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cixÞvq Kgb ˆcGZ AbbÅ cÉGk²vîi 

 
 

cÉk²1  
 m2 = 0.1kg 

v
2i

 = 100ms1
 

m1 = 2kg 

v
1i = 0 

m2 m1 F2  
v2f = 90.17ms–1 

Vms1 m2 = 0, 1kg 
m1 = 2kg 

v
1f

  

msNGlÆi cƒGeÆ msNGlÆi mgq, t = 4s msNGlÆi ci 

F1 

 
wPGòi AvGjvGK wbGÁ²i cÉk²àwji Dîi `vI:  
  wkLbdj: 6 I 16  [iv. ˆev. 2016] 

K. 1 cvD´£vj ej ‰i msæv `vI|  1 
L. AwfKlÆ ‰K aiGbi gnvKlÆ eÅvLÅv Ki| 2 
M. DóxcK ˆ^GK cÉwZwKÌqv ej 'F1' wbYÆq Ki|  3 
N. DóxcGKi msNlÆwU wÕ©wZÕ©vcK bv AwÕ©wZÕ©vcK 

msNlÆ? MvwYwZK weGkÏlY KGi ˆZvgvi gZvgZ `vI| 4 
1 bs cÉGk²i Dîi 

K  ‰K cvD´£ fGii ˆKvGbv eÕ§i Ici ‰K dzU/ˆmGK´£2 
Z½iY m†wÓ¡ KiGZ ˆh ej cÉhyÚ nq ZvGK ‰K cvD´£vj ej ejv 
nq| 

L  ˆhGKvGbv `yBwU eÕ§i gaÅeZÆx AvKlÆY ejGK gnvKlÆ ej 
ejv nq| Avi c†w^ex ˆKvGbv eÕ§GK ˆh eGj AvKlÆY KGi ZvGK 
AwfKlÆ ej eGj| c†w^exI ‰KwU eÕ§| myZivs c†w^ex ˆKvGbv 
eÕ§GK ˆh eGj AvKlÆY KGi ˆmwUI gnvKlÆ| ZvB ejv hvq, 
AwfKlÆ ej ‰K aiGYi gnvKlÆ| 

M  ˆ`Iqv AvGQ, 
msNGlÆi mgq, t = 4 s  

cÉwZwKÌqv ej F1, m2 ‰i Ici wKÌqv KGi| 
myZivs, m2 ‰i fiGeGMi cwieZÆGbi nviB nGe F1  

gGb Kwi, m2 ‰i Avw`GeGMi w`K abvñK| 

 F1 = 
m2v2f  m2v2i

t  

 = 
0.1 × (90.17)  0.1 × 100

4   N 

 =  4.75425 N (Ans.) 

‰LvGb, () wPn× wbG Æ̀k KGi ˆh, cÉwZwKÌqv ej wKÌqv eGji 
wecixZ w`GK wKÌqv KGi| 

N  gGb Kwi, m2 ‰i Avw`GeGMi w`K abvñK| 
fiGeGMi msiÞY mƒòvbymvGi, 
m1v1i + m2v2i = m1v1f + m2v2f  
ev, 2 × 0 + 0.1 × 100 = 2 × v1f + 0.1 × (90.17) 

ev, 0 + 10 = 2 × v1f  9.017 

 v1f = 
10 + 9.017

2  = 9.5085 ms1  

eÕ§«¼Gqi msNGlÆi AvGMi MwZkwÚi mgwÓ¡,  

Ek1 = 
1
2 m1v1i

2 + 
1
2 m2v2i

2  

 = 
1
2 × 2 × (0)2 + 

1
2 × 0.1 × (100)2  

 = 500 J 
eÕ§«¼Gqi msNGlÆi cGii MwZkwÚi mgwÓ¡,  

Ek2 = 
1
2 m1v1f

2 + 
1
2 m2v2f

2  

 = 
1
2 × 2 × (9.5085)2 + 

1
2 × 0.1 × (90.17)2  

 = 496.94 J 

jÞÅ Kwi, Ek1  Ek2 A^Ævr msNGlÆi AvGMi ‰es cGii 
MwZkwÚ mgvb bq| 

myZivs DóxcGKi msNlÆwU wÕ©wZÕ©vcK bq| msNlÆwU 
AwÕ©wZÕ©vcK| 

cÉk²2  100 m eÅvmvGaÆi ‰KwU euvGK 30 kmh1 ˆeGM euvK 
wbGZ wMGq evm ivÕ¦v ˆ^GK wQUGK LvG` cGo hvq|  

  

0.4m 
8m 

  
  wkLbdj: 10 [P. ˆev. 2016] 

K. ˆgŒwjK ej Kx?  1 
L. RoZvi övgGKi mvG^ PKÌMwZi eÅvmvGaÆi mÁ·KÆ 

eÅvLÅv Ki| 2 
M. DóxcGK DwÍÏwLZ ivÕ¦vq eÅvswKs ˆKvY wbYÆq Ki|  3 
N. DóxcGKi AvGjvGK evmwU LvG` cGo hvIqvi KviY 

MvwYwZKfvGe weGkÏlY Ki| 4 
2 bs cÉGk²i Dîi 

K  ˆgŒwjK ej nGœQ ‰gb ‰gb ‰KwU ej hv msÕ·kÆ eÅZxZ 
ciÕ·Gii wg^wÕKÌqvq ‰KwU eÕ§ Aci ‰KwU eÕ§i Ici 
cÉGqvM KGi| 

L  ‰KwU eÕ§i mgMÉ fiGK hw` ‰gb ‰KwU we±`yGZ cyéxf„Z 
KÍ̧bv Kiv hvq, ˆhb ‰KwU wbw`ÆÓ¡ AGÞi mvGcGÞ eÕ§wUi 
NƒYÆb RoZv ev RoZvi övgGKi ˆKvGbv cwieZÆb bv nq, ZLb 
H AÞ nGZ DÚ we±`yi `ƒiZ½GK PKÌMwZi eÅvmvaÆ eGj| M 
fGii ‰KwU eÕ§i wbw`ÆÓ¡ AGÞi mvGcGÞ PKÌMwZi eÅvmvaÆ K 
nGj NƒYÆb RoZv ev RoZvi övgK- 

I = MK2 

gƒj eBGqi AwZwiÚ Ask  
PZz Æ̂ AaÅvq 



2 cvGéix m†Rbkxj c`v^Æweævb cÉ^g cò  ‰Kv`k-«¼v`k ˆkÉwY 

‰wUB NƒYÆb RoZv ev RoZvi övgGKi ˆKvGbv wbw Æ̀Ó¡ AGÞi 
mvG^ mvGcGÞ PKÌMwZi eÅvmvGaÆi mÁ·KÆ| 

M  3(M) bs m†Rbkxj cÉGk²vîGii Abyi…c| Dîi: 2.86| 

N  ‘M’ nGZ, DÚ ivÕ¦vi eÅvswKs ˆKvY,  = 2.86 

eÅvmvaÆ, r = 100 m 

ˆeM, v = ? 

Avgiv Rvwb, tan = 
v2

rg 

ev, v2 = rg tan = 100 m  9.8 ms–2  tan2.86 

= 49 

 v = 7 ms–1 

DÚ ivÕ¦vi eÅvswKs ˆKvY Abyhvqx mGeÆvœP 7 ms–1 ˆeGM H ivÕ¦vq 
Mvox PvjvGbv hvGe| wK §̄ PvjK 30 kmh–1 = 8.33 ms–1 (>7 

ms–1) ˆeGM Mvwo PvjvGbvq evmwU LvG` cGo hvq| 

cÉk²3  1m cÉGÕ©i ‰KwU ivÕ¦vi evwnGii wKbviv wfZGii 

wKbviv nGZ DuPz| 200m eÅvmvGaÆi e†îvKvi ˆgvo ˆbIqvi mgq 
‰KRb Mvwo PvjK ivÕ¦vi cvGk mZKÆxKiY mvBbGevWÆ 60 

kmh1 ˆjLv ˆ`Lj| ‰B mgq MvwowUi ˆeM wQj 50 kmh1| 
  wkLbdj: 10  [wm. ˆev. 2016] 

K. KgÆ`ÞZv KvGK eGj? 1 
L. e†wÓ¡i ˆduvUv ˆMvjvKvi AvKvi aviY KGi ˆKb? 2 
M. eÅvswKs ˆKvY wbYÆq Ki| 3 
N. DóxcGK DGÍÏwLZ ˆeGM Mvox PvjvGj, PvjK 

wbivcG` ˆgvo wbGZ cviGe wK? MvwYwZK weGkÏlYmn 
ˆZvgvi DîGii mcGÞ hywÚ `vI|  4 

3 bs cÉGk²i Dîi 

K  ˆKvGbv h¯¨ KZ‡ÆK K‡ZKvR ‰es H mgq mieivnK‡Z kwÚi 
AbycvZGK H hG¯¨i KgÆ`ÞZv eGj| 

L  ˆhGKvGbv ZiGji ˆMvjvKvi AeÕ©vq c†GÓ¤i ˆÞòdj 
meÆwbÁ² nq| Avi c†GÓ¤i ˆÞòdj meÆwb‚ nIqvi A^Æ nGjv 
c†Ó¤kwÚ meÆwb‚| c†Ó¤ kwÚ meÆwbÁ² nGj ˆmUv ˆewk wÕ©wZkxj 
^vKGe| ‰RbÅ e†wÓ¡i ˆduvUv ˆMvjvKvi AvKvi aviY KGi| 

M  ˆ`Iqv AvGQ, eÅvmvaÆ, r = 200 m 

 ˆeM, v = 60 kmh1 

 = 
60  1000

3600  ms1 = 
50
3  ms1  

eÅvwKs ˆKvY,  = ? 

Avgiv Rvwb, tan = 
v2

rg = 
(50/3)2

200  9.8
 = 0.1417 

   = 8.06 (Ans.) 

N  ˆ`Iqv AvGQ, DóxcGKi eÅwÚwUi ˆeM 50 kmh1 ev 
13.88 ms1 ‰B ˆeGM Mvwo PvjvGj 200 m eÅvmvGaÆ e†îvKvi 
ˆgvo ˆbIqvi RbÅ eÅvswKs ˆKvY cÉGqvRb  

 = tan1 (13.88)2

200  9.8
 ev 5.6 

M nGZ cvB DÚ ivÕ¦vi eÅvswKs ˆKvY 8.06 

5.6 < 8.06 

A^Ævr 50 km/h ˆeGM ˆgvo wbGj ˆKvGbv `yNÆUbv NUvi mÁ¿vebv 
ˆbB| 

 50 km/h ˆeGM Mvwo wbivcG` ˆgvo wbGZ cviGe| 

cÉk²4  8 kg fGii ‰KwU eÕ§GK 0.2m jÁ¼v `wo w`Gq 

‰KwU wbw`ÆÓ¡ AGÞi Pvwi`wGK 2 rads1 ˆeGM Nyivb nGœQ| 
 wkLbdj: 11 I 12  [h. ˆev. 2016] 

K. fiGeGMi msiÞY mƒò wjL|  1 
L. ivÕ¦vi euvGKi wfZGii cÉv ¦̄ ˆ^GK evBGii cÉv ¦̄ DuPz nq 

ˆKb? 2 
M. NƒYÆvqgvb eÕ§wUi ˆKŒwYK fiGeM ˆei Ki| 3 
N. eÕ§wUi fi AGaÆK nGj UGKÆi Kxi…c cwieZÆb nGe? 

