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n`<+ fi.< xfr gkyk¡fd FkksM+h dfBu ,oa 'kadk iSnk djus okyh izfrr gksrh gS ysfdu bl v/;k; esa bls

bl izdkj le>k;k x;k gS fd ;g le>us esa vkidks cgqr vklku yxsxhA  bl v/;k; dh 'kq:vkr djus

ds igys vkidks xfr ds ewy fu;eksa ls ifjfpr gksuk vko';d gSA bl v/;k; dh lekfIr ds ckn vki

fuEu ckrksa dks le>us esa leFkZ gksxsa

(i) n`<+ fi.M dh xfr dks vkHkkl djus esa

(ii) tM+Ro vk?kw.kZ dk HkkSfrd egRo ,oa bldh x.kuk

(iii) cy vk?kw.kZ tks fd ?kw.kZu xfr dk ,d cgqr vge vax gS

(iv) ?kw.kZu xfr esa mtkZ laj{k.k fu;eA

(v) iz'uks dks gy djus dh rduhd

vki iwjs v/;k; esa nh xbZ Theory, mnkgj.k o iz'uksa dks /;ku iwoZd djsaA vki fuf'pr :i ls AIEEE  esa

vkus okys iz'uksa dks djus esa l{ke gksxsaA

;g iqfLrdk bl v/;k; esa mi;ksx gksus okyh lHkh ladYiukRed (theory) rFkk izk;ksfxd O;k[;kvksa dks

lfEefyr j[krh gSA izR;sd VkWfid dh F;ksjh ds lkFk mnkgj.k fn;s x;s gSaA izR;sd VkWfid ds F;ksjh Hkkx ds

vUr esa lHkh rjg ds fefJr (miscellaneous) lkf/kr (solved) mnkgj.k fn;s gq, gSa] tks bl v/;k; dh lHkh

ladYiukvksa ds vuqiz;ksx dks Li"V djrs gSaA

fo|kfFkZ;ksa dks lykg nh tkrh gS] fd izR;sd fo|kFkhZ bu lHkh gy fd;s mnkgj.kksa dks vo'; i<+sa] le>sa ,slk

djus ls bls lEcfU/kr VkWfid dks vPNh rjg le>us esa enn feysxhA

 

esa dqy iz'uksa dh la[;k gS :

v/;k; esa mnkgj.k .............................................................. 29

n`"VkUrh; mnkgj.k .............................................................. 36
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 1. 

¼a½ tc dksbZ d.k oØkdkj iFk ij xfreku gksrk gS

rks fdlh fLFkj fcUnq ds lkis{k bldk fLFkfr lfn'k

tks dks.k curk gS] bls dks.kh; foLFkkiu dgrs gSA

¼b½ bldk ek=kd jsfM;u gksrk gSA

¼c½ bldh foek ugha gksrh gSA (MoLoTo)A

¼d½ ;g ,d lkfn'k jkf'k gS ftldh fn'kk nk;s gkFk

   ds isp ds fu;e ls nh tkrh gSA

¼e½ o`Ùkkdkj iFk esa xfr djus ij ;fn dks.kh; foLFkkiu

   gks iFk dh f=T;k r rFkk pki dh yEckb Z S

gks rk s & S = r 

¼f½ 360o = 2 radian

.1 ;fn ,d d.k fdlh pØ dh ifjf/k ij 
2

1
1  pDdj

yxkrk gS rks mldk dks.kh; foLFkkiu gksxk –

(A) 0 (C)  
(C) 2 (D) 3

. (D)

D;ksfd 1
1

2
 pDdj  = 540º  foLFkkiu

 180º = 

 dks.kh; foLFkkiu  = 
540

180
 ×   = 3

 2. 

(a) ,adaakd le; esa dks.kh; foLFkkiu dks dks.kh; osx

dgrs gSA

;fn d.k dk s P l s Q rd tkus esa le;  t  gks

rks

w = Lim
0  

t


 = 
dt

d

      = rR{kf.kd dks.kh; osx

  = 
12

12

tt

Q




 = 

t


           = vkSlr dks.kh; osx

¼b½ ek=kd & Radian /sec gksrk gSA

¼c½ foek : [MoLoT-1] gksrh gS tks vko`fr ds leku gSA

¼d½ ;g ,d lfn'k jkf'k gS ftldh fn'kk ?kw.kZu ry

ds yEcor gksrh gSA

,oa fn'kk nk;s gkFk ds isp ds fu;e ls nh tkrh

gSA

¼e½ o`Ùkkdkj iFk esa xfr dj jgs d.k dk dks.kh; osx

, js[kh;

osx v rFkk iFk dh f=kT;k r esa fuEu lEcU/k gksrk

gS

 

v  = 


  × 


r

;k    v =  r .

¼f½ ;fn f vko`fr gks rks   = 2f

;fn T vkorZdky gks rks

  = 
T

2
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1.1

(1) ;fn Roj.k 'kwU; gks rc v = fu;rkad s = vt. (1) ;fn dks.kh; Roj.k 'kwU; gks rks

  = constant   = t.

(2) ;fn Roj.k a = fu;rkad gks rk s & (2) ;fn dks.kh; Roj.k fu;arkd gks rks &

  (i) s = 
 

2

vu 
 t    (i)   = 

 
2

21 
 t

  (ii) a = 
t

uv 
   (ii)  = 

t
12 

  (iii) v  = u+ at    (iii) 2 =  1 +  t

   (iv) s  = ut + 1/2 at2    (iv)   = 1t + 
2

1   t

   (v) v2  = u2  +2as    (v)   = 1
2 + 2  .

   (vi) Snth  = u + 
2

1
 a x (2n-1)    (vi)  nth  = 1 + (2n-1) 

2



(3) ;fn Roj.k a = fu;rkad ugha gks rks mijksDr (3) ;fn dks.kh; Roj.k fu;arkd ugha gks rks

   lehjd.k iz;qDr ugha gksrh gSA rc &   mijksDr lehjd.k iz;qDr ugha gksrh gSA rc &

   i) v = 
dt

dx
   (i)  = td

d

    ii) a = 
dt

dv
 = 2

2

dt

xd
   (ii)  = 

dt

d
 =  2

2

dt

d 

   iii) vdv  = ads    (iii) d = d

.2 6 kg dk ,d ifg;k 300 rpm. ls pDdj yxk jgk gSA bldk dks.kh; osx gksxk &

(A) 31.4 rad/sec (B) 3.14 rad/sec (C) 0.314 rad/sec (D) 0.0314 rad/sec

(A)

;gk¡,  = 
t

n2
 = 

60

30014.32 
    = 31.4 rad/sec

.3 ;fn fdlh oØkdkj iFk ij xfr djrs d.k dk dks.kh; foLFkkiu  = 1.5 t + 2t2,  ls fn;k tk;s rk s
t = 2 sec esa d.k dk dks.kh; osx gksxk (in rad/sec.) –

(A) 1.5 (B) 2.5 (C) 9.5 (D) 8.5

(C)   = 1.5 t + 2t2,  
dt

d
  = 1.5 + 4t,

vc, 






 

dt

d
at t = 2 sec  =  1.5 + 4 x 2     = 1.5 + 8 = 9.5 rad/sec.
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 3. 

¼a½ dks.kh; osx esa ifjoZru dh nj dks dks.kh; Roj.k

dgrs gSA

¼b½ ekuk t1 le; ij dks.kh; osx dk eku 
1

 gS rFkk

t2 le; ij eku 
2  gks rk s

dks.kh; Roj.k


  = 

12

12

tt 






  = 2

2

td

d 

¼c½ ;g ,d lfn'k jkf'k gS ftldh fn'kk dks.kh; osx

esa ifjoZru dh fn'kk esa gksrh gSA

¼d½ ek=kd & jsMh;u/ ls-2

foek &  MoLoT-2

¼e½ dks.kh; Roj.k 

  o js[kh; Roj.k 


a  es fuEu

lEcU/k gksrk gS

 

a  = 


  × 


r  or a = r

 tgk a aT  Li'kZ dks.kh; Roj.k gSA

¼f½ f=T;h; Roj.k 


ra  = 

  × 


v  bldh fn'kk f=T;k

ds vuqfn'k gksrh gSA

¼g½ dks.kh; osx Roj.k vkfn lfn'k ftudk lEcU/k

?kw.kZu v{k ls gksrk gS] v{kh; lfn'k dgykrs gSA

.4 ,d pdrh fojke ls /kwers gq, 10 sec. es a 240

pDdj izfr feuV dk dks.kh; osx izkIr dj ysrh

gSA dks.kh; Roj.k gksxk &
(A) 25.1 rad/sec2 (B) 2.51 rad/sec2

(C) 0.251 rad/sec2 (D) 251 rad/sec2

(B)

1 = 0 rad/sec, 2 = 2 (240/60)

   = 25.1 rad/sec

      = 
t

12 
  = 

10

01.25 

      = 2.51 rad/sec2

.5 10 sec. esa ifg, dk dks.kh; osx 1200 l s 4500

rev./min. tkrk gSA bl le;kUrjky esa dqy pDdjksa

dh la[;k gksxh &

(A) 475 (B) 425
(C) 450 (D) 950

(A)

ge tkurs gS a  = 0 + t

;gkW 0 = 1200/60 = 20 rev/sec

    = 40 rad/sec

rFkk   = 4500/60 = 75 rev./sec

    = 150  rad/sec

 150  = 40  +  (10)

  = 
10

)40150( 
 = 11  rad/sec2

ekuk ifg, }kjk bl le;kUrjky esa cuk;k x;k

dks.k   gS] rk s

  = 0t + (1/2) t2

   = 40 × 10 + (1/2) × 11 (10)2 = 950 

pDdjks dh la[;k n gSA

n  = 



2

 = 



2

950
 = 475

.6 ,d dkj 72 km/hr. dh pky ls xfreku gS] dkj

ds ifg, dk O;kl 0.50 m. gSA ;fn ifg, 20

pDdj ds ckn czsd cy }kjk jksds tkrs gS rks czsd

}kjk mRiUu dks.kh; eanu gksxk &
(A) 25.5 rad/s2 (B) 2.55 rad/s2

(C) 0.255 rad/s2 (D) 255 rad/s2

(A)

dkj dh pky,

v  = 72 km/h = 6060

100072




 = 20 m/s

rFkk ifg, dh dks.kh; pky,  r = 0.25 m.

blfy, ifg;s dh dks.kh; pky,

 = 
r

v
 = 

25.0

20
 = 80 rad/s

20 pDdj ckn dks.kh; foLFkkiu,

 = 2 × 20 = 40  radian

From  2 = 0
2 + 2   ls  0

      = (80)2 + 2  (40)

   = – 25.5 rad/s2.



5

.7 fojke ls ?kwers gq, ,d ifg;s dk dks.kh; Roj.k

3.0 rad/sec2 gSA ,d izs{kd 4.0 sec esa ifg,

}kjk cuk dks.k 120 jsfM;u ikrk gSA isz{kd ds

izs{k.k ls fdrus le; ls ifg;k ?kwe jgk Fkk &

(A) 4 sec (B) 2 sec
(C) 8 sec (D) 6 sec

(C)

ekuk ifg;s dk dks.kh; osx 0 gSa] tc isz{kd izs{k.k

'kq: djrk gSA

vc,         = 0t + (1/2)  t2

eku j[kus ij

        120 = 0 × 4.0 + (1/2) × 3.0 × (4.0)2

    0 = 24 rad/sec

iqu% 0 = 0' + t ----(1)

;gkW,   0 = 24 rad/sec 

   0' = 0 and  = 3.0 rad/sec2

       t = 8.0 sec.  [ from (1)]

 4. 

¼a½ fdlh v{k ds pkjks rjQ ?kwerh gqbZ oLrq dk og

xq.k tks mlds ?kw.kZu xfr esa ifjoZru dk fojks/k djs]
oLrq dk ml ?kw.kZu v{k ds lkis{k tM+Ro vk?kw.kZ

dgykrk gSA

¼b½ fdlh d.k dk fdlh ?kw.kZu v{k ds lkis{k tM+Ro

vk/kw.kZ d.k ds nzO;eku o mldh ?kw.kZu v{k ls

nwjh ds oxZ ds xq.kuQy ds cjkcj gksrh gSA vFkkZr

I = mr2

¼c½ fdlh fudk; dk ?kw.kZu v{k ds lkis{k ds tM+Ro

vk/kw.kZ fudk; ds izR;sd d.k dk ?kw.kZu v{k ds

lkis{k tM+Ro vk?kw.kZ ds ;ksx ds cjkcj gksrk gSA

I = m1r1
2 + m2r2

2  +------= miri
2  =  dmr2

¼d½ tM+Ro vk?kw.kZ ,d vkfn'k jkf'k gSA

¼e½ ek=kd & M.K.S esa & kg - m2, C.G.S es a &
gm - cm2

¼f½ foek &[M1L2T0]

¼g½ tM+Ro vk?kw.kZ dk eku fuEu ckrks ij fuHkZj djrk

gS &

(i½ oLrq ds nzO;eku ij [I   m]

(ii½ oLrq ds nzO;eku forj.k ij vFkkZr oLrq ds

vkd`fr vkdkj rFkk ?kuRo ij

(iii½ ?kw.kZu v{k dh fLFkfr ij

?kw.kZu v{k ds lkis{k nzO;eku forj.k ftruk
  vf/kd QSyk gksxk tMRo vk?kw.kZ mruk vf/kd gksrk

  gSA

¼h½ tM+Ro vk/kw.kZ dk eku fuEu ij fuHkZj ugha djrk

gS &

    (i) dks.kh; osx () ij

(ii) dks.kh; Roj.k () ij

(iii) cy vk?kw.k Z (  ) ij

(vi) dks.kh; laosx (J) ij

4.1

¼a½ ?kw.kZu v{k ls og nwjh tgk¡ fi.M dk lEiw.kZ
nzO;eku dsfUnzr eku ysus ij tM+Ro vk/kw.kZ dk
eku ogh izkIr gksrk gS] tks fi.M ds nzO;eku ds
okLrfod forj.k ls izkIr gksrk gSA bl nwjh dks

?kw.kZu f=T;k ;k ifjHkze.k f=T;k dgrs gSA

¼b½ ,d gh fi.M esa ijfHkze.k f=T;k vyx&vyx v{k

ds fy, vyx&vyx gksrh gSA

¼c½ ;fn oLrq dh ?kw.kZu f=T;k K gks rk s &

         I = mK2

 K = 
n21

2
nn

2
22

2
11

mmm

rmrmvm





¼d½ lekaxh fi.M ds fy, ?kw.kZu f=T;k leLr d.kksa dh
?kw.kZu v{k ls nwjh ds oxZ ds ek/; ds oxZewy ds

cjkcj gksrh gSA

vFkkZr m1 = m2  = ----------- mn

rc   K = 
n

rrr 2
n

2
2

2
1 

 = rrms

¼e½ ?kw.kZu f=T;k dk eku v{k dh fLFkfr o mlds

lkis{k nzO;eku forj.k ij fuHkZj gksrk gSA

¼f½ ?kw.kZu f=T;k oLrq ds nzO;eku ij fuHkZj ugha djrh

gSaA

?kw.kZu v{k

r

axis

m







m
1

 m
2

m
3

r
3

r
2

r
1

?kw.kZu v{k
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4.2

1)

blds vuqlkj fdlh lery iVy dk blds iVy

ds yEcor~ fdlh v{k OZ ds izfr tM+Ro vk?kw.kZ

dk eku iVy ds ry esa fLFkr nks ijLij yEcor~

v{kks (OX rFkk OY) ds lkis{k tM+Ro vk/kw.kksZ ds

;ksx ds cjkcj gksrk gS] tcfd vfHkyEc v{k OZ

nksuks yEcor~ v{kk s a ox o oy ds dVku fcUnq ls

xqtjs Izz' = Ix x'+ Iyy'

 ;g izes; flQZ lery iVy ds fy, gh mi;qDr

gSA

2)

bl izes; ds vuqlkj **oLrq dk fdlh v{k ds

lkis{k tM+Ro vk?kw.kZ mlds nzO;eku dsUnz ls ikfjr%

lekUrj v{k ds izfr tM+Ro vk?kw.kZ rFkk oLrq ds

nzO;eku o v{kks ds chp dh nwjh ds oxZ ds

x.qkuQy ;ksx ds cjkcj gksrk gSA

        Ixx' = Icm + Md2

4.3

ekuk m1 o m2 nks fcUnq gS] ftuds chp dh nwjh

r gSA buds nzO;eku dsUn dh m1 ls nwjh r1 o m2

ls nwjh r2 gSA

i)  r1 + r2 = r

ii) m1  r1 =  m2 r2

iii) r1  = 
21

2

mm

rm



r2 = 
21

1

mm

rm



iv) I  = m1r1
2 + m2 r2

2

v) I  = 








 21

21

mm

mm
r2= r2

  tgkWa  = 
21

21

mm

mm

 ,  lekuhr nzO;eku dgrs gSA

vi) f)&ijek.kq v.kq tSl s H2, HCl bR;kfn dk muds

nzO;eku dsUnz ds lkis{k tM+Ro vk?kw.kZ mijksDr

lw=k ls gh fudkyk tkrk gSA
CM

a

d

X ' a'

X

Z Y

X'

Y'

Z'

O
X

m
1

m
2

r
2r

1

CM'
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(1) Circular Ring  1) Passes through the centre

o`rkdkj oy;   and perpendicular to the plane

   M:- Mass       dsUnz ls ikfjr ry ds yEcor

   R:- Radius

          2) About its Diameter in its
            own plane

    O;kl ds lkis{k ;k dsUnz ls ikfjr

     o ry esa

          3) About a tangential axis     2MR2     2 R

           perpendicular to its own plane.

      ry ds yEcorLi'kZ js[kh; v{k

          4) About a tangential axis
            in its own plane

    ry esa fLFkr Li'kZ js[kh; v{k

 (2) Circular disc 1) Passing through the centre
MR2

2

    
R

2
   o`rkdkj pdrh   and perpendicular to the plane

  M:- Mass     dsUnz ls ikfjr ry ls yEcor

  R:- Radius

           2) About Diameter

     dsUnz ls ikfjr o ry eas vFkok

     O;kl  ds lkis{k

           3) About a tangential axis

              lying in  its own plane.

      ry esa Li'kZ js[kh; v{k

           4) About a tangential axis

           Perpendicular to its own plane

 Shape of  body Axis of Rotation Figure   Moment of    Radius of

            Inertia (I)       Gyration (K)

   (1/2)MR2       R / 2

 MR2             R

    
3

2
 MR2 3

2
.R

     
5

4
MR2     

5

2
R

3

2
 MR2       

3

2
.R

MR2/4        
R

2

ry ds yEcor~ Li'kZ js[kh; v{k
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 3) Hollow Cylinder   a) about its geometrical axis

   [kks[kyk csyu    T;kferh; v{k ds lkis{k

M = Mass     dsUnz ls ikfjr v{k ds lekUrj

    R = Radius

    L = Length

        dsUnz ls ikfjr o yEckbZ ds
          yEcor~

          c) about an axis

                 perpendicular to its length

                 and passing through one

                 end of the cylinder

        yEckbZ ds yEcor o ,d fljs

        ls ikfjr v{k

 (4) Solid Cylinder    A) About its geometrical Axis

     Bksl csyu       T;kferh; v{k ds lkis{k

   M:- Mass          ¼dsUnz ls ikfjr o v{k ds

   R:- Radius            lekukUrj½

   L:- Length

          B) About an axis passing

                 through its C.G.and

                 Perpendicular to its axis

         dsUnz ls ikfjr o v{k ds yEcor

          C) About the diameter of one

                 of the faces of the cylinder

                 and perpendicular  to the

              length .

       yEckbZ ds yEcor o ,d i`"B

       ds O;kl ls ikfjr

 (5) Annular disk     A) Passing through centre

  oy;     and perpendicular to the plane

      dsUnz ls ikfjr v{k ry ls yEcor

  M:- Mass,         B) About its diameter

  R1 : vkUrfjd f=T;k  dsUnz ls ikfjr o ry esa vFkkZr~

   R2 : ckgjh f=T;k       O;kl ds lkis{k

l

R
1

R
2

l

cm

l

C

R
2

R
1

R
1

R
2

    MR2         R

   
R2 2

2 3



   
MR2

2
     

R

2

 
MR M2 2

4 12



   

R2 2

4 12



M

2
[R1

2 + R2
2]  

R R1
2

2
2

2



   
M R R[ ]1

2
2
2

4


  

R R1
2

2
2

2



 M   
R2 2

2 3



 b) about an axis passing
    through its CM and
    perpendicular to its length  

R2 2

2 12



l

C



9

 (6) Hollow Cylinder  1) About geometrical Axis

[kks[kyk csyu      or about the Axis which is

 R1 : Internal Radius  passing through centre

 R2 :- Outer Radius  T;kferh; v{k ¼yEckbZ ds lekUrj½

 M :- Masso      dsUnz ls ikfjr v{k ds lkis{k

 L :- Length.

          2) Passing through centre

              of mass and perpendicular

              to its length

               nzO;eku dsUnz ls ikfjr o

               T;kferh;  v{k ds yEcor

 (7) Solid Sphere     A) About its axis OR

    Bksl xksyk         diameter, which is passing

 M:- Mass           through centre.

 R:- Radius           dsUnz ls ikfjr v{k ;k O;kl

               ds lekUrj

              B) About Tangential

        Li'kZ js[kh; v{k

 (8) Thin Spherical    1) Passing through axis

     Shell             or diameter.

     iryk xksyh; dks'k

       ([kks[kyk xksyk)

 (Hollow Sphere)      2) About Tangential Axis

 M :Mass R :Radius    dsUnz ls ikfjr v{k ;k

 Thickness negligible    ds lkis{k

  eksVkbZ & ux.;

 (9) Solid sphere with  About passing through

   cavity            centre OR about diameter

  eksVk xksyh; dks'k   dsUnz ls ikfjr v{k ;k O;kl

 Internal radius = r   ds lkis{k

  Outer Radius = R

  Mass :- M

cm

   
M R R( )1

2
2
2

2


     

R R1
2

2
2

2



 M 
L R R2

1
2

2
2

12 4




      
2

5
MR2        

2

5
.R

     
7

5
MR2         

7

5
.R

     
2

3
MR2         

2

3
.R

       
5

3
MR2       

5

3
.R

 
2

5
M

[ ]

[ ]

R r

R r

5 5

3 3




    

2

5

5 5

3 3

( )

( )

R r

R r





R
1

R
2
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 (10) Thin rod      1) Passing through centre

iryh NM+      of mass and perpendicular

 [thickness is      to length

 negligible

 w.r.t. length]     nzO;eku dsUnz ls ikfjr o

 [yEckbZ ds lkis{k      yEckbZ ds yEcor
 eksVkbZ ux.;]

            2) Passing through its one

            end and perpendicular to

            Axis

      ,d fljs ls xqtjus okys
      yEckbZ ds yEcor.