MvwYwZK weGkÏlGYi gvaÅGg eÅvLÅv Ki| 4 
4 bs cÉGk²i Dîi 

K  ‰KvwaK eÕ§i gGaÅ wKÌqv cÉwZwKÌqv wf®² AbÅ ej KvR bv 
KiGj Avjv`vfvGe cÉwZwU eÕ§i fiGeGMi cwieZÆb nGjI ˆgvU 
fiGeGMi ˆKvGbv cwieZÆb nq bv| 

L  eKÌcG^ ˆgvUi Mvwo Pjvi mgq cÉGqvRbxq ˆK± ỀgyLx ej 
m†wÓ¡i RbÅ ‰G`iGKI ˆnjvGbv cÉGqvRb nq| ZvB ˆgvGoi ivÕ¦v 
wfZGii cvk¼Æ AGcÞv evBGii cvk¼ÆGK cÉGqvRbgGZv DPz KGi ŠZwi 
Kiv nq, hvGZ ˆgvUi Mvwo ˆgvo ˆNvivi mgq ˆKG± Ềi w`GK ˆnGj 
cGo ‰es cÉGqvRb gZ ˆK± ỀgyLx ej m†wÓ¡ KiGZ cvGi| ‰ 
eÅeÕ©vGK ivÕ¦vi eÅvswKs eGj| 

M   
Avgiv Rvwb, 
L = mw2r 

 = 8  22  0.2 
 = 64 kgm2s1 

‰LvGb, 
eÕ§i fi, m = 8 kg 

eÅvmvaÆ, r = 0.2 m 

ˆKŒwYK ˆeM, w = 2 rads1 

ˆKŒwYK fiGeM, L = ? 

N  DóxcK AbymvGi, eÕ§i cÉv^wgK fi, m1 = 8 kg 

 eÕ§i cwiewZÆZ fi, m2 = 
8
2 = 4 kg 

NƒYÆb AÞ ˆ^GK eÕ§i `ƒiZ½, r = 0.2 m 

awi, ˆKŒwYK Z½iY =   

cÉv^wgK UKÆ, 1 = I1 = m1r
2 = 8  (0.2)2 = 0.32 Nm 

cwiewZÆZ UKÆ, 2 = I2 = m2r
2 = 4  (0.2)2 = 0.16 

Nm 

ev, 
2

1
 = 

1
2 

 2 = 
1
2  1 

AZ‰e, eÕ§wUi fi AGaÆK Kiv nGj UKÆ AGaÆK nGq hvGe| 
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cÉk²5  DcGii w`GK DVGZ ^vKv ‰KwU wjdU ‰i Qv` ˆ^GK 

wÕ·És wbwÚ ‰i gvaÅGg 4 kg fGii ‰KwU eÕ§ ˆSvjvGbv AvGQ| 

wjdUwU 0.3 ms2 Z½iGY MwZkxj| A 3 I 4 AaÅvGqi mg®¼Gq 

K. eGji AwfKlÆxq ‰KK KvGK eGj? 1 

L. ‰KB DœPZv nGZ evwji Dci coGj kÚ ˆgGSi 

Zzjbvq Kg eÅ^v jvGM ˆKb? eÅvLÅv KGiv| 2 

M. wÕ·És ‰ ˆSvjvGbv eÕ§wUi IRGbi cvV KZ AvmGe? 3 

N. wjdU ‰i ˆgGS ˆ^GK eÕ§wUi DœPZv 2m nGj, 

wÕ·ÉswU ˆKvbfvGe wQuGo ˆMGj ˆgGSGZ coGZ 

cÉGqvRbxq mgq wbYÆq Kiv hvGe Kx? MvwYwZK eÅvLÅv 

`vI| 4 
5 bs cÉGk²i Dîi 

K  ‰KK fiwewkÓ¡ ˆKvGbv eÕ§GK c†w^ex Zvi ˆKG±`Êi w`GK 

ˆh eGj AvKlÆY KGi ZvGKB eGji AwfKlÆxq ‰KK eGj| A 

L  ‰KB DœPZv ˆ^GK evwji Dci coGj kÚ ˆgGSi Zzjbvq 

Kg AvNvZ jvGM| 

KviY evwj ev ˆgGSGZ covi ci KZUzKz AvNvZ jvMGe Zv 

wbfÆi KGi cÉwZwKÌqv eGji Dci| cÉwZwKÌqv ej ˆewk nGj 

AvNvZ ˆewk jvMGe, cÉwZwKÌqv ej Kg nGj AvNvZ Kg 

jvMGe| ‰Lb aiv hvK, ‰KRb eÅwÚ v ˆeGM ˆgGS ev evwji 

Dci cGo| dGj Zvi fiGeM nq mv| ‰ici ˆgGS/evwji 

mvG^ wKÌqv cÉwZwKÌqvi ci Zvi ˆeM nq 0| dGj fiGeGMi 

cwieZÆb mv  0 = mv eGji NvZ = Ft ˆhGnZz ˆgGS ev evwj 

DfqGÞGòB fiGeGMi cwieZÆb mgvb, ZvB Ft = aË‚eK| myZivs 

F  
1
t  A^Ævr, wKÌqv cÉwZwKÌqvi RbÅ cÉGqvRbxq ej ˆh ˆÞGò 

ˆewk ˆm ˆÞGò Kg cÉwZwKÌqv ej Abyf„Z nGe| ˆhGnZz evwji 

Dci coGj evwj wKQyUv mGi hvq ‰es eÅwÚ evwji wfZi 

wKQyUv XzGK hvq, ZvB ‰GÞGò ˆgGS AGcÞv ˆewk mgq wKÌqv 

cÉwZwKÌqvi KvGR eÅq nq ‰es ‰i dGj ‰KB DœPZv nGZ 

coGjI kÚ ˆgGS AGcÞv evwjGZ Kg AvNvZ Abyf„Z nq| A 

M  wÕ·És wbwÚGZ ˆSvjvGbv eÕ§wUi IRGbi cvV R nGj, A 

 R  mg = ma 

ev, R = mg + ma 

  = m(g + a) 

  = 4  (9.8  0.3) 
  = 40.4 N (Ans.) 

‰LvGb, 

eÕ§wUi fi, m = 4 kg 

wjdGUi Z½iY, a = 0.3 ms2 

AwfKlÆR Z½iY, g = 9.8 ms2 

N  wÕ·ÉswU wQuGo hvIqvi cƒeÆgynƒGZÆ wjdGUi ˆgGSi mvGcGÞ 

eÕ§wU wÕ©i AeÕ©vq wQj, dGj, v0 = 0 ms1 

wjdGUi Ea»ÆgyLx Z½iY, a = 0.3 ms2 nGj wjdwUi mvGcGÞ 

eÕ§wUi wbGPi w`GK AvGcwÞK Z½iY, a nGj, 
 a = g + 1 

  = 9.8 + 0.3 

  = 10.1 ms2 

‰LvGb, 

AwfKlÆR Z½iY, g = 9.8 ms2 

wjdGUi Z½iY, a = 0.3 ms2 

‰Lb, wjdGUi ˆgGS nGZ eÕ§wUi DœPZv, h I eÕ§wUi ˆgGSGZ 

coGZ, t mgq jvMGj,  

 h = v0t + 
1
2 at2 

 2 = 0  t + 
1
2  10.1  t2 

 t2 = 
4

10.1 

‰LvGb, 

Avw`GeM, v0 = 0 ms2
 

eÕ§wUi AvGcwÞK Z½iY, 
a = 10.1 ms2

 

DœPZv, h = 2m 

 t = 
4

10.1 

  = 0.629 sec. 
A^Ævr, eÕ§wUi ˆgGSGZ ciGZ 0.629s mgq jvGM| 

AZ‰e, wÕ·ÉswU wQuGo ˆMGj 4 kg fGii eÕ§wUi wjdGU ˆgGSGZ 

covi mgq ˆei Kiv hvGe ‰es Zv nj 0.629s| A 

cÉk²6  
 N 

B 

A 

S 

W E 

 
A I B `yBRb eÅwÚ ˆKvb ‰KwU KzGo NiGK cƒeÆ w`GK Õ©vbv¯¦i 

Kivi RbÅ wPò ˆgvZvGeK iwk w`Gq UvbGQ| A KZÆ†K cÉhyÚ ej 

120N hv xy ZGj wKÌqviZ ‰es ‰wU cƒeÆ w`GKi mvG^ 315 

ˆKvGY wKÌqv KiGQ| B KZÆ†K cÉhyÚ ej ˆfÙiwU 


F = 7
^
i  6

^
j + 

4
^
k ‰es ‰wU 35 ˆKvGY wKÌqv KiGQ| Ni I ZGji gaÅKvi 

NlÆY ej 150N|   2 I 4 AaÅvGqi mg®¼Gq 

K. ˆfÙi wWdvGiw´Öqvj AcvGiUi KvGK eGj? 1 

L. `ywU ˆfÙGii jwº¬i mGeÆvœP gvb ˆfÙi«¼Gqi gvGbi 

ˆhvMdj AGcÞv eo nGZ cvGi bv eÅvLÅv KGiv| 2 

M. B ‰i ej ˆfÙiwUi mgGKvGY ‰es xy ZGji mgv¯¦ivj 

‰KwU ‰KK ˆfÙi wbYÆq KGiv| 3 

N. A I B ‰i UvGbi KviGY KzGo NiwU MwZkxj nGe wKbv 

hvPvB KGiv| 4 

6 bs cÉGk²i Dîi 

K  Del ev Nabla ˆK ˆfÙi wWdvGiw´Öqvj AcvGiUi ejv nq| 

‰GK 


 = 
^
i 


x

 + 
^
j 


y

 + 
^
k 


z

 «¼viv cÉKvk Kiv nq|  A 

L  


A I 


B ỳBwU ˆfÙi nGj, ‰G`i jwº¬, 

| 


R | = R = A2 + B2 + 2AB cos  ˆhLvGb ˆfÙi«¼Gqi 

gaÅeZxÆ ˆKvY| 

jwº¬ R ‰i gvb mGeÆvœP nGe hw` cos  ‰i gvb mGeÆvœP nq|  

Avgiv Rvwb, cos  ‰i mGeÆvœP gvb 1 

 Rmax = A2 + B2 + 2AB.1  

  = (A + B)2  

  Rmax = A + B 



4 cvGéix m†Rbkxj c`v^Æweævb cÉ^g cò  ‰Kv`k-«¼v`k ˆkÉwY 

‰Lb, ˆhGnZz cos  ‰i gvb 1 ‰i ˆ^GK ˆewk nIqv mÁ¿e bq| 

ZvB R ‰i mGeÆvœP gvbI (A + B) ‰i ˆPGq ˆewk nIqv mÁ¿e 

bq| A 

M  B ‰i ej, 


F ˆfÙiwUi mgGKvGY ˆKvGbv ˆfÙi 


V nGj ‰wU 
xy ZGji mgv ¦̄ivj eGj ‰wUi ˆKvGbv z-AGÞi w`GK Dcvsk 
^vKGe bv| 

awi, ˆfÙiwU 


V = x
^
i + y

^
j 

ˆhGnZz, 


V I 


F mgGKvGY AvGQ, 

  