 (11) Rectangular  (a) about an axis passing

 plate          through CM  and

  vk;krkdkj ijr   perpendicular to side a in

  a = Length       its plane      .

  b = width pkSM+kbZ  nzO;eku dsUnz ls ikfjr Hkqtk

  M = Mass         a ds yEcor v{k ry esa

               (b) about an axis passing

            through CM and

            perpendicular to side b in

            its plane.

     nzO;eku dsUnz ls ikfjr Hkqtk
        b ds yEcor v{k ry esa

        c) about an axis passing

             through CM and

         perpendicular to plane

     nzO;eku dsUnz ls ikfjr ry
      ds yEcor v{k

 (12)Tringular Prism 1) Passing through centre

   f=Hkqtkdkj fizTe  of mass and perpendicular

 Side of base is (a)  triangular face

 and height (a)    nzO;eku dsUnz ls ikfjr ,oa

        f=Hkqtkdkj Qyd

 (13) Cone 'kadq:    1) About the line joining of

 Radius :- R         top of the cone and mid .

 height :- h.         point of base

    'kadq ds 'kh"kZ o lery ì"B ds e/;
    fcUnq dks feykus okyh js[kk ds lkis{k

   
ML2

12

L

2 3

cm

b

a

   
Mb2

12

b

2 3

cm b

a

   
Ma2

12

a

2 3

   
ML2

3

L

3

L

a

cm b

a

R

 
M a b( )2 2

12


      

a b2 2

12



   
Ma2

6
  

a

6

   
3

10
MR2       

3

10
× R
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 (a)

 (b)

 (c)

 (d)

 (e)

 Moment of inertia of square plate   I1 = I3 = I4 = 
Ma2

12

   oxkZdkj IysV dk tM+Ro vk?kw.kZ

            I5 = 
Ma2

6

 Momentum of inertia of cube I1 = 
Ma2

6

?ku dk tM+Ro vk?kw.kZ              I2 = 
2

3

2Ma

 In a triangle , M.I. will be       If  AC > B C > AB,

 maximum relative to smallest side.     IAC < IBC < IAB

f=Hkqt esa tks Hkqtk lcls NksVh gksrh gS
 mlds lkis{k MI lcls T;knk gksrk gSA

 In triangle , M.I. will be maximum

 relative to that perpendicular axis If 1 < 2 <

which passes through least angle. I1 > I2 > I3

 f=Hkqt esa tks dks.k lcls NksVk gksrk
  gS mlls ikfjr ry ds yEcor v{k
  ds lkis{k MI lcls T;knk gskrk gSA

 Greater the mass away from axis

 of rotation , more will be  MI.

ftruk nzO;eku ?kw.kZu v{k ls nwj
 tk,xk MI vf/kd gksxkA

a
I

3 I
4

a I
1

I
5

cm

I
5

a

a

a

I
1I

2

I
AC

CB

I
BC

A

I
AB

I
1

I
3


2


1

I
3


3
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.8 ;fn fdlh Bksl xksys dh f=T;k 35 cm. gSA ?kw.kZu
f=T;kvksa dk vuqikr D;k gksxk] vc ?kw.kZu v{k
Øe'k% O;kl ds vuqfn'k rFkk Li'kZ js[kk ds vuqn'k
gS &

(A) 
10

35
(B) 

35

10

(C) 
1

7
(D) 

7

1

(A)

O;kl ds vuqfn'k,

   Ig = (2/5) mR2 or Kg
2 = (2/5) R2

or Kg = R 
5

2
 = 35 

5

2
 = 7 10 cm

Li'kZ js[kk ds vuqfn'k,

        I = Ig + mR2

   mK2 = mKg
2 + mR2 or K2

  = K2
g + R2 = (2/5) R2 + R2 = (7/5) R2

K = R 
5

7
 = 35 

5

7
, vc 

K

Kg
 = 

35

10

.9 fdlh ifg;s ds O;kl es a 1% dh o`f) dh tkrh

gSA ifg, ds v{k ds ifjr% tM+Ro vk/kw.kZ esa
izfr'kr o`f) gksxh –

(A) 1 % (B) 2%
(C) 3% (D) 4%

(B)

ifg;s dk tM+Ro vk/kw.kZ,

I = MR2

log ysus ij I = log M + 2 log R

vodyu djus ij,

I

Id
 = 0 + 2 

R

dR

 tM+Ro vk/kw.kZ es a % o`f)

    = 
I

Id
 × 100 = 2 × 1% = 2%

.10 fdlh xksys dk O;kl ds ifjr% tM+Ro vk/kw.kZ

20 kg-m2  gSA xksys ds li'kZ js[kk ds ifjr%

tM+Ro vk/kw.kZ gksxk &

(A) 70 kg-m2 (B) 35 kg-m2

(C) 50 kg-m2 (D) 20 kg-m2

(A)

lekUrj v{kksa dh izes; ls]

I = IG + Ma2 =
5

2
 MR2 + MR2 ( a = R)

 = 
5

7
 MR2

fn;k g S a
5

2
 MR2 = 20 or MR2 = 

2

520 
 = 50,

   I  = 
5

7
× 50 = 70 kg-m2

.11 fdlh fMLd dk blds i`"V ds lekUrj Li'kZ js[kk

ls ifjr% tM+Ro vk/kw.kZ gSA blds i`"V ds yEcor~
Li'kZ js[kk ds ifjr tM+Ro tk/kw.kZ gksxk &

(A) 
5

6
I (B) 

4

3
I

(C) 
2

3
I (D) 

4

5
I

(A)

lekUrj v{kksa dh izes; ls] i`"V ds lekUrj Li'kZ

js[kk ds ifjr% tM+Ro vk/kw.k Z

  I = I|| = 
4

MR2

 + MR2 = 
4

5
 MR2

i`"B ds yEcor~ Li'kZ js[kk ds ifjr% tM+Ro
vk/kw.kZ

I'  = I = 
2

MR2

 + MR2 = 
2

3
 MR2

   = 
5

6
 







 2MR
4

5
 = 

5

6
 I

 5. 

a)  fcUnq O ds lkis{k cy F dk cy vk?kw.kZ] cy F

rFkk cy ds fØ;k js[kk dh fcUnq O ls yEcor~

x

z

o


r

y


F

r sin

)
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nwjh ds xq.kuQy ds cjkcj gksrk gSA

  = ¼cy½ × ¼cy dh fØ;k j s[kk dh fcUnq O

ls yEcor~  nwjh

= Fr sin   =  (Fsin  ) r

= ¼cy dk fLFkfr lfn'k ds yEcor ?kVd½

    × ¼fLFkfr lfn'k½

  = Fr sin   ek=kd M.K.S e s a N-M, C.G.S.S

e s a dyne-cm rFkk

foek ML2T-2  ¼dk;Z dh foek ds leku½

b)  r sin  dks yhoj Hkqtk Hkh dgrs gSA

c) lfn'k :i esa] 

  = 


r  × 


F

             = r F sin  n

tgk¡   ,

r  o 


F  ds e/; dks.k gSA

n ] 
r  o 


F  ds ry ds yEcor~ bdkbZ lfn'k

gSA

d) cy vk?kw.kZ ,d lfn'k gS ftldh fn'kk cy o

fLFkfr lfn'k ds ry ls yEcor gksrh gS] rFkk ;g

nk;sa gkFk ds isp ds fu;e ls nh tkrh gSA

e) ;fn cy vk?kw.kZ] fi.M dks okekorZ ?kqekus dh

izd`fr j[ks] rks cy vk?kw.kZ /kukRed gksrk gS] rFkk
;fn nf{k.kkorZ ?kqekus ds izd`fr j[ks] rks cy

vk/kw.kZ _.kkRed gksrk gSA

f) ;fn fi.M ij ,d ls vf/kd cy dk;Zjr gks] rks

dqy cy vk?kw.kZ vyx vyx cy vk/kw.kZ ds lfn'k

;ksx ds rqY; gksrk gSA


  = 


1 + ++ 


2 + 


2  +-----------+


n

g)   =  I 

   tgk¡ I - ?kw.kZu v{k ds lkis{k tM+Ro vk?kw.kZ

 - ?kw.kZu v{k ds lkis{k dks.kh; Roj.k

  - ml cy dk cy vk?kw.kZ ftldh otg ls

?kw.kZu xfr gksrh gSA

h)  

  = 

dt

Jd


,  tgk W] 

J & dks.kh; laosx gSA

i) r dk eku ftruk vf/kd gksxk] cy vk/kw.kZ dk eku

mruk gh vf/kd gksxk rFkk fi.M dks ?kqekuk mruk

gh vklku gksxkA ?kqekus ds fy, ges cy de

yxkuk gksxkA

i) ispdl dk gRFkk eksVk fy;k tkrk gSA

ii) xkaoks esa ?kjsyw vkVk pDdh es gsaMhy ifjf/k ds

utnhd gksrk gSA

iii) dqEgkj dh pkd dks ?kqekus ds fy, pkd dk
ydM+h dks Qalkus dk xM~Mk ifjf/k ds ikl

gksrk gSA

iv) gsUMiEi dk gRFkk yEck jgrk gSA

v) f[kM+dh ;k njokts ij gSfMy dCts ls nwj

yxk;s tkrs gSA

vi) uy [kksyus ds fy, iz;qDr fjap dk gRFkk yEck

fy;k tkrk gSA

j) cy vk?kw.kZ }kjk fd;k x;k dk;Z = 




2

1

d = cy

vk?kw.kZ × dks.kh; foLFkkiu

12 fn;k g S, 

r  = 2 i  + 3 j  rFkk 


F  = 2 i  + 6 k .

rks cy vk?kw.kZ dk eku gksxk –

(A) 405 N.m. (B) 410  N.m.

(C) 504  N.m. (D) 510  N.m.

(C)

ge tkurs gSa ,

  = 


r  × 


F

 
  = (2 î  + 3 ĵ ) × ( 2 î  + 6 k̂ )

    = 12(– ĵ ) + 6(– k̂ ) + 18 î

   = – 12 ĵ  – 6 k̂  + 18 î

[Note : î  × î  = 0, î  × ĵ  = k, ĵ  ×  î  = –
k etc.]

vc |

 | = 222 )18()6()12( 

    = 32436144   = 504

.13 ,d fu;r cy vk?kw.kZ fdlh ,d leku o`Ùkh; pØ

            A0 ls 4A0 , 4  lsd.M+ esa dj

ns] rks cy&vk?kw.kZ dk eku gksxk &
(A) 3A0/4 (B) A0
(C) 4A0 (D) 12A0

Sol. (A)

    J = 4A0 –  A0 = 3A0 rFkk T = 4

   = 
T

J




 = 
4

A3 0
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.14 ,d ifg, dk tM+Ro vk?kw.k Z 1000 kg-m2. gSA

fdlh {k.k bldk dks.kh; osx 10 rad/s gSA 100

radians dk dks.k ?kweus ds ckn ifg, dk dks.kh;

osx 100 rad/sec. gks tkrk gSA ifg;s ij yxus

okyk cy vk?kw.kZ gksxk –

(A) 4.95 × 105 N.m (B) 4.95 × 104 N.m
(C) 4.95 × 103 N.m (D) 49.5 × 105 N.m

(B)

ge tkurs gS  2 – 0
2 = 2  

   = 




2

2
0

2

 = 
1002

)10()100( 22





  = 49.5 rad/s2

 = I  = 1000 × 49.5 = 4.95 × 104 N-

m.

.15 tc ,d ifg;k 1800 pDdj@feuV dh pky ls
?kwerk gSA rks ,d Lopkfyr batu 100 kilo-watt

'kfDr mRiUu djrk gSA blds }kjk mRiUu cy&vk?kw.kZ
gksxk &

(A) 60 N-m (B) 531 N-m
(C) 5.31 N-m (D) 6.0 N-m

. (B)

cy vk?kw.k Z  }kjk nh xbZ 'kfDr

P =  or  = 

P

;gkW P = 100 KW = 100, 000 Watt

  = 







60

1800
 × 2  = 60  rad/sec,

  = 
14.360

105

  = 531 N.m

 6. 

a) tc leku ifjek.k ds nks cy fdlh fi.M ij
foijhr fn'kkvksa esa vyx vyx fcUnqvksa ij dk;Z

djrs gS] rks ;g cy feydj cy ;qXe cukrs gSA

b) cy ;qXe dk izHkko mlds vk?kw.kZ ls tkuk tkrk gSA

c) cy ;qXe ds vk?kw.kZ dk eku] fdlh ,d cy ds

ifjek.k rFkk nksuks cyksa ds chp dh yEcor nwjh

ds xq.kuQy ds cjkcj gksrk gSA

cy ;qXe dk vk/kw.k Z = (F) (r)

d) cy ;qXe ds dkj.k fi.M esa ?kw.kZu xfr mRiUu

gksrh gSA

e) cy ;qXe o cy vk?kw.kZ lkekU;r% ,d gh gksrs gSA

tc vkjksfir cy ,d gksrk gS rc bldh izfrfØ;k

cy blds lkFk cy vk?kw.kZ cukrk gSA

f) cy ;qXe }kjk fi.M ij fd;k x;k dk;Z] cy

vk?kw.kZ }kjk fd, x, dk;Z ds cjkcj gh gksrk gSA

   cy ;qXe }kjk fd;k x;k dk;Z = cy vk?kw.kZ

}kjk fd;k x;k dk;Z  =   d

g) ;fn cy ;qXe ;k cy vk?kw.kZ ds izHkko esa d.k n

?kw.kZu dj ys rks fd;k x;k dk;Z

W =   (2n)

h) ftl izdkj ls fLizax dks [khpus ij mlesa ÅtkZ

lafpr gksrh gS] mlh rjg ls fdlh rkj dks ,sBus

ij mlesa Hkh cy vk?kw.kZ }kjk dk;Z gksrk gS rFkk

;g dk;Z mlesa ÅtkZ ds :i esa lafpr tkrk gSA

w = 



0

dC  = 
1

2
 C2

  = C   ¼izR;ku;u cy vk?kw.kZ½

tgk¡ C =  ,saBu fu;rkad

.16 nks xksys ftudk Hkkj m gS] vkSj ftu ij vkos'k

Øe'k% +q ,o a –q gS ,d NM+ ftldh yackb Z l  gS]

ds nksuks dksuks ij tqM+s gSA ;fn ;g NM+ ,d

fo|qr {ks=k esa j[kh gS vkSj ml {ks=k ls 30º dk

dks.k cuk jgh gS rks NM+ ds dsUnz ij dk;Z dj

jgs cy ;qXe dk eku gksxk &

F

F

r
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(A) q L E (B) q L E/2

(C) qE (D) 2 q L E

(B)

cy ;qXe = fdlh ,d vkos'k ij cy xnksuksa
vkos'k ds chp dh yEcor~ nwjh

   = qE ×  L sin 30º  = 
2

qEl

 7.