F  


V = 0 

 ev, (7
^
i  6

^
j + 4

^
k)  (x

^
i + y

^
j) = 0 

 ev, 7x  6y = 0 

  y = 
7
6 x 

 


V ˆfÙGii w`GK ‰KK ˆfÙi = 



V

| 


V |
 

 = 
x

^
i + y

^
j

x2 + y2 

 = 

x
^
i + 

7
6 x

^
j

x2 + ( )7
6x

2
 

 = 

x( )^
i + 

7
6 

^
j

x 1 + 
49
36

 

 = 

^
i + 

7
6 

^
j

85
6

 

 = 
6

^
i + 7

^
j

85
 (Ans.) A 

N  
 

E 

FA 

45 

 
A KZÆ†K cÉhyÚ FA ejwU cƒeÆ w`GKi mvG^ Nwoi KuvUvi 
DGÎŸvw`GK 315 A^Ævr, Nwoi KuvUvi w`GK (360-315) = 45 
ˆKvY Drc®² KGi| 
‰wU xy ZGj KvR KGi eGj, 

 


FA = 120cos(45)
^
i + 120 sin(45)

^
j 

  = 
120

2
 
^
i  

120

2
 
^
j 

Avevi, B ‰i cÉhyÚ ej, 


FB = 7
^
i  6

^
j + 4

^
k 

xy ZGj wKÌqviZ 


FB eGji Dcvsk, 

 


FBxy = 7
^
i  6

^
j 

xy ZGj NGii Ici eGji jwº¬ 


F nGj, 

 


F = 


FA + 


FB 

  = 
120

2
 
^
i  

120

2
 
^
j + 7

^
i  6

^
j 

  = 




120

2
 + 7

^
i  





120

2
 + 6

^
j N 

 | 


F | = 




120

2
 + 7

2 

+ 




120

2
 + 6

2

 

  = 129.2 N 

Z AÞ eivei abvñK w`GK NGii Ici wKÌqviZ ej nj NGii 

IRb ej I 


FB ‰i Z-AÞ eivei DcvsGki ˆhvMdGji 
mgvb| 

 NlÆY ej, Fs = s(W  4) 

 = sR( )1  
4
W  

ˆhGnZz, Õ¼vfvweK AeÕ©vq NlÆY ej, sR = 150N 

 Fs = 150 ( )1  
4
W  

NiwU MwZkxj nGZ nGj, 
  F > Fs 

 ev, 129.2 > 150( )1  
4
W  

 ev, ( )1  
4
W  < 

129.2
150  

 ev, 1  
4
W < 0.86 

 ev, 
4
W > 0.14 

 ev, 
W
4  < 7.2 

 ev, W < 28.8 

 ev, mg < 28.8 

 ev, m < 
28.8
9.8  

  m < 2.94 

A^Ævr, NiwU MwZkxj nGZ nGj NGii fi 2.94 kg AGcÞv Kg 
nGZ nGe, hv AmÁ¿e| 

dGj, NiwU MwZkxj nGe bv| A 

cÉk²7  A I B `ywU Mvwo ‰KBÕ©vb nGZ hvòv ÷i‚ Kij| A 

Mvwo 72kmh–1 mgGeGM ‰es B Mvwo wÕ©i AeÕ©vb nGZ 4ms–2 

mgZ½iGY hvòv ÷i‚ KGi PjwZ cG^ Zviv 200m mvgGb 160m 

eÅvmvaÆ ‰es 30 eÅvswKs ˆKvY wewkÓ¡ euÆvGKi mÁÃyLxb nj|  

 3 I 4 AaÅvGqi mg®¼Gq 
K. ˆK±`ÊgyLx ej KvGK eGj? 1 
L. NƒYÆbiZ ˆKvb eÕ§i PKÌMwZi eÅvmvaÆ 0.2m ‰i A^Æ 

eÅvLÅv Ki|  2 
M. KLb 'A' MvwowUGK 'B' MvwowU AwZKÌg KiGe? 3 
N. hw` MvwoàGjvi MwZi aiGbi cwieZÆb bv nq ZvnGj 

ˆKvb MvwowU `yNÆUbvi wkKvi nGZ cvGi-MvwYwZK 
weGkÏlGYi gvaÅGg ˆZvgvi gZvgZ `vI|  4 
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7 bs cÉGk²i Dîi 

K  ˆKvb eÕ§GK e†îvKvi cG^ NyivGZ nGj H eÕ§i Dci ˆh 
ej cÉGqvM Kiv nq, ZvB nGœQ ˆK±`ÊgyLx ej|  

L  NƒYÆbiZ ˆKvb eÕ§i PKÌMwZi eÅvmvaÆ 0.2m ejGZ eySvq| 
H AÞ ˆ^GK 0.2m `ƒGi ‰KwU we±`yGZ eÕ§wUi mgMÉ fi 
cyéxf„Z AvGQ aGi RoZvi övgK wnmve KiGjB mgMÉ eÕ§wUi 
RoZvi övgK cvIqv hvGe|  

M  vA = 72 kmh–1 = 
72  100

3600   ms–1 = 20ms–1 

  
 S 
 uB = 0 
 aB = 4ms–2 

awi, s `ƒiGZ½ Zviv wgwjZ nGe| 
 A Mvwoi ˆÞGò, s = vA t 

  = 20 t 

 B Mvwoi ˆÞGò, s = 0  t + 
1
2   aB t2 

  = 
1
2   4  t2 

  = 2t2 

myZivs, 2t2 = 20t  t = 10 sec 

myZivs, 10 sec ci A MvwowUGK B Mvwo AwZKÌg KiGe|  

N  ‰LvGb, evGKi eÅvmvaÆ, r = 160m  

 eÅvwâs ˆKvY,  = 30 

 mGeÆvœP ˆeM, v =?  

Avgiv Rvwb, tan = 
v2

rg  

ev,  tan30 = 
v2

160m  9.8 ms–2  

ev, v = 160 m  9.8ms–2  tan30 

 = 30.08 ms–1 

 ˆhGnZz, 200 m mvgGb euvK ‰i AeÕ©vb 
200 m mvgGb A Mvwoi ˆeM = 20 ms–1  

‰es 200 m mvgGb B Mvwoi ˆeM vB nGj, vB
2 = 02 + 2  aB  200 

  vB = 2  4  200  
   = 40 ms–1 

ˆhGnZz vB > 30.08 ms1 

myZivs, B MvwowU `ƒNÆUbvi wkKvi nGZ cvGi|  

cÉk²8   

 

wÕ·És 

ˆÕ•j 

wjdU 

wÕ·És-‰ SzjvGbv eÕ§i fi 

2m 

3kg 

 
3 I 4 AaÅvGqi mg®¼Gq 

K. Õ·kÆ ˆKvGYi msæv `vI| 1 

L. BÕ·vZ ivevi AGcÞv ˆewk wÕ©wZÕ©vcK-eÅvLÅv Ki|2 
M. DóxcGKi wjdU 0.2ms–2 Z½iGY Ea»ÆgyLx nGj wÕ·És-‰ 

SzjvGbv eÕ§i IRb KZ nGe| 3 
N. wjdGU ‰KUv AvGcjGK 2m DœPZv nGZ ˆdjv nGjv 

hLb wjdUwU 0.1ms–1 mgGeGM wbGP bvgwQj| KZ 
mgGq cGi AvGcj wjdGUi ˆgGSGZ ˆcŒQvGe| 4 

8 bs cÉGk²i Dîi 

K  KwVb I ZiGji Õ·kÆ we±`y ˆ^GK eKÌ Zij ZGj AwâZ 
Õ·kÆK KwVb c`vG Æ̂i mvG^ ZiGji ˆfZGi ˆh ˆKvY Drc®² 
KGi ZvGK DÚ KwVb I ZiGji gaÅKvi Õ·kÆ ˆKvY eGj|  

L  BÕ·vZ ivevi AGcÞv ˆewk wÕ©wZÕ©vcK| KviY mgvb 
AvKvi I AvK‡wZi ‰KL´£ BÕ·vZ ‰es ‰K L´£ ivevGii Š`NÆÅ 
eivei ‰KB gvGbi ej cÉGqvM KiGj BÕ·vGZi Zzjbvq 
ivevGii Š`NÆÅ e†w«¬ ‰es Š`NÆÅ weK‡wZ AGbK ˆewk gvGbi nGe| 

ZvB wÕ©wZÕ©vcKZvi àYvsK, Y =  
F/A

/L
  = 

Š`NÆÅ cxob
Š`NÆÅ weK‡wZ  

mƒòvbymvGi, Dfq ˆÞGò Š`NÆÅ cxob mgvb ‰es ivevGii ˆÞGò 
Š`NÆÅ weK‡wZ ˆewk gvGbi nIqvq BÕ·vGZi Zzjbvq ivevGii 
Bqs-‰i àYvsK Kg| ‰KviGY ejv nq, BÕ·vZ ivevi AGcÞv 
ˆewk wÕ©wZÕ©vcK|  

M  ˆ`Iqv AvGQ,  wÕ·És-‰ SzjvGbv fi, m = 3kg 

  wjdGUi Ea»ÆgyLx Z½iY, a = 0. 2ms–2  

Rvbv AvGQ, c†w^ex c†GÓ¤ AwfKlÆR Z½iY, g = 9.8 ms–2 

ˆei KiGZ nGe, Z½wiZ AeÕ©vq wÕ·És wbwÚi cvV = SzjvGbv 
eÕ§i AvcvZ IRb, W =?  

Avgiv Rvwb,  
‰GÞGò eÕ§i KvhÆKi Z½iY, a = g + a 

 = 9.8ms–2 + 0.2 ms–2 

 = 10ms–2  

 wbGYÆq IRb, W = ma = m (g + a)  

 = 3kg  10 ms–2  
 = 30N (Ans.) 