a) fdlh ?kw.kZu v{k ds lkis{k fdlh d.k ds js[kh;

laosx ds vk?kw.kZ dks dks.kh; laosx dgrs gSA

b) ;g ,d lfn'k jkf'k gS ftls izk;% 

L  ;k 


J  ls

iznf'kZr djrs gSA

c) dks.kh; laosx]

     

J  = 


r  × 


P

             = 

r  x (m


v )

             = m (

r  x 


v )

;k        

J = rp sin  n

             = mvr sin  n

 , 

r  o 


v  ds e/; dks.k gSA

n , 

r  o 


v  ds ry ds yEcor bdkbZ lfn'k gSA

d) dks.kh; laosx dh fn'kk 

r  o 


v  ds ry ds

yEcor gksrh gS rFkk ;g nk;sa gkFk ds isp ds

fu;e ls nh tkrh gSA

e) J = mvr sin 
fLFkfr;k¡

(I) ;fn   = 0J  = 0 ¼U;wure½

(II) ;fn   = 90J = mvr ¼vf/kdre½ = (mr2) 

 v = r

f)  ek=kd & J - second , kg m2/s, kg m2 rad/

sec.

g) foek [M1L2T-1 ]

h) ;fn ?kw.kZu fn'kk okekorZ gks] rks dks.kh; laosx

/kukRed rFkk ?kw.kZu fn'kk nf{k.kkorZ gksus ij

dks.kh; laosx _.kkRed fy;k tkrk gSA

i) vusd d.kks ls cus fudk; dk dqy dks.kh; laosx]

vyx vyx d.k ds dks.kh; laosx ds lkfn'k ;ksx

ds cjkcj gksrk gSA


J = 



1J  + 


2J  + 


3J + ---------

j) dks.kh; laosx o ?kw.kZu osx esa lEcU/k

J  = I

I - ?kw.kZu v{k ds lkis{k tMRo vk?kw.kZ

 - dks.kh;  laosx ds dkj.k ?kw.kZu osx

J - ml laosx dk vk?kw.kZ ftldh otg ls ?kw.kZu

gksrk gSA

k) dks.kh; laosx esa ifjoZru dh nj ij yx jgs

cy vk?kw.kZ ds cjkcj gSA


  = 

dt

Jd


l) ?kw.kZu xfr esa] dks.kh; laosx dk ogh egRo

gksrk gS tks jsf[kd xfr esa js[kh; laosx dk
gksrk gSA

m) ;fn d.k ij yx jgk cy vk/kw.k Z 

  = 0 gks]

rks 
dt

Jd


= 0 bl fLFkfr esa dks.kh; laosx

lajf{kr jgrk gSA

 7.1

a) ;fn fdlh v{k ds ifjr% ?kwers gq, fi.M ij dksbZ

ckà; cy vk?kw.kZ dk;Z u dj jgk gks] rks ml
fi.M dk dks.kh; laosx fu;r jgrk gS]

vFkkZr ~ J  = I = fu;rkad

F = qE

30º

E

+ q

ml

r

m

v


r sin





16

b) mRifÙk %& ge tkurs gSa fd fdlh fi.M ds dks.kh;
laosx ifjoZru dh nj ij vkjksfir cy vk?kw.kZ ds

cjkcj  gksrk gSA

vr %  
dt

dJ
 =  ;fn]   = 0 rks  

dt

dJ
 = 0

  J = fu;arkd

;g dks.kh; laosx lja{k.k dk fu;e gS

:

i) eku yks ge fdlh yEcs /kkxs ds ,d fljs ij xsan
cka/kdj /kkxs ds nwljs fljs dks ,d m/oZ uyh es a
ls xqtkdj gkFk esa idM ysrs gSa] rFkk nwljs gkFk
ls uyh dk s idMdj xsan dks {ksfrt o`Ùk esa ?kqek
jgs gSa] ;fn ge /kkxs dk s uhps dh vksj [khapdj
xsan ds o`Rrh; iFk dh f=kT;k dk s Nk sVk dj nsa
rks xsan igys ls vf/kd rsth ls ?kweus yxrh gSA
bldk dkj.k ;g gS fd o`Ùk dh f=kT;k ?kVus ls
xs an dk ?k w.k Zu v{k ds ifjr% tMRo vk?k w.k Z ?kV
tkrk g SA vr% lao sx laj{k.k ds fu;ekuqlkj] xsan
dk dks.kh; osx c< tkrk gSA

ii) tc dksbZ rSjkd Åij ls ty esa dwnrk gS] rks og
lh/ks dwnus dsctk;] vius 'kjhj dks eksM ysrk gSA
blls mlds 'kjhj dk tM+Ro vk?kw.kZ I ?kV tkrk
gS ijUrq I dk eku fu;r jgrk gS] vr% I ds
?kVus ls dks.kh; osx c<+ tkrk gSA vc og dwnus
ds nkSjku ok;q esa ?kw.kZu ys ysrk gSA

iii) fp= esa] ,d O;fDr viuh Hkqtkvksa dks QSykdj

vius gkFkksa esa Hkkjh MEcy fy;s ,d ?kwers gq,

LVwy ij [kM+k gSA tc og O;fDr viuh Hkqtkvksa

dks lesV ysrk gS rks rqjUr LVwy dh xfr rst gks

tkrh gSA dkj.k ;g gS fd Hkqtkvksa dks lesV ysus

ij MEcyks dh ?kw.kZu v{k ls nwjh R ?kV tkrh gS

ftlls O;fDr dk tM+Ro vk?kw.kZ de gks tkrk gSA

vr% dks.kh; osx c<+ tkrk gSA Hkqtkvksa dks iqu% QSyk

nsus ij LVwy dh xfr iqu% /kheh gks tkrh gSA blh

izdkj] cQZ ij LdsfVax djus okys viuh Hkqtkvks dks

QSykdj o eksM+dj LdsfVax dh xfr cnyrs gSA

.17 ;fn M Hkkj ,oa r f=T;k okyh iryh o`Rrkdkj

oy; ;fn vius dsUnz ls ikfjr ry ds yEcor~

?kwe jgh gSaA ¼?kw.kZu xfr vifjorZuh; gSa½ A nks

xksys ftuesa izR;sd dk Hkkj m gSA oy; ds O;kl

ds nksuks fljks ij /khjs ls tksM+s tkrs gSA rks oy;

dh ubZ dks.kh; xfr gksxh &

(A) 
m2M

)m2M(




(B) M (M – m)

(C) 
M

)m2M( 
(D) 

m2M

M




(D)

;gkW dks.kh; laosx ds laj{k.k dk fl)kUr ykxw gksxk

   J = I1  = I22

       MR2  = (MR2 + mR2 + mR2) 2

    2 = 
2m+M

M

.18 fdlh [ksy ds eSnku esa esjh&xks jkmUM dk nzO;eku

120 kg f=kT;k 4m rFkk ?kw.kZu f=kT;k 3m gSA 30

kg nzO;eku dk ,d ckyd ifjf/k ij Li'kZ js[kk

ds vuqfn'k 5 m/sec dh pky ls nkSM+rk gSA ;fn

?k"kZ.k dks mis{k.kh; ekuk tk;s rks esjh xks&jkmUM

rFkk ckyd dk dks.kh; osx gksxk &

(A) 0.1 rad/sec (B) 0.2 rad/sec
(C) 0.4 rad/sec (D) 0.8 rad/sec

(C)

mcvr = I   [mcr2 + mk2]

fn;k gqvk gSa ,  r = 4m and  mc = 30 kg

  30 × 5 × 4  = (120 × 32 + 30 × 42)

fig. (1)

fig. (2)

fig. (3)



17

          m = 120 kg

;k           = 
4801080

600


 = 0.4 rad/sec.

.19 1.0 kg nzO;eku dh oLrq nks ehVj O;kl ds iFk

ij 10 pDdj izfr 31.4 sec. dh nj ls ?kwe jgh

gSA oLrq dk dks.kh; laosx gksxk &

(A) 3 (B) 4 (C) 2 (D) 1

(C)

oLrq dk nzO;eku  m = 1.0 kg.

?kw.kZu v{k ls oLrq dh nwjh,  r = 
2

0.2
 =1.0 m

 ?kw.kZu v{k ds ifjr% oLrq dk tM+Ro vk?kw.k Z

I   = mr2 = (A).(A)2 = 1 kg-m2

oLrq dk dks.kh; osx,  = 2n, ;gk¡ n izfr

lSds.M pDdjksa dh la[;k gSA

;gk ¡, n  = 
4.31

10

   = 2 × 3.14 × 
4.31

10
 = 2 rad/s

 dks.kh; laosx, J = I = 1 × 2 = 2 kg-m2/s

.20 i`Foh dk viuh d{k ds ifjr% dks.kh; laosx gksxk \

(i`Foh dk nzO;eku = 5.98 × 1027 gm rFkk i`Foh

dh ek/; f=T;k R = 9.37 × 106 m) –

fn;k gqvk gsS,
M = 5.98 × 1027 gm = 5.98 x 1024 kg

rFkk R = 9.37 × 106 m

dks.kh; osx,

  = 
day1

radian2
 = 

606024

2




 rad/sec

i`Foh dk tM+Ro vk?kw.kZ

I =
5

2
 MR2 =

5

2
× (5.98 ×1024)(9.37 × 106)2

  J = I = 1.53 × 1034 kg m2/sec

( o I ds eku j[kus ij)

.21 dks.kh; laosx dk z-?kVd js[kh; laosx ds inks esa

gksxk –

(A) Jz = xpy – ypx (B) Jz = ypy – xpx
(C) Jz = zpy – ypz (D) Jz = zpx – xpz

(A)

Jz  = xpy – ypx, pw¡fd

J  = 


r  × 


p

 8. 

a) fdlh fi.M dh ?kw.kZu xfr ds dkj.k ÅtkZ dks

?kw.kZu ÅtkZ dgrs gSA

b) ;fn fi.M dk ?kw.kZu v{k ds lkis{k tM+Ro vk?kw.kZ

I rFkk dks.kh; osx  gks] rks ?kw.kZu xfrt Åtk Z &

Er = 
2

1
I 2   or  Er = 

2

1
MK2 2

   = 
2

1
 

I

2J
 =

2

1
 

I


JJ .

c) ;fn  fu;r gks rks] Er   I

d) ;fn I fu;r gks rks] Er   2

e) tc J fu;r gks rks] Er 
I

1

f) dk;Z ÅtkZ izes; %&

cy vk?kw.kksZ }kjk fd;k x;k dk;Z = ?kw.kZu xfrt

ÅtkZ esa ifjoZru

g) ?kw.kZu 'kfDr P = 
dt

dEr
=   =















 

dt

Jd
. 