N  wjdUwU mgGeGM PjGZ ^vKGj ‰GZ ˆhGKvGbv eÕ§i 
KvhÆKi Z½iY, a = g = 9.8ms–2  

myZivs AvGcjwU Õ¼vfvweK ˆhGKvGbv eÕ§i gGZvB wjdGUi 
ˆdÑvGi ˆbGg AvmGe| gGb Kwi, ‰GZ t cwigvY mgq jvGM| 
‰LvGb, Avw` DœPZv, h = 2m 

Avw` ˆeM, vo = 0ms–1  

Avgiv Rvwb, h = vo t + 
1
2 gt2  

ev, 2m = (0 ms–1) t + 
1
2  9.8 ms–2  t2  

ev, 4.9 ms–2  t2 = 2m  

ev, t2 = 
2m

4.9ms–2  = 0.408 sec2  

 t = 0.408 sec2  = 0.639 sec  

myZivs, 0.639 sec ci AvGcjwU wjdGUi ˆgGSGZ ˆcuŒQvGe|   



6 cvGéix m†Rbkxj c`v^Æweævb cÉ^g cò  ‰Kv`k-«¼v`k ˆkÉwY 

cÉk²9  15kg I 10 kg fGii `ywU eÕ§ ciÕ·i ˆ^GK 30 m 

`ƒiGZ½ AewÕ©Z| eÕ§ `ywU h^vKÌGg 5ms–1 I 2ms–1 ˆeGM ‰KB 

w`GK Pjgvb| ˆKvGbv ‰K mgq ‰G`i gGaÅ msNlÆ nq| 
3 I 4 AaÅvGqi mg®¼Gq 

K. KgÆ `ÞZv Kx? 1 

L. ˆK± ỀgyLx ej «¼viv K‡Z KvR kƒbÅ nq ˆKb eÅvLÅv Ki| 2 

M. KZÞY ci eÕ§ `ywUi gGaÅ msNlÆ nq? 3 

N. msNGlÆi ci eÕ§ `ywU h^vKÌGg 3ms–1 I 5ms–1  ˆeGM 

‰KB w`GK AMÉmi nGj msNlÆwU wÕ©wZÕ©vcK Kx-bv 

hvPvB Ki| 4 
9 bs cÉGk²i Dîi 

K  ˆKvGbv h¯̈ nGZ cÉvµ¦ jfÅ KvhÆKi kwÚ ‰es hG¯¨ cÉ`î 

ˆgvU kwÚi AbycvZGK hG¯¨i KgÆ`ÞZv eGj| 

L  ˆK±`ÊgyLx eGji cÉfvGe ˆKvGbv eÕ§i e†îvKvi cG^ NyiGZ 

^vGK| NƒYÆGbi mgq cÉwZwU gynƒGZÆ ˆK±`ÊgyLx eGji (

Fc) w`K 

‰es Þz`Ë miY (d

S) àGjvi w`K ciÕ·i jÁ¼v eivei nq| dGj 

cÉwZwU Þz`Ë gynƒGZÆ Þz`Ë miGYi `i‚Y ˆK±`ÊgyLx ej «¼viv 

K‡ZKvR, dW = 

Fc. d


S = Fc dS cos90 = 0, ZvB eÕ§wU mÁ·ƒYÆ 

‰Kevi NyGi AvmGjI ‰gbwK evievi NyiGZ ^vKGjI 

ˆK±`ÊgyLx ej «¼viv K‡ZKvR kƒbÅ|  

M  ˆ`Iqv AvGQ, 

msNGlÆi cƒGeÆ eÕ§«¼Gqi ˆeM h^vKÌGg u1 = 5ms–1, u2 = 2ms–1  

ZvnGj ‰G`i gaÅKvi AvGcwÞK ˆeM, v = u1  u2  

 = 5ms–1 2ms–1 

 = 3ms–1  

eÕ§«¼Gqi Avw` `ƒiZ½, d = 30m  

eÕ§«¼q Pjv ÷i‚ Kivi t mgq ci ‰G`i msNlÆ nGj, d = v.t  

 t =  
d

v
  = 

30m
3ms–1  = 10 sec (Ans.)  

N  DóxcK gGZ, eÕ§«¼Gqi fi, m1 = 15kg, m2 = 10kg  

msNGlÆi cƒGeÆ eÕ§«¼Gqi ˆeM h^vKÌGg, u1 = 5ms–1, u2 = 2ms–1 

cÉk² gGZ, msNGlÆi ci, eÕ§«¼Gqi ̂ eM h v̂KÌGg, v1 = 3ms–1, v2 = 5ms–1  

ZvnGj, msNGlÆi cƒGeÆ eÕ§«¼Gqi ˆgvU MwZkwÚ, ET = Ek1
 + Ek2 

= 
1
2 m1u1

2 + 
1
2 m2

  u2
2 

= 
1
2  15 kg  (5ms–1)2 + 

1
2   10kg  (2ms–1)2 = 207.5J  

‰es msNGlÆi ci eÕ§«¼Gqi ˆgvU MwZkwÚ ET
 = Ek1 + Ek2  

= 
1
2 m1v1

2 + 
1
2 m2v2

2 = 
1
2  15kg  (3ms–1)2 + 

1
2  10kg  (5ms–1)2   

= 192.5J 

ˆhGnZz  207.5 J  192.5J 

A^Ævr, msNGlÆi cƒGeÆ eÕ§«¼Gqi ˆgvU MwZkwÚ = msNGlÆi ci 

eÕ§«¼Gqi ˆgvU MwZkwÚ  

myZivs msNlÆwU wÕ©wZÕ©vcK bq| 

cÉk²10 ivKv ‰KwU ˆQvU jvwVi gv^vq 1m Š`GNÆÅi ‰KwU 
myZvi ‰KcÉv¯¦ ˆeGa Aci cÉvG¯¦ 100 gm fGii eÕ§ mshyÚ KGi 
50 m/s ˆeGM AbyfwgKfvGe f„wg nGZ 2.5 m DœPZvq NyivGZ 
^vGK| nVvr myZv wQGo wMGq ˆmLvb ˆ^GK 40 m `ƒGi `vwoGq 
^vKv ‰K evjGKi w`GK QzGU ˆMj| 

3 I 4 AaÅvGqi mg®¼Gq 
K. KvR kwÚ Dccv`ÅwU wee†Z Ki| 1 
L. jb ˆivjviGK ˆVjv AGcÞv Uvbv mnR ˆKb?  2 
M. eÕ§wUi ˆK±`ÊgyLx ej ˆei Ki| 3 
N. myZv wQGo hvIqvq DóxcGKi eÕ§ «¼viv evjKwU 

AvNvZcÉvµ¦ nGe wKbv hvPvB Ki| 4 
10 bs cÉGk²i Dîi 

K  ˆKvGbv eÕ§i Dci cÉhyÚ ej «¼viv K‡ZKvR eÕ§wUi 
MwZkwÚi cwieZÆGbi mgvb| 

L  W IRGbi ‰KwU jb ˆivjviGK ˆVjvi mgq nvGZi 
mvnvGhÅ nvZGj F ej cÉGqvM Kiv nq| F ej, Fx I Fy ‰ ỳwU 
jÁ¼ DcvsGk h^vKÌGg Abyf„wgK I Lvov wbGPi w`GK wefvwRZ 
nGe| Fx ejwU f„wgi mgv¯¦ivGj mvgGbi w`GK wKÌqv KGi 
ˆivjviwUGK mvgGbi w`GK ‰wMGq ˆbGe| wK¯§ Fy ejwU Lvov 
wbGPi w`GK wKÌqv Kivq ˆivjviwUi AvcvZ IRb nGe (W + 

Fy)| ‰GZ IRb wKQzUv ˆeGo hvq dGj ˆivjviwUi Ici NlÆY 
ejI e†w«¬ cvq| KvGRB ‰wU Pjvi cG^ ˆewk evavcÉvµ¦ nq| 
wK¯§ Uvbvi mgq Fy ejwU Lvov IcGii w`GK wKÌqv KGi| dGj 
ˆivjviwUi AvcvZ IRb nq (W  Fy)| ‰GZ ˆivjviwU wKQzUv 
nvÍ•v nq dGj NlÆÆY ejI Kg nq| dGi mvgGbi w`GK 
wKÌqviZ Fx ejwU mnGR ˆivjviwUGK mvgGb ‰wMGq wbGZ 
cvGi| myZivs ejv PGj jb ˆivjvi ˆVjvi ˆPGq Uvbv mnR| 

M  ‰LvGb, 
 eÕ§i fi, m = 100 gm = 0.1 kg 

 e†îvKvi cG^i eÅvmvaÆ, r = 1m 

 ŠiwLK `Ë‚wZ, v = 50 ms1 

ˆei KiGZ nGe, ˆK±`ÊgyLx ej, F = ? 

Avgiv Rvwb, F = 
mv2

r   

 = 
0.1 kg × (50 ms1)2

1m   

 = 250 N (Ans.) 

N  eÕ§wUi Avw` DœPZv, h = 2.5 m 

myZv wQGo hvIqvi ci, eÕ§wU Abyf„wgKfvGe wbwÞµ¦ ‰KwU 
cÉvGmi bÅvq AvPiY KGi| ‰ cÉvGmi ˆÞGò,  
 wbGÞcY ˆeM, v0 = 50 ms1 

 wbGÞcY ˆKvY, 0 = 0 

t mgq cGi eÕ§wU f„wgGZ ˆbGg AvmGj, 

 h = v0sin0t + 
1
2 gt2 

 ev, 2.5 = 50sin0t + 
1
2 × 9.8 × t2 

 ev, t = 
2.5
4.9  = 0.714 sec 
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DÚ mgGq eÕ§wU KZ‡ÆK AwZKÌv¯¦ Abyf„wgK `ƒiZ½, 
 x = v0cos0 × t 
 = 50 ms1 × cos0 × 0.714 sec 
 = 35.7 m < 40 m 

myZivs myZiv wQGo hvIqvq DóxcGKi eÕ§ «¼viv evjKwU AvNvZ 
cÉvµ¦ nGe bv| 

cÉk²11  cveÆZÅ ivOvgvwUGZ cvnvGoi avi ˆNuGl ‰KwU ivÕ¦v 
PGj wMGqGQ| ivÕ¦vwUi ‰KwU ˆgvGo ‰KcÉv¯¦ Aci cÉv¯¦ 
AGcÞv 1m DuPz ‰es ivÕ¦vwUi cÉkÕ¦Zv 10m. ivÕ¦vwU ‰gbfvGe 
ˆgvo wbGqGQ ˆhb ‰i e†îvKvi MwZcG^i eÅvmvaÆ 50m. 

B2 I 4 AaÅvGqi mg®¼Gq  
K. Zwor ej KvGK eGj? 1 
L. ˆK±`ÊgyLx I ˆK±`ÊwegyLx ej Amgvb nGj Kx NGU? 2 
M. ivÕ¦vwU w`Gq AwZKÌgKvGj ‰KwU hvb ˆh avØv Abyfe 

KiGe Zv ˆfÙi AvKvGi cÉKvk KGiv| 3 
N. H ivÕ¦vwU w`Gq 2000kg fGii ‰KwU jwi 20km.hr–1  

ˆeGM ˆgvo wbGZ cviGe wKbv-MvwYwZK weGkÏlY 
KGiv|  4 

11 bs cÉGk²i Dîi 

K  `ywU Zwor PvRÆ ciÕ·Gii Ici ˆh ej cÉGqvM KGi ZvGK 
Zwor ej eGj| 

L  ˆK±`ÊwegyLx eGji cÉfve bvKP Kivi RbÅ ˆK±`ÊgyLx eGji 
ˆhvMvb w`GZ nq| ‰ ej ỳwU ˆhGKvGbv gznƒGZÆ Amgvb gvGbi 
nGj eÕ§wU e†îcG^ Avi NyiGZ cviGe bv| ˆK±`ÊwegyLx ej > 
ˆK±`ÊgyLx ej nGj, eÕ§wU ˆK±`Ê nGZ evBGii w`GK wQUGK 
coGe| Avi, ˆK±`ÊgyLx ej > ˆK±`ÊwegyLx ej nGj, eÕ§wU 
ˆKG± Ềi w`GK wQUGK coGe|  

M  H ivÕ¦vwU w`Gq AwZKÌgbKvGj ‰KwU hvb ˆh avØv Abyfe 
KiGe Zv nGjv ˆK±`ÊwegyLx ej, hv ivÕ¦vGK Õ·kÆ KGi cÉÕ© 
eivei ivÕ¦vi e†îvKvi MwZcG^i ˆK±`Ê nGZ evwnGii w`GK 
wKÌqv KiGe| 

ˆKŒwYK DœPZv,  = tan–1 
1m
10m = 5.7  

‰LvGb, r = 50m = e†îvKvi cG^i eÅvmvaÆ, m nGjv hvGbi fi 
‰es v nGjv hvGbi MwZGeM  
Abyf„wgK w`K eivei 

^
i  ‰es DÍÏÁ¼ IcGii w`GK 

^
j weGePbv 

KiGj ‰es ˆK±`ÊgyLx eGji gvb F nGj, 

 


F  = F (cos
^
i + sin

^
j ) 

  =  
mv2

r   (cos5.7
^
i  + sin 5.7

^
j ) 

  = 
mv2

50   (0.995
^
i  + 0.1

^
j ) (Ans.) 

N  fvix jwiwUi fi, m = 2000kg 

AwfKlÆR Z½iY, g = 9.8ms–2 

ivÕ¦vi AvbwZ,  = 5.7  

ivÕ¦vwU KvZ nGq ^vKvq jwiwU ‰i IRGbi KviGY mGeÆvœP ˆh 
gvGbi ˆK±`ÊgyLx ej cvGe, Zvi gvb  

 = mgsin  

 = 2000kg  9.8ms–2  sin5.7 = 1947N 

v = 20 km.hr–1 = 
20  103km

 3600s   = 5.56m.s–1 ˆeGM  

r = 50m eÅvmvGaÆi e†îcG^i ivÕ¦vq PjGj cÉvµ¦ ˆK±`ÊwegyLx ej,  

F = 
mv2

r   = 
2000 kg  (5.56m.s–1)2

50m   = 1234N 

ˆhGnZz 1234N < 1947N 

myZivs H ivÕ¦vwU w`Gq 2000kg fGii ‰KwU jwi 20km.hr–1 

ˆeGM ˆgvo wbGZ cviGe| ‰GÞGò ˆK±`ÊwegyLx eGji `i‚Y 
jwiwU ‰KcvGk DGÎŸ hvevi mÁ¿vebv ^vKGe bv|  

cÉk²12  50kg fGii ‰K eÅwÚ 1950kg fGii ‰KwU Mvwo 

wÕ©iveÕ©v ˆ^GK cÉ^g 10s mgZ½iGY ‰es cGii 10min 

mgGeGM PvwjGq ˆeËK ˆPGc 1s ‰i gGaÅ MvwowU ^vgvj| hvòv 
÷i‚i 2 ˆm. ci Mvwoi ˆeM 4ms–1 wQj|   

A3 I 4 AaÅvGqi mg®¼Gq 

K. AeÕ©vb ˆfÙi KvGK eGj? 1 
L. eKÌcG^ ivÕ¦vi ‰K cvk¼Æ DuPz Kiv nq ˆKb? 2 
M. DóxcKwU AbymvGi 1g 10s ci ˆeM KZ nGe? 3 
N. MvwowU 1s-‰ ^vgvGZ nGj 40000N ej hG^Ó¡ wKbv 

MvwYZKfvGe weGkÏlY KGiv|  4 
12 bs cÉGk²i Dîi 

K  cÉmã KvVvGgvi gƒjwe±`yi mvGcGÞ ˆh ˆfÙi w`Gq ˆKvGbv 
we±`yi AeÕ©vb wbG Æ̀k Kiv nq ZvGK AeÕ©vb ˆfÙi eGj|  

L  eKÌcG^i ivÕ¦vi ‰K cvk¼Æ DuPz Kiv nq| KviY ‰GZ Mvwoi 
PvKv I ivÕ¦vi gaÅeZÆx NlÆY ej e†w«¬ cvq, hv cÉGqvRbxq 
ˆK±`ÊgyLx eGji ˆhvMvb ˆ`q| dGj Mvwo DGÎŸ cGo hvq bv| 
ZvB cÉGqvRbxq ˆK±`ÊgyLx ej mieivGni RbÅ eKÌcG^i ivÕ¦vi 
‰K cvk¼Æ DuPz Kiv nq|   

M  wÕ©i AeÕ©vb ˆ^GK hvòv ÷i‚i ci ˆh Z½iGY PGj MvwowU 
2s ‰ 4ms–1  ˆeM ARÆb KGi ˆmB Z½iGY cÉ^g 10s PGj| 
gGb Kwi, ‰B Z½iY = a  

ˆ`Iqv AvGQ, Avw`GeM, vo = 0 ms–1  

 ˆklGeM, v1 = 4ms-1 

     mgq, t1 = 2s 

Avgiv Rvwb, v1 = vo + at1  

ev, 4ms–1 = 0 + a  2s  

ev, a = 
4ms–1

2s   

 a = 2 ms–2  

A^Ævr MvwowU cÉ^g 10 s mgGq 2ms–2 mgZ½iGY PGj| 
‰Lb, t = 10s ci Mvwoi ˆeM v nGj, 
v  = vo + at 

 = 0 + 2ms–2  10s  
v = 20ms–1  

AZ‰e, 10s ci Mvwoi ˆeM nGe 20ms–1 (Ans.) 



8 cvGéix m†Rbkxj c`v^Æweævb cÉ^g cò  ‰Kv`k-«¼v`k ˆkÉwY 

N   ˆ`Iqv AvGQ, eÅwÚmn Mvwoi fi, m = (50 + 1950) kg  

 = 2000kg 

Mvwoi Avw`GeM, vo = 0 

 t1 = 2s ci Mvwoi ˆeM, v1 = 4ms-1  

2s ‰i Mvwoi Z½iY a1 = 2 ms–2  [‘M’ cÉGk²vîi nGZ]  
Avevi, t2 = 10s ci MvwowU ‰KB Z½iGY PGj v2  ˆeM cÉvµ¦ 
nGj|  
 v2 = 20ms–1  [‘M’ cÉGk²vîi nGZ]  
MvwowU ‰ici 10 min ‰B 20ms–1 mgGeGM PGj| AZtci ˆeËK 
PvcGj MvwowU t3 = 1s ‰ a2 Z½iGY v = 0  ˆeM cÉvµ¦ nq|  

 v = v2 + a2t3  

ev, 0 = 20ms–1 + a2  1s 

 a2 = – 20ms–2  

A^Ævr ˆkl 1s ‰ Mvwoi Z½iY, a2 = –20ms–2  

‰B Z½iGYi `i‚Y Mvwo ^vgvGZ cÉhyÚ ej F nGj, 
F = ma2  

 = 2000 kg  (– 20ms–2)  
 = – 40000 N  

FYvñK wPn× MwZi wecixGZ cÉhyÚ ej wbG Æ̀k KGi| A^Ævr 
MvwYwZKfvGe weGkÏlY ˆ`Lv hvq ˆh, MvwowU 1s ‰ ^vgvGZ nGj 
40000 N ej hG^Ó¡| 

cÉk²13 
 

         

         

                           

D 

A 

E 
B 

F G 

C 

H  
wPòwU jÞÅ Ki| ‰wU ‰KwU cvnvo| ‰KRb mvBGKj PvjvK 
Bnvi Dci mvBGKj PvjvGœQ| mvBGKGji PvKvi eÅvmvaÆ ˆfÙi 

r  = 4 î   6 ĵ  + 12k̂ ‰es eGji ˆfÙi 

F  = 2 î  + 3 ĵ   5k̂    

[w`. ˆev. 2015] 

K. exU KvGK eGj?  1 
L. wÕ·És Õ·±`Gbi ej aË‚eK ‰i mvG^ ˆ`vjbKvGji 

mÁ·KÆ Õ©vcb Ki| 2 
M. mvBGKj PvjGKi UKÆ KZ?  3 
N. DE, EG, GH cG^ mvBGKj PvjGKi Abyf„wZ eYÆbv 

Ki|  4 
13 bs cÉGk²i Dîi 

K  mgvb ev cÉvq mgvb weÕ¦vGii wK §̄ KÁ·vGâi mvgvbÅ cv Æ̂KÅ 
wewkÓ¡ ỳwU kõ Ziã ‰KB mgq ‰KB mij ˆiLvq ‰KB w`GK 
mçvwjZ nGj ‰G`i DcwicvZGbi dGj kGõi ZxeËZvi ˆh 
chÆvqKÌwgK nËvm e†w«¬ NGU ZvGK exU ev Õ¼iKÁ· eGj| 

L  Avgiv Rvwb, wÕ·ËsGqi cÉmviY x ‰es cÉZÅvqbx ej F ‰i 
gGaÅ mÁ·KÆ nGœQ,  

F = – kx 
‰LvGb, k nGœQ wÕ·ËsGqi ej aË‚eK 
‰ eGji wKÌqvq m fGii eÕ§i Z½iY a nGj, F = ma 

  ma =  kx ev, a + 
k
m x = 0 ev, 

d2x
dt2  + 2 x = 0 

‰LvGb,  = 
k
m  

 ˆ`vjbKvj, T = 
2


  = 2
m
k   

‰wUB nGœQ wÕ·Ës RwbZ Õ·±`Gbi ˆÞGò chÆvqKvj I wÕ·ËsGqi 
ej aË‚eGKi gGaÅ mÁ·KÆ| 

M  ̂ `Iqv AvGQ, 

r  = 4 î   6 ĵ  + 12k̂ 

  

F = 2 î  + 3 ĵ   5k̂ 

ˆei KiGZ nGe, UKÆ, 

  = ? 

Avgiv Rvwb, 

  = 


r   


F = (4î  6ĵ + 12k̂)  (2î + 3ĵ  5k̂) 

 = 








î

4
2

    
ĵ
6
3

    
k̂
12
5

 

 = î  (30 – 36) – ĵ  (–20 – 24) + k (12 + 12) 

 =  6 î  + 44 ĵ  + 24k̂  

UGKÆi gvb  = (–6)2 + 442 + 242 = 50.48 ‰KK| 

mvBGKj PvjGKi UGKÆi gvb  = 50.48 ‰KK| (Ans.) 