 

I

J

h) ;fn dksbZ fi.M ?kw.kZu xfr ds lkFk lkFk js[kh;

xfr Hkh djrk gks] rks fi.M dh dqy ÅtkZ xfrt

ÅtkZ rFkk js[kh; xfrt ÅtkZ ;ksx ds cjkcj gksrh

gSA

 dqy ÅtkZ  =  Er + Et

           = 
2

1
 I2 + 

2

1
 Mv2

i) ;fn xfr fcuk fQlys gks jgh gks] rks v = r rFkk

a   = r 

j) ek=kd twy ¼ÅtkZ ds ek=kd ds leku½

k) foek% = M1L2T–2
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.22 ?kw.kZu djrh gqbZ nks oLrqvksa A o B ds tM+Ro

v k?kw.kZ IA o IB (IA > IB) gSa rFkk muds dks.k;h

laosx leku gSA ;fn budh xfrt ÅtkZ,sa Øe'k%

KA o KB gksa rks –

(A) 
B

A

K

K
 > 

1

1
(B) 

A

B

K

K
 > 

1

1

(C) 
B

A

K

K
 = 1 (D) 

B

A

K

K
 = 

2

1

(B)

?kw.kZu djrh gqbZ oLrq dh xfrt ÅtkZ ,

K = 1/2 I2

rFkk dks.kh; laosx,  J = I

    K = 
I2

J2

ekuk KA o KB oLrqvksa A o B dh xfrt ÅtkZ

gS] rFkk izR;sd dk dks.kh; laosx J gS rks

B

A

K

K
 = 

B
2

A
2

2/J

2/J

I

I
 = 

I

I

B

A

ysfdu IA > IB (fn;k gqvk gS),   KB > KA

.23 fdlh v{k ds ifjr% ,d oLrq dk tM+Ro vk/kw.kZ

1.2 kg-m2 gSA izkjEHk esa] oLrq fojkeoLFkk esa gSA

1500 joule xfrt ÅtkZ mRiUu djus gsrq

25 rad/sec2 dk dks.kh; Roj.k fdrus le; rd

vkjksfir djuk gksxk &

(A) 4s (B) 2s

(C) 8s (D) 10s

(B)

K.E. = 1/2 I 2 = 1/2 I (t)2 = 1/2 I2t2

 1500 = 1/2 (1.2) (25)2 t2 or t = 2s

.24 20 kg o 1m O;kl dk ifg;k 300 pDdj izfr

feuV dh nj ls ?kwe jgk gSA bldh xfrt ÅtkZ

gksxh &

(A) 2465 J (B) 2.465 J

(C) 24.65 J (D) 246.5 J

. (A)

;gk¡,   = 
60

2300 
 = 31.4 rad/sec.

  I = mR2 = 20 (1/2)2

           = 5kg m2

  K.E. = 
2

1
 I2 = 

2

1
 × 5 × (31.4)2

     = 2465 J
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 - -

ekuk ry dh yEckbZ S rFkk {kSfrt ls >qdko  gSA ekuk ur ry dh yEckbZ S rFkk {kSfrt ls >qdko gSA

a) ur ry ij fi.M dk jsf[kd Roj.k a) fcUnq ij igqWpus ij]

a
jsf[kd

 = g sin     fLFkfrt ÅtkZ esa deh = xfrt ÅtkZ esa o`f)

           = 
2

1
I 2  + 

2

1
mv2

b) dks.kh; Roj.k = 'kwU; b) pwafd xfr fcuk fQlys yq<du xfr gS vr%] v = R

  rFkk a = R  gksxk

x) fuEure fcUnq B rd vkus ij fi.M dk osx c) fuEure fcUnq ij igqWpus ij fi.M dk osx

  Vlinear = gh2    = 22 R/K1

gh2



  tgkW K ?kw.kZu f=kT;k o R fi.M dh f=kT;k gSA

d) ?kw.kZu osx = 'kwU;A d) ur ry ij fi.M dk js[kh; Roj.k

   a = 22 R/K1

sing





e) fuEure fcUnq B rd igqWpus es yxk le; t e) ur ry ds fuEure fcUnq rd igqWpus esa yxk le;]

gks] rks  tlinear = 
lineara

s2
= sing

s2
  t = 



sing

)R/K1(s2 22

f) fcUnq B ij igqWpus ij] fLFkfrt ÅtkZ esa f)  dks.kh; Roj.k  =
R

a
,

deh = xfrt ÅtkZ esa  o`f)      dks.kh; osx =
R

v

     = mgh =
2

1
mv2

v

A



h

s

B

v

A



h

s

B

9. 
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 25.,d Bksl xksykdkj xsan fdlh est ij fcuk fQly
yq<+drh gSA dqy ÅtkZ dk va'k tks ?kw.kZu xfrt
ÅtkZ gS] gksxk -

(A) 2/5 (B) 3/5
(C) 2/7 (D) 3/7

(C)

dqy ÅtkZ,

E = (1/2) I2 + (1/2) mv2

  = (1/2) (2/5 mr2) 2 + (1/2) mr22

  = (1/5) mr22 + (1/2) mr22

  = (7/10) mr22

?kw.kZu ÅtkZ = (1/5) mr22

                      = 
22

22

mr
10

7

mr
5

1




 = 

2

7

.26 leku nzO;eku o f=T;k ds Bksl xksyk o Bksl
csyu fdlh ur ry ij yq<+drs gSA buds Roj.kksa
dk vuqikr gksxk-

(A) 15 : 14 (B) 14 : 15
(C) 5 : 3 (D) 3 : 5

(A)

ge tkurs gS fd, a  = 
)R/k1(

sing
22



;gk¡,    a1 = 
7

sing5 
 rFkk a2 =  

3

sing2 

  a1 : a2 = 15 : 14

.27 ,d xksyk h Å¡pkbZ ds ur ry ij fcuk fQlys
yq<+d jgk gSA ;fn xksys dk nzO;eku m rFkk
f=T;k r gksa] rks tehu ij igq¡pus ij bldk js[kh;
osx gksxk (K xksys dh ?kw.kZu f=kT;k gS )

(A) 22 r/k21

gh2


(B) 22 r2/k1

gh2



(C) 22 r/k1

gh2


(D) 22 r/k1

gh



(C)

tc xksyk tehu ij igq¡prk gS] rks bldh fLFkfrt
ÅtkZ xfrt ÅtkZ esa ifjofrZr gks tkrh gSA

   K.E. = (1/2) mv2 + (1/2) I2

   = (1/2) mv2 + (1/2) (mk2) 2

      mgh = (1/2) m (v2 + k22)

;k     2gh = 2 (r2 + k2) ( v = r)

     = 22 kr

gh2


, v = 22 r/k1

gh2



.28 m nzO;eku dh oLrq fdlh ry ry ds fuEure
fcUnq ij fQlyrs gq, v osx ls igqWprk gSA ;fn
bruk gh nzO;eku oy; ds :i esa gks] rks bldk
ry ds fuEure fcUnq ij igWqpus ls osx gksxk &

(A) v (B) 2  v

(C) 
2

1
 v (D) 5/2  v

(C)

fQlyus gsrq ,  a = g sin . vr%
v2 = 0 + 2 (g sin ) x l -----(i)

yq<+dus gsrq]

 a = 















2

2

R

k
1

sing
 = 

2

1
 g sin  ( k2 = R2)

oy; ds fy, ,

   V2 = 2 × (1/2 g sin ) × l = 
2

v2

,

 V = 
2

v

.29 tc dksbZ xksyk fcuk fQlysa yq<+drk gS] rks bldh
js[kh; xfrt mtkZ o dqy mtkZ dk vuqikr gksxk
(A) 1: 7 (B) 1 : 2
(C) 1 : 1 (D) 5 : 7

 (D)

total

trans

E

E
 = 

22

2

I
2

1
mv

2

1

mv
2

1



=    

2

2
22

2

r

v
xmr

5

2

2

1
mv

2

1

mv
2

1











=  
)5/2(1

1


 = 

7

5

[ I = 
5

2
 mr2, v = r]

Linear and rolling motion of a body 
on inclined plane

Examples 
based on

energyTotal

energyRotational
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(a) ,d n`<+ fi.M lkekU;r% xfr voLFkk esa gksrk gS]
tc blesa jsf[kd rFkk ?kw.kZu xfr;k¡ gksrh gSA

(b) cy dk ?kw.kZu v{k ds lkis{k vk?kw.kZ cy vk?kw.kZ
dgykrk gSA

(c) cy vk?kw.kZ = cy x fØ;kdkjh fcUnq dh ?kw.kZu v{k
ls yEcor~ nwjh

  = r. F ;k 

 =


r ×


F  = rF sin  , tgk¡  ]


r  o 


F  ds chp dk dks.k gSA

(d) cy vk?kw.kZ nf{k.kkorZ ;k okekorZ gks ldrs gSA
okekorZ cy vk?kw.kZ /kukRed fy;k tkrk gSA

(f) cy vk?kw.kZ dh 'kfDr] P =    x  tgk¡  =
dt

d

(g) lekUrj v{kksa dk fl)kUr %& I = Icm + Ma2]
tgkW Icm = oLrq dk nzO;eku dsUnz ds ifjr%
tM+Ro vk?kw.kZ] M = oLrq dk lEiw.kZ nzO;eku]
a = nks lEkkUrj v{kksa ds chp dh yEcor~ nwjh

(h) yEcor~ v{kkas dk fl)kUr %& Iz = Ix  + Iy] tgk¡
Ix  = X v{k ds ifjr% tM+Ro vk?kw.kZ] rFkk
Iy = Y v{k ds ifjr% tM+Ro vk?kw.kZ chp dh
yEcor~ nwjhA Iz =  x o y v{k ij yEcor~ o
buds dVku fcUnq ls xqtjrh v{k ds ifjr% tM+Ro
vk?kw.kZ

(i) ?kw.kZu xfrt ÅtkZ ] Krot = 
2

1
 I2

(j) yq<drh gqbZ oLrq dh dqy ÅtkZ &

K = Ktrans +  Krot = 
2

1
 mv2

  +
2

1
 I2

(k) ur ry ij yq<drh gqbZ oLrq dk Roj.k] &

A = a = g sin  / 









2mR

1
1
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1 xkM+h ds ,d ifg;s dh f=T;k 0.4 ehVj gSA xkM+h

fojkekoLFkk ls 20 lsd.M rd 1.5 jsfM;u@lsd.M2

ds dks.kh; Roj.k ls Rofjr gksrh gSA bl le;kUrjky

esa ifg;k }kjk r; nwjh rFkk bldk js[kh; osx

Øe'k% gksxk &

(A) 120m,12m/s (B) 12m,12m/s

(C) 1.2m,12m/s (D) 120m,1.2m/s

(A)

ifg;k izkjEHk esa fojkekoLFkk esa gS ( 0
= 0),

t le;kUrjky esa ifg;s dk dks.kh; foLFkkiu

     =  0
t + 

2

1
   t2

=  0 + 
2

1
 1.5 (jsfM;u@lsd.M2) (20 lsd.M)2

= 300 jsfM;u

ifg;s dh f=T;k r = 0.4 ehVj gSA vr% ifg;s dk

js[kh; foLFkkiu

    s = r 

= 0.4 ehVj x 300 jsfM;u = 120 ehVjA

;g ifg;s }kjk r; dh xbZ nwjh gSA

ifg;s dk t le;kUrjky ds ckn dks.kh; osx

     = 0
 + t

= 0 + (1.5 jsfM;u@lsd.M2) (20 lsd.M)

= 30 jsfM;u@lsd.M

vr% ifg;s dk js[kh; osx]

   v   = r 
= 0.4 ehVj × 30 jsfM;u@lsd.M

= 12 ehVj@lsd.MA

2 ,d 6 fdyksxzke dk ifg;k 300rpm dh nj ls ?kwe

jgk gS bldk dksf.k; osx D;k gksxk &

(A) 31.4 rad/sec (B) 3.14 rad/sec

(C) 0.314 rad/sec (D) 0.03 rad/sec

(A)

;gka  = 
t

n2
 = 

60

30014.32 

       = 31.4 rad/sec

3 fdlh eksVj dh 'kkW¶V cy&vk?kw.kZ ls dks.kh;
Roj.k izkIr djrk gS ftls  = 3t – t2 ls fn;k
tkrk gSA izkjEHk ls 2sec. ckn  = 0 gks] rks
6 sec. ckn dks.kh; osx gksxk -

(A) 10/3 rad/sec (B) 20/3 rad/sec
(C) 5/3 rad/sec (D) 1/3 rad/sec

(A)

fn;k gS    = 3t – t2  
dt

d
 = 3t – t2  or

  d = (3t – t2) dt   d =  (3t – t2) dt

       = 











3

t

2

t3 32

 + C

                    [ t = 0,  = 0  c = 0]

  = 
2

t3 2

 – 
3

t3

t = 2 j[kus ij,   = 6 – 
3

8
 = 

3

10
 rad/sec.

pw¡fd 2 sec. ckn dks.kh; Roj.k 'kwU; gS vr%
6 sec ckn Hkh dks.kh; Roj.k leku vFkk Zr~
10/3 rad/sec.jgsxkA

4 ,d A pØ ftldh f=T;k 20 cm gS fdlh cSYV }kjk
pØ B, f=kT;k 30 cm ls fp=kkuqlkj ;qfXer fd;k
tkrk gSA pØ A fojke ls fu;r nj 3.14 rad/sec2

ls dks.kh; osx c<+krk gSA ;fn ;g ekus fd cSYV
fQlyrh ugha gS] rks pØd B }kjk ?kw.kZu pky 100

rev./min izkIr djus esa yxk le; gksxk &

(A) 5 sec (B) 10 sec

(C) 2.5 sec (D) 20 sec

(A)

pw¡fd cSYV fQlyrh ugha gS]

vr% A  = dks osx = B dks osx

i.e. vA    = vB or rAA = rBB

fn;k gS, rA = 20 cm, rB = 30 cm

rFkk B = 2 × 100/60 rad/sec

vr% 20 A = 30 × 2 × 100/60 = 100 

A B
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;k A = 5 rad/sec

ge tkurs gSa  = 0 + t or t = 



(as 0 = 0 )    = 
14.3

5
 = 5 sec.