N  DE cG^ mvBGKj PvjvGZ ˆMGj mvBGKj ‰es wbGRi 
AwfKlÆGK AwZKÌg KGi IcGi DVGZ nGe| dGj ‰mgq PvjK 
cÉP´£ KÓ¡ Abyfe KiGeb, KviY ZvGK weivU gvGbi ÞgZv 
cÉGqvM KiGZ nGe| EG c^ cÉvq Abyf„wgK, ZGe DuPz wbPz eGj 
Zv hG^Ó¡ gvGbi NlÆY cÉ`vb KiGe| dGj ‰ ivÕ¦vq mvBGKj 
PvjvGZ ˆMGj PvjGKi Abyf„wZ cyGivcywi myLKi nGe bv| 
ZGe GH cG^ bvgvi mgq PvjKGK cÅvGWj PvcGZ nGe bv, 
AwfKGlÆi `i‚Y mvBGKj Õ¼qswKÌqfvGe wbGP bvgGZ ^vKGe| 
÷ay ZvGK mvBGKGji wbq¯̈GY gGbvGhvM w`GZ nGe| ‰mgq 
mvBGKj PvjK ˆek myLKi Abyf„wZ cvGeb| 

cÉk²14 mvKÆvm cvwUÆGZ ‰KRb cvidigvi 5 kg fGii 

‰KwU ˆMvjKGK f„wg nGZ 1.5 m DcGi Abyf„wgK ZGj 2m 
jÁ¼v iwki mvnvGhÅ e†îvKvi cG^ ˆNvivGœQb| ˆMvjKwU cÉwZ 
wgwbGU 20 evi AveZÆb KGi| NƒYÆvqgvb AeÕ©vq nVvr iwkwU 
wQGo hvq| wbGPi cÉk²àGjvi Dîi `vI :  

  wkLbdj: 9  [P. ˆev. 2015] 

K. NvZej KvGK eGj? 1 
L. mylg e†îvKvi MwZi ŠewkÓ¡Å wjL| 2 
M. AveZÆbkxj ˆMvjKwU ˆKG±`Éi w`GK KZ ej Abyfe 

KiGe?  3 
N. cvidigvi nGZ `kÆK mvwii `ƒiZ½ ˆKgb nGj 

ˆMvjKwU ˆKvGbv `kÆKGK AvNvZ KiGe bv? MvwYwZK 
weGkÏlGYi gvaÅGg eÅvLÅv Ki|  4 
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14 bs cÉGk²i Dîi 

K  Lye mxwgZ mgGqi RbÅ ˆKvGbv eÕ§i Dci eo aiGYi ej 
cÉhyÚ nGj ZvGK NvZ ej eGj| 

L  mylg e†îvKvi MwZi ŠewkÓ¡Å nGjv : 
i. ‰i `Ë‚wZ meÆ`v mgvb ^vGK| 
ii. ‰i ˆKŒwYK ˆeM meÆ`v mgvb ^vGK| 
iii. ‰i ˆKŒwYK Z½iY kƒbÅ nq 
iv. ˆKG± Ềi w`GK meÆ`v ‰KwU Z½iY ^vGK| 

M  ̂ `Iqv AvGQ, iwki Š`NÆÅ Z^v e†îvKvi cG^i eÅvmvaÆ, 
 r = 2 m 

 ˆKŒwYK ˆeM,  = 
2N

t   = 
2  3.1416  20 rad

60 sec   

  = 2.0944 rads1 

 ˆMvjGKi fi, m = 5 kg 

ˆei KiGZ nGe, ˆKG±`Éi w`GK Abyf„Z ej = ˆK±`ÉgyLx ej, 
 Fc = ? 

Avgiv Rvwb, Fc = m2r = 5 kg  (2.0944 rads1)2  2 m 
   = 43.865 N (Ans.) 

N  NƒYÆvqgvb AeÕ©vq iwkwU wQGo ˆMGj ˆMvjKwU Abyf„wgK 
fvGe wbwÞµ¦ eÕ§i bÅvq AvPiY KiGe| ‰i DÍÏÁ¼ ˆeM, vy0

 = 0 

‰es Abyf„wgK ˆeM vx0
 =  r = 2.0944 rads-1  2 m = 

4.1888 ms-1 

ˆMvjKwU f„wgGZ coGZ t mgq jvMGj, 

y = y0 + vy0
 t – 

1
2 g t2 

ev, 0 = 1.5 – 
1
2  9.8  t2 

ev, 4.9 t2 = 1.5 
ev, t2 = 0.3061 

 t = 0.5533 s 

‰ mgq AwZKÌv¯¦ Abyf„wgK `ƒiZ½, 
x = vx0

  t = 4.1888 ms-1  0.5533 s = 2.3177 m 

myZivs cvidigvi nGZ `kÆGKi ƒ̀iZ½ 2.3177 m AGcÞv ˆewk 
nGj ˆMvjKwU `kÆKGK AvNvZ KiGe bv| 

cÉk²15 

 

 cÉhyÚ ej 
F = 500N 

A 

B 

P Q 
PQ `Gíi Š`NÆÅ = 1m 

 
  wkLbdj: 11 I 12 [wm. ˆev. 2015] 

K. cÉvm KvGK eGj?  1 

L. Õ¼vaxb ˆfÙGii cv`we± ỳ gƒjwe± ỳGZ bq ˆKb  
eÅvLÅv Ki| 2 

M. AB NƒYÆb AGÞi Pviw`GK PQ `íwUi UKÆ wbYÆq 
Ki|  3 

N. hw` NƒYÆb AÞ AB, PQ `´£wUi cÉv ¦̄we± ỳ nGZ 
cwieZÆb KGi gaÅwe± ỳGZ ˆbIqv nq, ZGe ˆKvb ˆÞGò 

RoZvi övgK ˆewk nGe  ˆZvgvi DîGii mcGÞ 
MvwYwZK hywÚmn eÅvLÅv Ki|  4 

15 bs cÉGk²i Dîi 

K  AwfKGlÆi cÉfvGe kƒbÅ Õ©vGb f„wgi mvG^ ZxhÆKfvGe 
DcGii w`GK wbwÞµ¦ eÕ§GK cÉwÞµ¦ eÕ§ ev cÉvm eGj| 

L  ˆh ˆfÙGii cv`we±`y mywbw Æ̀Ó¡ bq, ZvGK Õ¼vaxb ˆfÙi 
eGj| ˆhGnZz Õ¼vaxb ˆfÙGii cv`we±`y mywbw Æ̀Ó¡ bq, ZvB ‰B 
cv`we±`y gƒjwe±`yGZ AewÕ©Z nIqvi cÉGqvRb ˆbB| ‰ 
KviGYB Õ¼vaxb ˆfÙGii cv`we± ỳ gƒjwe±`yGZ bq| 

M  ̂ `Iqv AvGQ, 
 cÉhyÚ ej, F = 500 N 

 jÁ¼ `ƒiZ½, r = 1 m 

myZivs wbGYÆq UKÆ,  = Fr sin 90 = 500 m  1 m = 500 Nm 
(Ans.) 

N  gGb Kwi, mgMÉ `Gíi fi M ‰es Š`NÆÅ l 

ZvnGj ‰KK Š`GNÆÅi fi = 
M
l   

‰es dx Þz`ËvwZÞz`Ë AsGki fi = 
M
l  dx 

myZivs AGÞi mvGcGÞ `Gíi RoZvi 

övgK, I = 
l

0
 
M
l   x2 d x= 

M
l  

l

0
x2dx 

 = 
M
l  



x3

3

l

0
= 

M
l   

l3

3  = 
M l2

3   

wK¯§ NƒYÆb AÞ `Gíi gaÅwe± ỳMvgx jÁ¼ nGj RoZvi övgK, 

 I  = 
l/2

l/2

M
l  x 2dx = 

M
l  



x3

3

l/2

l/2
 

= 
M
3l 



l3

8 + 
l3

8 = 
M l 2

12  

ˆhGnZz 
M l2

3  > 
M l 2

12  

A^Ævr I > I 

myZivs NƒYÆb AÞ `Gíi cÉv¯¦we± ỳGZ AewÕ©Z nGj RoZvi 
övgK ˆewk nGe| 

cÉk²16 ‰KRb mvKÆvGmi ˆLGjvqvo gv^vi DcGi Abyf„wgK 
ZGj ˆKvGbv eÕ§GK ‰KwU `xNÆ mƒZvq 90 cm `ƒiGZ½ ˆeuGa cÉwZ 
wgwbGU 100 evi NyivGœQ| nVvr KGi NƒYÆvqgvb eÕ§wUi ‰K 
Z‡Zxqvsk LyGj cGo ˆMj| ‰GZ ˆLGjvqvo fxZ bv nGq cÉwZ 
wgwbGU NƒYÆb msLÅv ‰KB ivLvi RbÅ cÉGqvRbgZ myZvi Š`NÆÅ 
evwoGq w`j|  wkLbdj: 7 I 9 [e. ˆev. 2015] 

K. KvR-kwÚ Dccv`ÅwU wee†Z Ki|  1 
L. ‰KwU mij ˆ`vjGKi ˆKŒwYK weÕ¦vi 3, ‰i MwZ 

mij Qw±`Z nGe wKbv  eÅvLÅv Ki| 2 
M. eÕ§wUi fi KGg hvevi cƒGeÆ Bnvi ˆK±`ÉgyLx Z½iY KZ 

wQj wnmve Ki|  3 

A 

dx 

x 

B 

dx 

x 

‰LvGb, 
  y0 = 1.5 m 
  y = 0 
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N. mvKÆvGmi ˆLGjvqvo myZvi Š`GNÆÅi ˆh cwieZÆb 
‰GbwQGjb MvwYwZK weGkÏlGYi gvaÅGg ‰i mwVKZv 
hvPvB Ki|  4 

16 bs cÉGk²i Dîi 

K  KvR kwÚ Dccv`Å: ˆKvGbv eÕ§i Ici cÉhyÚ ej «¼viv 
K‡ZKvR eÕ§i MwZ kwÚi cwieZÆGbi mgvb| 

L  mij ˆ`vjGKi ˆKŒwYK weÕ¦vi AbwaK 4 nGj ‰i MwZ mij 
Qw±`Z nq| KviY mij Qw±`Z MwZi ‰KwU ŠewkÓ¡Å nGjv- ‰wU 
mij‹iwLK MwZ| wK §̄ ˆKŒwYK weÕ¦vi 4 ‰i ˆewk nGj mij 
ˆ`vjGKi MwZc^ Avi mij‹jwLK ^vGK bv| myZivs ‰KwU mij 
ˆ`vjGKi ˆKŒwYK weÕ¦vi 3 nGj ‰i MwZ mij Qw±`Z nGe| 

M  eÕ§wUi fi KGg hvevi cƒGeÆ, 
 myZvi Š`NÆÅ Z^v e†îvKvi cG^i eÅvmvaÆ, 
 r = 90cm = 0.9m 

 ˆKŒwYK ˆeM,  = 
2N

t  = 
2  100

60   rad.s1 = 10.472 rad.s1 

ˆei KiGZ nGe, ˆK±`ÉgyLx Z½iY, ac = ? 

Avgiv Rvwb, ac = 2r 

   = (10.472 rad.s1)2  0.9m 
   = 98.7 ms2 (Ans.) 

N  ˆLGjvqvGoi nvZ «¼viv cÉhyÚ Uvb Z^v ˆK±`ÉgyLx ej 
AcwiewZÆZ gvGbi| 
 gGb Kwi, eÕ§i Avw` fi = m 

ZvnGj Avw` AeÕ©vq, 
 ˆK±`ÉgyLx ej Z^v myZvi Uvb, Fc = mac = m  98.7 
   = 98.7m N 

fi ‰K-Z‡Zxqvsk KGg ˆMGj AewkÓ¡ fi, m = m  
m
3  = 

2m
3   

‰GÞGò myZvi bZzb Š`NÆÅ r nGj, m2r = m2r 

ev, mr = mr 

ev, r = 
mr
m

 = 
mr

2m/3 = 
3
2 r 

myZivs myZvi Š`GNÆÅ cwieZÆb (e†w«¬) = 
r  r

r   = 

3
2 r  r

r   

 = 
1
2  = 50% 

cÉk²17 3ms1 ˆeGM 2kg fGii ‰KwU eGji mGã 0.5kg 
fGii AvGiKwU wÕ©i eGji ˆmvRvmywR msNlÆ NUj|  

 wkLbdj: 16 

K. ˆKŒwYK fiGeM Kx? 1 
L. wKÌqv I cÉwZwKÌqv mgvb I wecixZgyLx ZeyI eÕ§ mvgÅ 

cÉwZÓ¤v KGi bv ˆKb? eÅvLÅv KGiv| 2 
M. DóxcGK msNGlÆi ci ‰GK AGbÅi mvG^ AvUGK 

ˆMGj wgwjZ ˆeM KZ? 3 
N. DóxcGKi msNlÆwU cƒYÆ wÕ©wZÕ©vcK nGj msNGlÆi 

ci ej `ywUi ˆeM KZ nGe? MvwYwZKfvGe weGkÏlY 
Ki| 4 

17 bs cÉGk²i Dîi 

K  NƒYÆvqgvb eÕ§i NƒYÆb AGÞi mvGcGÞ NƒYÆb RoZv I 

ˆKŒwYK ˆeGMi àYdjGK H AGÞi mvGcGÞ NƒYÆvqgvb eÕ§i 

ˆKŒwYK fiGeM eGj| A 

L  wKÌqv ej nGœQ ˆKvb eÕ§i AeÕ©vi cwieZÆb Kivi RbÅ 

Zvi Dci ˆh ej cÉGqvM Kiv nq| Avi eÕ§wU mggvGbi ˆh 

wecixZ ej cÉGqvM KGi Zv nj cÉwZwKÌqv ej| wKÌqv ‰es 

cÉwZwKÌqv ej mgvb nGjI ej cÉGqvGM ‰KwUi Z½iY nq| ZvB 

ej cÉGqvGM eÕ§ MwZkxj nq| ZvB wKÌqv I cÉwZwKÌqv mgvb I 

wecixZgyLx nGjI eÕ§ mvgÅ cÉwZÓ¤v KGi bv| A 

M   3ms–1 

m1 m1 m2 

msNGlÆi cƒGeÆ 

m2 

0ms–1 
V 

msNGlÆi cGi  
awi, ‰KwU eGji fi = m1 

 Aci eGji fi = m2 

  m1 = 2kg ‰es m2 = 0.5 

m1 fGii ˆeM, v1 = 3ms1 

0.5 kg fGii ej wÕ©i ‰es ˆeM v2 nGj, v2 = 0 ms1 

fiGeGMi msiÞYkxjZvi mƒòvbymvGi, 

Avgiv Rvwb, m1v1 + m2v2 = (m1 + m2)v 

 ev, 2  3 + 0.5  0 = (2 + 0.5)v 

  v = 
6

2.5 = 2.4 ms1 (Ans.) A 

N  

    

 v1 

msNGlÆi cƒGeÆ 

3ms–1
 0ms–1

 v2 

m1 m2 m1 m2 m1 m2 

msNGlÆi mgq msNGlÆi ci  
ˆ`Iqv AvGQ, m1 eÕ§i fi = 2kg 

 m2 eÕ§i fi = 0.5kg 

m1 fGii eÕ§i Avw`GeM, u1 = 3 ms1 

m2 fGii eÕ§i Avw`GeM, u2 = 0 ms1 

avØvi ci, m1 fGii eÕ§i ˆeM = v1 

 m2 fGii eÕ§i ˆeM = v2 

fiGeGMi msiÞYkxjZvi bxwZ AbymvGi, 
 m1u1 + m2u2 = m1v1 + m2v2 

ev, 3  2 + 0.5  0 = 2v1 + 0.5v2 

ev, 2v1 + 0.5v2 = 6 

 4v1 + v2 = 12 ... (i) 

Avevi, msNlÆwU wÕ©wZÕ©vcK nIqvq, 

avØvi cƒGeÆ ˆgvU MwZkwÚ = avØvi cGii ˆgvU MwZkwÚ 

A^Ævr, 
1
2 m1u1

2 + 
1
2 m2u2

2 = 
1
2 m1v1

2 + 
1
2 m2v2

2 

ev, 
1
2  2  32 + 

1
2  0.5  02 = 

1
2  2  v1

2 + 
1
2  0.5  v2

2 

ev, 9 = v1
2 + 0.25v2

2 
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ev, v1
2 + 0.25v2

2 = 9 

ev, v1
2 + 0.25(12  4v1)

2 = 9 

ev, v1
2 + 36  24v1 + 4v1

2 = 9 

ev, 5v1
2  24v1 + 27 = 0 

ev, (v1  3)(v1  1.8) = 0 

 v1 = 3ms1 A^ev v1 = 1.8ms1
 

v1 = 3ms1 ‰i RbÅ, v2 = 12  4v1 = 12  4  3 = 0 

Avevi, v1 = 1.8ms1 ‰i RbÅ, v2 = 12  4  1.8 = 4.8ms1, 

ˆhGnZz msNlÆwU wÕ©wZÕ©vcK, myZivs msNGlÆi ci Dfq eÕ§iB 

ˆeM ^vKGe| 

AZ‰e MvwYwZK weGkÏlY ˆ^GK ejv hvq ˆh, msNGlÆi ci cÉ^g 

eÕ§i ˆeM 1.8ms1 ‰es w«¼Zxq eÕ§i ˆeM 4.8ms1 ‰es `ywU 

eÕ§B ‰KB w`GK hvGe| A 

cÉk²18 wPòwU chÆGeÞY KGiv ‰es cÉk²àGjvi Dîi `vI: 

 A(4kg) D(2kg) 

C(3kg) B(5kg) 
2m 

2m 2m 

2m 

 
ABCD ‰KwU eMÆ| cÉGZÅKwU evüi Š`NÆÅ 2m| A, B, C I D 

we±`yGZ h^vKÌGg 4kg, 5kg, 3kg ‰es 2kg fi Õ©vcb Kiv 

nGjv| 
 wkLbdj: 12 

K. cqmGbi AbycvZ KvGK eGj? 1 

L. ‘chÆvqKvj Kg nGj Še ỳÅwZK cvLv Ë̀‚Z NyGi|’ 

eÅvLÅv KGiv| 2 

M. eGMÆi ˆK±`Ê I ZGji Ici jÁ¼Mvgx AGÞi mvGcGÞ 

eÅeÕ©vwUi RoZvi övgK wbYÆq KGiv| 3 

N. hw` eÅeÕ©vwU AD evüi ‰es BD KGYÆi mvGcGÞ 

NyGi ZvnGj ˆKvb ˆÞGò RoZvi övgK ˆewk nGe? 

MvwYwZKfvGe weGkÏlY KGiv| 4 

18 bs cÉGk²i Dîi 

K  wÕ©wZÕ©vcK mxgvi gGaÅ ˆKvGbv eÕ§i cvk¼Æ weK‡wZ I Š`NÆÅ 

weK‡wZi AbycvZGK cqmGbi AbycvZ eGj| A 

L  chÆvqKvj ‰es KÁ·vGâi msæv nGZ Avgiv Rvwb, 

KÁ·vâ = 
1

chÆvqKvj
| ‰Lvb ˆ^GK ˆ`Lv hvq chÆvqKvGji gvb 

Kg nGj KÁ·vâ Z^v Še ỳÅwZK cvLvi ˆÞGò NƒYÆbmsLÅv e†w«¬ 

cvq| A 

M  eMÆGÞGòi KYÆ«¼Gqi ˆQ` we±`yB nGe eMÆGÞGòi ˆK±`Ê| 

ABCD eMÆGÞGòi AC I BD KYÆ«¼q ciÕ·i O we± ỳGZ ˆQ` 

KGiGQ| ZvnGj O nGe ABCD eMÆGÞGòi ˆK±`Ê| eMÆGÞGòi 

KYÆ«¼q ciÕ·iGK mgGKvGY mgw«¼LwíZ KGi eGj, 

 OA = OB = OC = OD = r awi| 
 A(4kg) D(2kg) 

C(3kg) B(5kg) 2m 

O 

r 

r 
r 

r 

2m 

 
BCD mgGKvYx wòfzR nGZ cvB, 

 BD2 = BC2 + CD2 

ev, (r + r)2 = 22 + 22 

ev, (2r)2 = 4 + 4 

ev, 4r2 = 8 

ev, r2 = 2 

 r = 2 

 eGMÆi ˆK±`Ê I ZGji Dci jÁ¼Mvgx AGÞi mvGcGÞ 

RoZvi övgK, 
 Io = m1r

2 + m2r
2 + m3r

2 + m4r
2 

  = (m1 + m2 + m3 + m4)r
2 

  = (4 + 5 + 3 + 2)  ( )2 2
 

  = 28 kgm2 (Ans.) A 

N  DóxcK nGZ cvB, 

 A we± ỳGZ Õ©vwcZ fi, MA = 4kg 

 B we±`yGZ Õ©vwcZ fi, MB = 5kg 

 C we±`yGZ Õ©vwcZ fi, MC = 3kg 

 D we± ỳGZ Õ©vwcZ fi, MD = 2kg 

 AB = DC = 2m 

‘M’ Ask nGZ cvB, OA = OC = 2 

AD evüi mvGcGÞ RoZvi övgK, 

 IAD = MB  AB2 + MC  DC2 

  = 5  22 + 3  22 

  = 20 + 12 

  = 32 kgm2 

Avevi, 

 IBD = MC  OC2 + MA  OA2 

  = 3  ( )2 2 + 4  ( )2 2 

  = 3  4 + 4  4 

  = 12 + 16 

  = 28 kgm2 

jÞ Kwi, IAD > IBD 

AZ‰e, AD evüi mvGcGÞ NyiGj RoZvi övgK BD KGYÆi 

mvGcGÞ NƒYÆGbi RoZvi övgGKi ˆPGq ˆewk nGe| A 
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cÉk²19  ‰KwU dÑvB üBGji RoZvi övgK 100kgm–2| dÑvB 
üBjwU cÉwZ wgwbGU 50000 evi NyiwQj| mylg ˆeËK cÉGqvM 
KGi ‰GK 30 ˆmGKG´£ ^vgvGbv nGjv|  wkLbdj: 13 I 14 

K. NvZ ej KvGK eGj? 1 
L. ˆKvb eÕ§i PKÌMwZi eÅvmvaÆ 15cm ejGZ Kx eySvq?2 
M. dÑvB üBjwUi Dci cÉhyÚ UGKÆi gvb KZ? 3 
N. ˆ^Gg hvIqvi cƒGeÆ dÑvB üBjwUi cGÞ 25000 evi 

Nyiv mÁ¿e wKbv? MvwYwZK weGkÏlGYi gvaÅGg hvPvB 
Ki| 4 

19 bs cÉGk²i Dîi 

K  Lye AÍ¸ mgGqi RbÅ Lye eo gvGbi ˆh ej ˆKvb eÕ§i 
Dci cÉhyÚ nq ZvGK NvZ ej eGj| A 

L  ˆKvb eÕ§i PKÌMwZi eÅvmvaÆ 15 cm ejGZ eySvq, H AÞ 
ˆ^GK 15 cm `ƒGi ‰KwU we±`yGZ eÕ§wUi mgMÉ fi cyéxf„Z 
AvGQ aGi RoZvi övgK wnmve KiGjB mgMÉ eÕ§wUi RoZvi 
övgK cvIqv hvGe ‰es eÕ§wUi ˆKŒwYK MwZkwÚ ev ˆKŒwYK 
MwZi ˆKvb cwieZÆb nGe bv| A 

M  ˆ`Iqv AvGQ, 
RoZvi övgK, I = 100 kgm2 

NƒYÆb msLÅv, N = 50000  
NƒYÆb mgq, t =  1min = 60 s 

ˆkl ˆKŒwYK ˆeM, f = 0 

ˆei KiGZ nGe, UKÆ  = ? 