5 ,d Vscy viuh dsUnz ls xqtjus okyh v{k ds
ifjr% {kSfrt ry esa ?kwe jgh  gSA 20 rad/sec.ds
dks.kh; osx ls bl ij ,d pØ tks fo;fjx ;qDr
{kSfrt v{k ij 40 rad/sec ?kwe jgh gS] fLFkr gS]
dejs esa fLFkr izs{kd dks pØ dk dks.kh; osx
izrhr gksxk &

(A) 20 5  rad/sec {ksfrt ls tan-1 (1/2) dks.k ij

(B) 10 5  rad/sec {ksfrt ls tan-1 (1/3) dks.k ij

(C) 5 5  rad/sec {ksfrt ls tan-1 (1/2) dks.k ij

(D) 20 5  rad/sec {ksfrt ls tan-1 (1/6) dks.k ij

(A)

tSls fd ?kweus okyh Vscy dh v{k m/okZ/kj gS vr%
blds dks.kh; osx T dh fn'kk m/okZ/kj gksxhA pØ
dh v{k {kSfrt gS blfy, bldk dks.kh; osx F
{ksfrt fn'kk esa gksxk &

vr% ifj.kkeh dks.kh; osx

    

R = 


F + 


T

R = 2
T

2
F   = 22 2040 

   = 2000  = 20 5  rad/sec.


R ftl ry esa gS og {ksfrt ls  dks.k cukrk

gSa] ftls

 = tan–1 












F

T
 = tan–1 








2

1
 ls fn;k tkrk gSa

6 ,d d.k ftldk nzO;eku 2 fdxzk gS] 0.8 ehVj
dh f=T;k okys o`Ùk esa 44 jsfM;u@lsd.M ds
dks.kh; osx ls ?kwe jgk gSA ;fn blds ekxZ dh
f=kT;k 1.0 ehVj gks tk;s rks blds dks.kh; osx
dk eku D;k gksxk \

(A) 2.816 rad/sec. (B) 3.832 rad/sec.
(C) 5.899 rad/sec. (D) 28.16 rad/sec.

(D)

ekuk d.k dk ?kw.kZu v{k ds ifjr% izkjfEHkd tM+Ro

vk?kw.kZ I1 gS rFkk dks.kh; osx1gS] rFkk ekxZ dh

f=kT;k cny tkus ij tM+Ro vk?kw.kZ  I2 o dks.kh;

osx gks tkrk 2 gks tkrk gSA dks.kh;&laosx

laj{k.k ls

      I1 = I22

;gk¡ I1 = 2 × (0.8)2 = 1.28 fdxzk ehVj2 ,

 = 44 jsfM;u@lsd.M] I2 = 2 × (1.0)2

= 2 fdxzk ehVj2 , = ?

    1.28 × 44 = 2 × 2

vFkok 2 = 
2

4428.1 
 = 28.16 jsfM;u@lsd.MA

7 ,d Hkkjghu { k S frt NM + v{k OO' ds ifjr%
?kweus ds fy, LorU=k g SA 1–1 fdxzk ds nks
nzO;eku A rFk k A' ij j[ k s  x;k g S] rFkk
O'A = O'A' = 0.20 ehVjA vc 2.0 U;wVu ehVj
dk ,d cy vk?kw.kZ yxk;k tkrk gS ] ftlls fd
fudk; OO' ds ifjr% ?kwerk gSA ;fn nzO;eku
f[kldkdj B o B' ij j[k fn;s tk;sa ftlls fd
O'B = O'B' = 0.50 ehVj] rks dks.kh; Roj.k esa
deh gksxhA

(A) 21rad/sec2 (B) 42rad/sec2

(C) 12rad/sec2 (D) 24rad/sec2

(A)

igyh fLFkfr esa] izR;sd nzO;eku dk OO' ds ifjr%
tM+Ro vk?kw.kZ

  = nzO;eku x (OO' ls nwjh)2

   = 1 fdxzk x (0.20 ehVj)2  = 0.04 fdxzk ehVj2

0.2m

O

O'

1kg1kg

0.5m

O

O'

1kg1kg
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  iwjs fudk; OO' ds ifjr% tM+Ro vk?kw.kZ ¼NM+
  Hkkjghu gS½

 I = 2 × 0.04 = 0.08 fdxzk ehVj2

ekukfd dks.kh; Roj.k gSA rc cy vk?kw.kZ

  = I 

    


I
  2mkg08.0

mN0.2





               25 jsfM;u @lsd.M2

nwljh fLFkfr esa izR;sd nzO;eku dk OO' ds ifjr%
tM+Ro vk?kw.kZ

=  fdxzk × (0.50 ehVj)2  = 0.25 fdxzk&ehVj2

iwjs fudk; dk tM+Ro vk?kw.kZ

I  = 2 x 0.25 = 0.50 fdxzk ehVj2

dks.kh; Roj.k  =
I


 = 

50.0

0.2

      =  4.0 jsfM;u@lsd.M2

dks.kh; Roj.k es deh    = 25 – 4 = 21 rad/sec2

8 nks leku xksys ftuds nzO;eku M f=kT;k R/2 gSa]
fdlh nzO;ekughu NM+ ftldh yEckbZ 2R gS] ls
tksM+s tkrs gSaA bl fudk; dk xksyksa ds nzO;eku
dsUnz ls xqtjus okyh v{k tks] NM+ ds yEcor~ gks]
ds ifjr% tM+Ro vk?kw.kZ gksxk &

(A) 
5

21
 MR2 (B) 

5

2
 MR2

(C) 
2

5
 MR2 (D) 

21

5
 MR2

(A)

I = 
5

2
 M 

2

2

R








 + M (2R)2 + 

5

2
 M 

2

2

R









  = 
5

21
 MR2

9 nks o`Ùkh; fMLd A rFkk B ftuds nzO;eku o eksVkbZ
leku ysfdu muds inkFkksZ ds ?kuRo dA o dB

(dA > dB) gSA ;fn muds dsUnz ls xqtjus okyh
rFkk o`Ùkh; ry ij yEcor~ v{k ds ifjr% tM+Ro
vk?kw.kZ IA o IB, gksa rks -

(A) IA = IB (B) IA > IB
(C) IA < IB (D) IA  IB

IA =  
2

rm 2
AA   vksj IB = 

2

rm 2
BB ,

 
I

I

A

B
 = 2

B

2
A

r

r
( mA = mB)   -----(1)

vc , mA =  rA
2 t dA , mB =  rB

2 t dB

So,   rA
2 tdA   rB

2 t dB

;k 2
B

2
A

r

r
 = 

A

B

d

d
  -----(2)

lehdj.k (1) o (2) ls

B

A

I

I
 = 

d

d

B

A
   As  dA > dB  vr%  IA < IB

10 HCl v.kq ds nzO;eku ds dsUnz rFkk cU/k ds yEcor~
v{k ds ifjr% tM+Ro vk?kw.kZ gksxk -

(fn;k gS% vUrjkvkf.kod nwjh = 1.3 Å,

Dyksjhu dk vkf.od Hkkj = 35 rFkk ]

izksVku dk nzO;eku = 1.7 × 10–27 kg)

(A) 2.79 × 10–47 kg-m2

(B) 27.9 × 10–47 kg-m2

(C) 27.9 × 10–50 kg-m2

(D) 2.79 × 10–50 kg-m2

(A)

nzO;eku dsUnz ds ifjr% tM+Ro vk?kw.kZ I = r2

 = lekuhr nzO;eku = 
ClH

ClH

mm

m.m



  = 2727

2727

107.135107.1

107.135107.1








  = 1.65 × 10–27 kg

         I = (1.65 × 10–27) (1.3 × 10–10)2

     = 2.79 × 10–47 kg. m2.

11 dksbZ nzO;eku m tks r f=T;k ds pØ ls yVd jgk
gS] eqDr :i ls NksM+us ij t lsd.M esa h Å¡pkbZ
fxjrk gSA pØ dk tM+Ro vk?kw.kZ gksxk &

(A) 
h2

)h2g(m 
 

r

t

2

2









 (B) 

h2

t)h2g(mr2 

(C) 
h2

r)h2gt(m 22 
    (D) 2

22

hr2

t)h2gt(m 
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(C)

h = 1/2 at2 or a = 2t

h2
   = 

r

a
 = 2rt

h2

;gkW mg –T = ma  T = m (g – a)

     = I or Tr = I  or m(g – a). r = I

  I  = 

 r)ag(m

 = 2

2

rt/h2

r
t

h2
gm 










    = m 









2t

h2
g  

h2

tr 22

12 1.5 m yEckbZ o 0.1 kg dh ,d NM+ dh yEckbZ
ds yEcor~ ,oa dsUnz ls xqtjus okyh v{k ds ifjr%
tM+Ro vk?kw.kZ I1 gS rFkk ,d NM+ dk NM+ dh
yEckbZ ds yEcor~ ,oa dsUnz ls xqtjus okyh v{k
ds ifjr% tM+Ro vk?kw.kZ I2 gSa rks I1 x I2 gksxk
(kg2 m4  esa)

(A) .15 (B) 0.25
(C) .75 (D) .35

(A)

I1 = 
12

M 2


 = 
12

)5.1(1.0 2
 = 0.01875 kg.m2

I2 = 
3

M 2


 = 
3

)5.1(1.0 2
 = 0.075 kg.m2

Now, I1 × I2  = 1.4 × 10–3 kg2.m4

13 rhu oy; ftuesa ls izR;sd dk nzO;eku P o
f=T;k Q gSa] fp=kuqlkj O;ofLFkr gSA bl fudk;
dk yy' v{k ds ifjr% tM+Ro vk?kw.kZ gSa -

(A) 
2

7
 PQ2 (B) 

7

2
 PQ2

(C) 
5

2
 PQ2 (D) 

2

5
 PQ2

(A)

oy; 'I' dk yy'  ds ifjr% tM+Ro vk?kw.kZ oy; dk
ry ds lekUrj Li'kZ js[kk ds ifjr% tM+Ro vk?kw.kZ

       I1 = (3/2) MR2

blh izdkj oy; '2' dk yy',ds ifjr% tM+Ro vk?kw.kZ

  I2 = (3/2) MR2

oy; '3'  dk yy'  ds ifjr% tM+Ro vk?kw.kZ = oy;
dk O;kl ds ifjr% tM+Ro vk?kw.kZ

         I3 = 
2

MR2

yy'  ds ifjr% dqy tM+Ro vk?kw.kZ

    = I1 + I2 + I3 = (7/2) MR2 = (7/2) PQ2

14 lgh fodYi ¼,d vFkok vf/kd½ pqfu;s % ,dleku
eksVkbZ dh ,d iryh oxkZdkj IysV ABCD dk
IysV ds ry ds yEcor~ o dsUnz O ls xqtjus okyh
v{k ds ifjr% tM+Ro vk?kw.kZ I =

(A) I1 + I2 (B) I3 + I4
(C) I1 + I3 (D) I1 + I2  + I3 + I4
tgk¡ I1, I2 , I3 o I4IysV ds ry esa fLFkr 1, 2,

3 o 4 v{kksa ds ifjr% Øe'k% tM+Ro vk?kw.kZ gSA

(A, B, C )

yEcor~ v{kksa ds izes; ds vuqlkj

I  = I1 + I2  = I3 + I4

oxkZdkj IysV dh lefefr ls

I = I1 + I2  rFkk  I3 = I4

I  = 2I1  = 2I3 vFkok    I1 = I3 .

bl izdkj I1 = I2  =  I3 = I4 .

vr% iqu%  I =z I1 + I2  =  I1 + I3  =  I3 + I4

15 fn;k gS 

r  = 2 î  + 3 ĵ  rFkk 


F  = 2 î + 6 k̂ .  cy

vk?kw.kZ dk eku gksxk

(A) 405 N.m. (B) 410  N.m.

(C) 504  N.m. (D) 510  N.m.

D C

B

1

A

4

O

2

y

y'

   1 2

3
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(C)

ge tkurs gS fd  

  = 


r  × 


F

 

  = (2 î  + 3 ĵ ) × ( 2 î  + 6 k̂ )

   = 12 (– ĵ ) + 6 (– k̂ ) + 18 î

   = – 12 ĵ  – 6 k̂  + 18 î

[Note : î  × î  = 0, î  × ĵ  = k, ĵ  × î  = – k etc.]

vr% |

 | = 222 )18()6()12( 

  = 32436144   = 504

16 le:i o`rh; ifg;s ij vkjksfir cyvk?kw.kZ bldk
dks.kh; osx A0 ls 4A0 , djus esa 4 sec dk le;
ysrk gS rks cy vk?kw.kZ dk eku gksxk &

(A) 4A0 (B) 12 A0

(C) A0 (D) 
4

A3 0

(D)

cyvk?kw.kZ   = dks.kh; laosx esa ifjorZu dh nj

    = 
dt

dJ
 = 

4

AA4 00 
 = 

4

A3 0

17 m nzOek;u o r f=T;k dk ,d csyu fdlh ?k"kZ.k
jkfgr /kqjh tks dq,sa ds Åij fdukjksa ij j[kk x;k
gS A ux.; nzO;eku dh ,d Mksjh csyu ij yisVh
x;h gS rFkk bl Mksjh ds ,d fljs esa ,d ckYVh
yVdk;h gSaA ckYVh dk js[kh; Roj.k gksxk

(A) 
mM

mg


(B) 

m2M

mg



(C) 
m2M

mg2


(D) mg

M

(C)

mg – T = ma

           T = m(g – a)     --------(1)

       = I  = r T   (1/2) Mr2. a/r = rT

   T = (1/2) Ma      ---------(2)

From (1) and (2), (1/2) Ma = m (g – a)

   
2

m2M 
 a = mg,   a = 

m2M

mg2



18 mijksDr mnkgj.k esa] ckYVh dk h Å¡pkbZ ls fxjus
ij osx gksxk -

(A) 

2/1

m2M

mgh4










(B) 

2/1

m2M

Mgh4










(C) 

2/1

m2M

mgh2










(D) 

2/1

mM

mgh










(A)

ekuk h Å¡pkbZ fxjus ij ckYVh dk osx v gks tkrk gSa

vc, v2 = u2 + 2ah"

v = ah2  = 
)m2M(

mgh2.2

  = 

2/1

m2M

mgh4










19 m1 o m2  nzO;eku dh nks oLrq,sa fdlh Mksjh ds
fdukjs ij ca/ks gSA Mksjh m nzO;eku o R f=kT;k
dh f?kjuh ls xqtjrh gSA ;fn m1 > m2 fudk;
dk Roj.k gksxk &

(A) 
21

21

mm

mm




g (B) 

21

21

mm

mm




g

(C) m)2/1(mm

mm

21

21




(D) mmm

mmm

21

21





(C)

m1g – T1 = m1a     ----------(i)
T2 – m2g = m2a     ---------(ii)

  (T1 – T2) + (m1 + m2) a = (m1 – m2) g

  T1 – T2 = (m1 – m2) g – (m1 + m2) a

      = (T1 – T2) R = I 
       = (1/2) mR2 (a/R)   ---------(iii)

   (T1 – T2) = (1/2) ma  ---------(iv)

T



v
m

M

h

bucket

R

m
2

m
1

T
1

T
2

m

a
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lehdj.k (iii) o (iv) ls

  (1/2) ma = (m1 - m2) g - (m1 + m2) a

       a = 
2/mmm

mm

21

21




 g

20 m nzO;eku o R f=T;k dk ,d Bksl csyu fdlh
?k"kZ.k jfgr {kSfrt /kqjh ij ?kw.kZu djrk gSA nks ,d
leku nO;eku csyu ij fyiVh nks Mksfj;ks ls
yVd jgs gSA ;fn fudk; fojke ls NksM+k tk;s
rks izR;sd Mksjh esa ruko gksxk &

(A) 
)mM(

Mmg

 (B) 
)m2M(

Mmg



(C) 
)m3M(

Mmg

 (D) 
)m4M(

Mmg



(D)

   mg – T = ma

   mg – T = ma

mijksDr lehdj.kksa ls

2mg – 2T = 2ma    ------------(i)

 = (2T) R = I 
= (1/2) MR2. (a/R)    -----------(ii)

lehdj.k (i) o (ii) ls

T = 
m4M

Mm


 g

Note : Also  a = 4mg (M + 4m)

21 ,d oLrq ftldk tM+Ro vk?kw.kZ 3 kg.m2 gS] fojke
esa gSA bls 6 N-m cy vk?kw.kZ ls 20 sec. rd
?kqek;k tkrk gS rks fd;k x;k dk;Z gksxk (twy esa)

(A) 24 (B) 240
(C) 2400 (D) 24000

(C)

ekuk cy vk?kw.kZ ls] dks.kh; Roj.k mRiUu
gksrk gS rks  = I
tgk¡ I  oLrq dk ?kw.kZu v{k ds ifjr% tM+Ro vk?kw.kZ gSA

;gkW  = 6 N.m and I = 3 kg . m2.

vr%  = 

I

 = 
3

6
 = 2 rad/sec2

izkjEHk esa oLrq fojke esa gSa (0 = 0). ;g dks.kh;
Roj.k  ds vk/khu 2 sec. rd ?kwerh gSA bl
le;kUrjky es a oLrq dk dks.kh; foLFkkiu
 = 0t + (1/2)  t2

= 0 + 1/2 × 2 × (20)2 = 400 radian

bl foLFkkiu esa fd;k x;k dk;Z

w= (cy vk?kw.kZ × foLFkkiu)

  =  x   = 6 x 400  = 2400 joule

22 nks d.k A o B fp=kuqlkj xfr dj jgs gSA bl
{k.k A dk B ds lkis{k dks.kh; pky gksxh &

(A) 
r

vv BA 

(B) 
r

vv BA 

(C) 
r

sinvsinv 1A2B 
,  okekorZ fn'kk esa

(D) 
r

sinvsinv 1A2B 
, nf{k.kkorZ fn'kk esa

(C)

x ,oa y ds vuqfn'k ?kVd ysus ij

vx = – vA cos 1, vy = vA sin 1

v'x = vB cos 1, v'y = vB sin 2

y-v{k ds vuqfn'k A dk B ds lkis{k osx

(vA sin 1 – vB sin 2)

 

v  = 


r  × 


  pawfd V /kukRed y-fn'kk esa gS

,oa A dk fLFkfr lfn'k B ds lkis{k _.kkRed x

fn'kk esa gS vr%  , nf{k.kkorZ fn'kk esa gksxk ,oa
 dk eku

 = 






 

r

sinvsinv 2B1A
 nf{k.kkorZ

 = 






 

r

sinvsinv 1A2B
 okekorZ



m m

M



m

M

T T

mgmg

m


 



    A   rB

v
A

v
B
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23 ,d d.k x-y ry ij xfr dj jgk gS rFkk blds
osx ds ?kVd x rFkk y v{k ds vuqfn'k vx rFkk
vy gSA ewy fcUnq ds ifjr% dks.kh; laosx gksxk &

(A) m k̂  Xy yvxv  (B) 
2

k̂  Xy yvxv 

(C) m k̂ Xy yvxv  (D)
2

k̂
Xy yvxv 

(A)

ge tkurs gS fd dks.kh; laosx

L  = 


r  × 


p  = 


r  × m


v  = m (


r  × 


v )

   = m 
zyx vvv

zyx

kji

 = m 
0vv

0yx

kji

yx

  = m k̂  Xy yvxv 

24 10 kg nzO;eku o 0.4 m O;kl dh fjax viuh
T;kferh; v{k ds ifjr% 1200 pDdj izfr feuV
dh nj ls ?kw.kZu dj jgh gSa tM+Ro vk?kw.kZ o
dks.kh; laosx Øe'k% gksxk &

(A) 0.4 kg-m2, 50.28 J.sec

(B) 50.24 kg-m2, 0.4 J-sec

(C) 0.4 J-sec, 50.24 kg-m2

(D) 0.4 kg-m2, 0

(C)

fjax dk T;kferh; v{k ds ifjr% tM+Ro vk?kw.kZ
= fjax ds dsUnz o ry ij yEcor~ v{k ds ifjr%
tM+Ro vk?kw.kZ

= MR2 = 10 (0.2)2 = 10 × 0.04 = 0.4 kg-m2

vc dks.kh; laosx

J = I. = I .
t

n2

  = 0.4 × 
60

12002 
 = 50.24 J-sec.

25 m nzO;eku dk ,d frypV~Vk fdlh fMLd dh
ifjf/k ij v osx ls okekorZ fn'kk esa xfr dj jgk
gSA fMLd dk viuh v{k ds ifjr% tM+Ro vk/kw.kZ
gS rFkk ;g nf{kk.kkorZ fn'kk esa  dks.kh; osx lss
?kwe jgk gSA ;fn frypV~Vk ?kweuk cUn dj nsa]
rks fMLd dk dks.kh; osx gksxk &

(A) 2mR



I

I
(B) 2mr

mvr





I

I

(C) 2mr

mvr





I

I
(D) 

I

I mvr

(C)

dks.kh; laosx laj{k.k ds fu;e ls frypV~Vs ds
:dus ls iwoZ dks.kh; laosx = frypV~Vs ds :dus
ds ckn dks.kh; laosx

     I – mvr  = (I + mr2) '

  '  = 2mrI

mvrI





26 2kg nzO;eku o 0.2 m f=T;k dk ,d Bksl csyu 3
rad/sec. ds dks.kh; osx ls fcuk ?k"kZ.k ds viuh v{k
ds ifjr% ?kw.kZu dj jgk gSA 0.5 kg dk ,d nzO;eku
tks 5 m/s ds osx ls csyu ij Vdjkrk gS] fpid
tkrk gSA VDdj ds dkj.k mtkZ esa gkfu gksxh&
(A) 6.25 J (B) 5.25 J

(C) 4.25 J (D) 3.25 J

(D)

dks.kh; laosx ds lja{k.k fu;r ls VDdj l s
igys dks.kh; laosx

= VDdj ds ckn dks.kh; laosx -------(i)

csyu dk VDdj ds igys dks.kh; laosx

J1 = I  = (1/2) mR2 
   = (1/2)  x 2 x 0.04 x 3  = 0.12 J.sec

leh- (i)  Jcyl
 + mpvR = (I + mR2) 

  =
04.05.004.02)2/1(

2.055.012.0




     = 10.3 rad/sec.

(VDdj ds igys fudk; dh mtkZ)E

= (1/2) I2 + (1/2) mv2

= (1/2) × (1/2) × 2 × 0.04 × 9 + (1/2)
       × 0.5 × 25 = 6.43 J

(VDdj ds ckn fudk; dh mtkZ ) E'

   = (1/2) I''2

   = (1/2) x (1/2 M + m) R22

    = 1/2 x (1/2 x 2 + 0.5)  x  0.04 x (10.32)2

   = 3.18 J

vc]  E – E' = 6.43 – 3.18 = 3.25 J

27 3 fdyksxzke nzO;eku dk ,d d.k fdlh dsUnzh;
cy ftldh fLFkfrt ÅtkZ U (r) = 10r3 twy gS]
ds izHkko esa xfr dj jgk gSA fdl ÅtkZ rFkk
dks.kh; laosx ij mldk d{k 10 ehVj f=kT;kdk
o`Ùk gksxk\

(A) 2.5 × 104J, 3000 kg m2/sec
(B) 2.5 × 103J, 3000 kg m2/sec

(C) 2.5 × 102J, 30000 kg m2/sec
(D) 2.5 × 102J, 300 kg m2/sec
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 (A)

d.k dh¼ifjorhZ½ fLFkfrt ÅtkZ U (r) = 10r3 twyA

vr% d.k ij dk;Zjr cy

F = – 
r

U




= – 30r2

vr% d.k dh o`Ùkh; xfr ds fy;s

F = 
r

mv2

 = 30r2

m = 3 fdxzk rFkk r = 10 ehVj j[kus ij

  v = 100 ehVj@lsd.MA

o`Ùkh; xfr esa d.k dh dqy ÅtkZ%

E = 
2

1
 mv2 + U(r)

  = 
2

1
 × 3 × (100)2 + 10 × (103)

  = 2.5 × 104  twy

d.k dk dks.kh; laosx%

J = mvr = 3 × 100 × 10

  = 3000 fdxzk&ehVj2@lsd.MA

28. lgh fodYi ¼,d vFkok vf/kd½ pqfu;s % yEckbZ
6a rFkk nzO;eku 8m dh ,dleku NM+ fpduh
{k Sfrt est ij j[kh gSA nks fcUnq nzO;eku m o 2m

tks fd Øe'k% 2v o v pkyk s a l s mlh {kSfrt ry
esa xfreku gS] NM+ ls Vdjkrs gSa] rFkk VDdj ds i'pkr~
NM+ ls fpid tkrs gSA ;fn nzO;eku dsUnz ds ifjr%
dks.kh; osx] dqy ÅtkZ rFkk nzO;eku dsUnz dk osx
Øe'k% , E o ve gksa rks VDdj ds ckn %

(A) vc = 0 (B)  = 3v /5a,

(C)  = v/5a (D) E = 3mv2 /5

(A,C,D )

nksuks nzO;eku 2m os m NM+ ls Vdjkus ij NM+
dks cjkcj cjkcj laosx ¼izR;sd 2mv) foijhr fn'kkvksa
esa nsrs gSA vr% VDdj ds ckn NM+ dh dksbZ js[kh;
xfr ugha gksrh] vFkkZr NM+ ds nzO;eku dsUnz dk
js[kh; osx 'kwU; gksrk gS  (vc = 0)-

tc nksuks nzO;eku NM+ ls fpid tkrs gS rks iwjk

fudk; nzO;eku dsUnz C ds ikfjr% dks.kh; laosx

gksxkA

vr% izkjfEHkd dks.kh; laosx

JI = 2mva + m (2v) 2a = 6 m v a.

VDdj ds ckn NM+ rFkk mlls fpids nksuksa

nzO;eku (2m o m) nzO;eku dsUnz C ds ifjr%

dks.kh; osx  ls ?kw.kZu djrs gSA NM+ ¼nzO;eku

8m rFkk yEckbZ 6a ½ dk C ds ifjr%

tM+Ro vk?kw.kZ  
12

M 2


 = 
12

)a6(m8 2

 = 24m a2 gSa

rFkk 2m o m ds C ds ifjr% tM+Ro vk?kw.kZ Øe'k%

2ma2 gS] rFkk 4ma2  gSA vr% VDdj ds ckn

fudk; dk dks.kh; laosx

Jf = (24ma2 + 2ma2 + 4ma2)  = 30ma2

dks.kh; laosx laj{k.k ls JI = Jf  blls

 = 2ma30

vam6
 = 

a5

v
.

fudk; dh dks.kh; xfrt ÅtkZ








 2I
2

1
= 

2

1
 (30ma2)  

2

a5

v








 = 

5

3
mv2

29 ,d Mksjh r f=T;k ds ifg, ij yisVh tkrh gSA

ifg;s dh v{k {kSfrt gS rFkk ifjr% blds tM+Ro

vk?kw.kZ gSA Mksjh ds ,d fljs ij Hkkj mg cka/kk

tkrk gS] ftls eqDr :i ls fxjus fn;k tkrk gSA

h nwjh fxjsus ij] ifg, dk dks.kh; osx gksxk &

(A) 
mr

gh2

I
(B) 2mr

mgh2

I

(C) 
m2

mgh2

I
(D) gh2

(B)

mgh = (1/2) I2 + (1/2) mv2

     = (1/2) I2 + (1/2) mr22

;k   2mgh = [I + mr2]2,

  = 

2/1

2mrI

mgh2











a 2a

3a

C

2m

v

2v

m

A   B
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30 m nzO;eku R f=T;k ds csyu ij fyiVh Hkkjghu

Mksjh ds ,d fljs ij m nzO;eku cka/kk x;k gSA

bl nzO;eku dks NksM+us ij bldk Roj.k gksxk &

(A) g (B) g/2
(C) g/3 (D) 2g/3

(D)

mgh = 
2

1
 mv2 + 

2

1
 I2

  = 
2

1
 mv2 + 

2

1
 [

2

1
mR2]v2/R2 = 

4

3
 mv2

  v  = 2ah [ v2 = u2 + 2as]

    mgh  = 
4

3
 m × 2ah    a = 

3

2
g

31 ekuk i`Foh ry ij xq:Roh; Roj.k dk eku g gS

rFkk k i`Foh dh ?kw.kZu xfrt mtkZ gSA ;fn i`Foh

dh f=kT;k 2% dh deh vk tk; rks 'ks"k lHkh esa

jkf'k;k¡ leku gksa rks &

(A) g esa 2% dh deh K esa 4% deh

(B) g esa 4% dh deh K esa 2% deh

(C) g esa 4% dh o`f) K esa 4% deh

(D) g esa 4% dh deh K esa 4% o`f)

(C)

ge tkurs gS fdg = 2R

GM

nksuksa rjQ y?kq xq.kad ysus ij :

     log g = log GM – 2logR

   log g = log G + log M – 2 log R

vkaf'kd vodyu djus ij

g

g
 = 0 + 

M

M
 – 2 

R

R

vr% izfr'kr ifjorZu g

 g

g
 × 100  = 

M

M
× 100 – 2 

R

R
 × 100

pwafd f=T;k 2% de gksrh gS ,oa ckfd jkf'k;k¡

fu;r gS vr% ( M = 0) so

   g

g
 × 100  = 0 – 

R

100R
100

2
2 







 

 = 4%

leku :i ls ?kw.kZu xfrt mtkZ ds fy;s

  K = 
2

1
 I2 = 

2

1
(

5

2
MR2)2 = 

5

1
 MR22

vr% izfr'kr ifjorZu

  
K

K
 × 100 = 

M

M
 × 100 + 2 

R

R
 × 100

   + 2 
W

W

5

1 
 × 100

   M = 0, R = 






 
R

100

2
 and W = 0

 
K

K
x 100 = – 4% (K.E., 4% de gks tkrh gS)

32 I tM+Ro vk?kw.kZ dk Bksl xksyk tc fdlh ur
lery ij yq<+rk gS] rks ?kw.kZu xfrt ÅtkZ gksxh
(A) 100% (B) 50%
(C) 28% (D) 72%

(C)

xksys dk O;kl ds ifjr% tM+Ro vk?kw.kZ

I = 
5

2
 mr2

?kw.kZu xfrt mtkZ Kr = (1/2) I2 = (1/5) mr22

js[kh; xfrt mtkZ Kt = (1/2) mv2 = (1/2) m.r22

dqy mtkZ K = Kr + Kt = 
10

7
 mr22

vc  
K

K r ×100 % = 
10/7

5/1
 × 100 %  = 28 %

33 ,d l yEckbZ dh ,d leku iryh NM+ ,d fljs ls
yVdk;h tkrh gS rFkk bls f pDdj izfr lSd.M dh nj
ls ?kqek;k tkrk gS] NM+ dh ?kw.kZu xfrt ÅtkZ gksxh &

(A) (2/3) 2f2 ml2

(B) (4/3) f2 ml2

(C) 42f2ml2

(D) 0

(A)

NM+ ds v{k ds yEcor~ o vUr; fcUnq ls xqtjus
okyh v{k ds ifjr% tM+Ro vk?kw.kZ

I, = 
3

M 2


?kw.kZu xfrt ÅtkZ

Kr = 1/2 I2   = (1/2) 
3

M 2


. (2f)2

   = (2/3) ml2.2f2


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34 M nzO;eku o L yEckbZ dh ,d iryh NM+ PQ

ftldk ,d fljk P Q'kZ ij tqM+k gS] izkjEHk esa
NM+ m/ok/kZj gSA ;fn bl orZeku fLFkfr ls NksM+k
tk;s rks Q'kZ ij Vdjkus ij bldk dks.kh; osx
gksxk

(A) 3g/L

(B) L3/g

(C) L/g3

(D)  gL

(C)

NM+ PQ ds fcUnq P ls xqtjus okyh rFkk NM+ ds
yEcor~ v{k ds ifjr% tM+Ro vk?kw.kZ

I = 
3

mL2

ÅtkZ lja{k.k ds fl)kUr ls

   Mgh  = (1/2) I2

   m.g. (1/2) L = (1/2) 
3

mL2

 

          = 
L

g3

35 1kg o 2kg nzO;eku dh nks oLrq,sa 3m yEch NM+
ds fdukjksa ij O;ofLFkr gSA ;g NM+ fudk; ds
nzO;eku dsUnz ds ifjr% 10 rad/sec ds dks.kh;
osx ls ?kqek;h tkrh gSA fudk; dh ?kw.kZu xfrt
mtkZ gksxh &

(A) 150 J (B) 755 J
(C) 300 J (D) 400 J

(D)

ekuk fudk; dk nzO;eku dsUnz 1kg nzO;eku ls
x nwjh ij gSA

vc nzO;eku dsUnz ds ifjr% nzO;eku vk?kw.kZ = 0

 1.x + 2.(3 - x ) = 0 or x = 2

vc nzO;eku dsUnz 1kg ls 2m nwjh ij rFkk dsUnz
2kg ls 1 m nwjh ij gksxk

1kg nzO;eku dk fudk; ds nzO;eku dsUnz ls
xqtjus okyh o NM+ ds yEcor~ v{k ds ifjr%
tM+Ro vk?kw.kZ

 rod, I1 = 1.x2 = 1.22 = 5 kg-m2

blh izdkj  2kg nzO;eku ds fy,

I2 = 2.12 = 3kg m2

dqy tM+Ro vk?kw.kZ

I = I1 + I2 =  8 kg m2

?kw.kZu xfrt mtkZ

= (1/2) I2 = (1/2) × 8 × 100 = 400 J

36 yEckbZ dh ,d NM+ ds fljksa ij fcUnq nzO;eku
M1 rFkk M2 j[ks gq;s gSaA NM+ dk nzO;eku ux.;
gSA NM+ dks bldh yEckbZ ds yEcor~ v{k ds
ifjr% ?kqek;k tkrk gSA NM+ ij ,slh dkSulh fLFkfr
gS ftlls xqtjus okyh v{k ds ifjr% NM+ dks dks.kh;

osx ls ?kqekus ij U;wure dk;Z djuk iM+s \

(A) 

21

2

MM

M

 (B) 

21

1

MM

M



(C) 

21

1

MM

M

 (D) 

21

2

MM

M



(A)

ekuk NM+ dks fcUnq C ls xqtjus okyh v{k ds

ifjr% dks.kh; osx ls ?kqek;k tkrk gS rFkk C dh

nzO;eku M1 okys fljs ls nwj h x gSA fudk; dk

bl v{k ds ifjr% tM+Ro vk?kw.kZ

 I = M1x2 + M2 (  – x )2

NM+ dks ?kqekus esa fd;k x;k dk;Z W,

NM+ }kjk vftZr ?kw.kZu ÅtkZ 1/2  I 
2 ds cjkcj

gksxk %

W = 1/2 I 2= 1/2[M1 x
2 + M2 (  – x)2]

W ds U;wure gksus ds fy;s

dx

dW
= 0

vFkok  2M1 x – 2M2 (  – x) = 0

vFkok  x  = 

21

2

MM

M



G

P

Q

 mg

CM
1kg 2 kg

3m
x

x (l - x)

M
1 M

2C