‰LvGb, Avw` ˆKŒwYK ˆeM, 0 = 
2N

t
 

 = 
2  50000

60
 = 5236 rad s1 

ˆKŒwYK Z½iY  nGj Avgiv Rvwb, f = 0  t [ g±`b] 
ev, 0 = 0  t 

ev,  = 
0

t
 

ev,  = 
5236 rad s1

30 s
 

  = 174·5333 rad s2  

 UKÆ,  = I 

 = 100 kgm2  174·5333 rad s2 

 = 17453·33 Nm (Ans.) A 

N  ˆ`Iqv AvGQ, 
RoZvi övgK, I = 100 kgm2 

ˆkl ˆKŒwYK ˆeM, f = 0 

‘M’ Ask nGZ cvB, 
Avw` ˆKŒwYK ˆeM, 0 = 5236 rad s1 

ˆKŒwYK Z½iY,  = 174·533 rad s2 

Avgiv Rvwb, 
f

2 = 0
2  2   

ev, 0 = 0
2  2   

ev,  = 
0

2

2 
 

ev,  = 
(5236)2

2(174·533)
 

ev,  = 78540 rad 

 NƒYÆb msLÅv = 


2
 = 

78540
2

 

 = 12500  

myZivs ˆ^Gg hvIqvi cƒGeÆ dÑvB üBjwU 12500 evi NyiGe| 
A^Ævr ˆ^Gg hvIqvi cƒGeÆ dÑvBüBjwUi cGÞ 25000 evi ˆNviv 
mÁ¿e bv| A 

cÉk²20  Šmq`cyi-iscyi RvZxq gnvmoK N-5 ‰i ‰K 
Õ©vGb ‰KwU euvGKi eÅvmvaÆ 50m ‰es ivÕ¦vi cÉÕ© 10m, 
wbivcG` PjvPGji RbÅ ivÕ¦vi evwnGii wKbviv ˆfZGii w`K 
AGcÞv 0.5m DuPz KGi ŠZwi Kiv nGqGQ|  wkLbdj: 10 

K. UKÆ Kx? 1 
L. PKÌMwZi eÅvmvaÆ ejGZ Kx ˆevS? 2 
M. DóxcGKi Õ©vGb mGeÆvœP KZ ˆeGM euvK ˆbIqv 

hvGe? 3 
N. H ivÕ¦vi eÅvswKs ˆKvY w«¼àY Kiv nGj w«¼àY ˆeGM 

Mvwo PvjvGbv mÁ¿e nGe wKbv MvwYwZK weGkÏlY KGi 
gZvgZ `vI| 4 

20 bs cÉGk²i Dîi 

K  hv ˆKvb ANƒYÆbkxj eÕ§GZ NyYÆb m†wÓ¡ KGi ev NyYÆvqgvb 
eÕ§i ˆKŒwYK ˆeGMi cwieZÆb KGi ZvGK UKÆ eGj| A 

L  hw` ˆKvGbv `†p eÕ§i ‰KwU wbw Æ̀Ó¡ we±`y ˆhLvGb eÕ§wUi 
mgÕ¦ fi ˆK±`Êxf„Z AvGQ aiv nq ‰es NƒYÆb AÞ mvGcGÞ H 
we±`yGZ RoZvi övgK mgMÉ eÕ§wUi RoZvi övgGKi mgvb 
nq, ZGe AÞ nGZ H we± ỳi `ƒiZ½GK PKÌMwZi eÅvmvaÆ eGj|  
eÕ§i mgÕ¦ fi M, RoZvi övgK I I PKÌMwZi eÅvmvaÆ K nGj, 

K = 
I

M  A 

M  ˆ`Iqv AvGQ, 
euvGKi eÅvmvaÆ, r = 50m 

ivÕ¦vi cÉÕ©, x = 10m 

ivÕ¦vi `yB cvGk¼Æi DœPZvi cv^ÆKÅ, h = 0.5m 

Rvbv AvGQ, AwfKlÆR Z½iY, g = 9.8ms–2 

ˆei KiGZ nGe, mGeÆvœP ˆeM, v = ? 

 

Avgiv Rvwb, tan = 
v2

rg  

 ev, 
h
x = 

v2

rg  

 ev, v = 
hrg
x   

x 
h 
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 ev, v = 
0.5  50  9.8

10   

 ev, v = 4.94ms–1 (Ans.) A 

N  DóxcK nGZ, 
ivÕ¦vi cÉÕ©, x = 10m 

DœPZvi cv^ÆKÅ, h = 0.5m 
ivÕ¦vi eÅvswKs ˆKvY  nGj, 

 sin = 
h
x  

ev,  = sin–1 



0.5

10  

  = 2.86 

eÅvswKs ˆKvY w«¼àY nGj,  = 2  2.86 

  ev,  = 5.72 

ˆmGÞGò, ˆeM v nGj, 

 tan = 
(v)2

rg  

ev, v = rgtan  

ev, v = 50  9.8  tan (5.72)  

 v = 7ms–1
 

eÅvswKs ˆKvGYi gvb w«¼àY Kivq ˆeM 7ms–1 nGe| ‰GÞGò 
AvGMi ˆeM w«¼àY KiGj, v = 2  4.94 = 9.88 ms–1 nGe hv 
v ˆ^GK ˆewk| ZvB `ƒNÆUbv NUGe| 

myZivs ivÕ¦vi eÅvswKs ˆKvY w«¼àY Kiv nGj w«¼àY ˆeGM Mvwo 
PvjvGbv mÁ¿e nGe bv| A 

cÉk²21  10gm fGii ‰KwU eÕ§ 12 ms–1  ˆeGM mijcG^ 
PjGQ| eÕ§wUi Pjvi cG^ 8 gm fGii ‰KwU wÕ©i eÕ§i mvG^ 
‰KgvwòK wÕ©wZÕ©vcK msNlÆ NUj|    wkLbdj: 19 

K. PKÌMwZi eÅvmvaÆ KvGK eGj? 1 
L. ivÕ¦vi euvGK mvBGKj AvGivnxGK ˆnGj ^vKGZ nq 

ˆKb? 2 
M. msNGlÆi ci eÕ§ ỳwUi ˆeM KZ nGe? 3 
N. (i) 2q eÕ§i fi 10 gm nGj (ii) 2q eÕ§i fi 1g 

fGii Zzjbvq AGbK ˆewk nGj, Dfq ˆÞGò msNGlÆi 
ci eÕ§ `ywUi ˆeM Kxi…c nGe @ AvGjvPbv Ki|  4 

21 bs cÉGk²i Dîi 

K  wbw Æ̀Ó¡ AGÞi mvGcGÞ NƒYÆvqgvb ‰KwU eÕ§i mgMÉ fiGK 
hw` ‰gb ‰KwU we±`yGZ cyéxf„Z KÍ̧bv Kiv hvq ˆhb H AGÞi 
mvGcGÞ eÕ§wUi NƒYÆb RoZvi ˆKvGbv cwieZÆb bv nq ZLb H 
AÞ nGZ DÚ we±`yi `ƒiZ½GK PKÌMwZi eÅvmvaÆ eGj| 

L  eKÌcG^ mvBGKj PvjvGbvi mgq AvGivnxGK mvBGKjmn 
euvGKi ˆKG±`Êi w`GK ˆnGj ˆhGZ ˆ`Lv hvq| e†îvKvi cG^ 
Pjvi RbÅ cÉGqvRbxq ˆK±`ÊgyLx ej m†wÓ¡i RbÅ ‰i…c ˆnGj 
ˆhGZ nq| KvZ nGq Pjvi mgq mvBGKGji Dci f„wgi 
cÉwZwKÌqv eGji Abyf„wgK Dcvsk ˆK±`ÊgyLx eGji ˆhvMvb  
ˆ`q| 

M  ‰KgvwòK wÕ©wZÕ©vcK msNGlÆi ˆÞGò Avgiv Rvwb, 
msNGlÆi ci cÉ^g eÕ§i ˆeM- 

iif v
mm

m
v

mm

mm
v 2

21

2
1

21

21
1

2























   

0
008.001.0

008.02
12

008.001.0

008.001.0


























  

= 1.333 ms – 1 

msNGlÆi ci w«¼Zxq eÕ§i ˆeM@ 

iif v
mm

mm
v

mm

m
v 2

21

12
1

21

1
2

2























  

0
008.001.0

008.001.0
12

008.001.0

01.02


























  

= 13.333 ms – 1 

N  m2 = 10 gm = m1 nGj msNGlÆi ci cÉ^g eÕ§i ˆeM@ 

0
2

12
11

1

11

11
1 

























mm

m

mm

mm
v f   

= 0 ms – 1 

msNGlÆi ci w«¼Zxq eÕ§i ˆeM@ 

012
2

11

11

11

1
2 

























mm

mm

mm

m
v f  

= 12 ms – 1 

Avevi, m2 >> m1 nGj m1 ˆK bMbÅ aGi msNGlÆi ci cÉ^g 
eÕ§i ˆeM@ 

0
2

12
2

2

2

2
1 
















 


m

m

m

m
v f   

 – 12 ms – 1 

msNGlÆi ci w«¼Zxq eÕ§i ˆeM@ 

012
2

2

2

2

1
2 



















m

m

m

m
v f  

 0 ms – 1 

cÉk²22  
 
 
 
 
 

DóxcGK ‰KwU 7 kg fGii ˆivjvihyÚ jvGMR 120 N eGj 
f„wgi mvG^ 30 ˆKvGY ˆUGb ˆbqv nGœQ|  wkLbdj: 4 

K. AeÕ©vb ˆfÙi KvGK eGj? 1 

L. KvR ‰KwU ˆÕ•jvi ivwk  eÅvLÅv Ki| 2 
M. DóxcGK ewYÆZ jvGMGRi AvcvZ IRb KZ? 3 
N. hw` ivÕ¦vi NlÆY àYvsK 0.6 ‰es jvGMR Uvbvi Õ©vb 

ˆ^GK evmvi `ƒiZ½ 640 m nq ZGe hvòv ÷i‚i 10 s ‰i 
gGaÅ jvGMR wbGq evmvq ˆcuŒQvGbv mÁ¿e wK bv hvPvB 
Ki| 4 

F =120N 

30 

7kg 
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22 bs cÉGk²i Dîi 

K  cÉmã KvVvGgvi gƒj we± ỳi mvGcGÞ ˆKvGbv we± ỳi AeÕ©vb 
ˆh ˆfÙGii mvnvGhÅ wbYÆq ev wbG`Æk Kiv nq ZvGK AeÕ©vb 
ˆfÙi eGj| 

L  ˆKvGbv eÕ¦yi Ici cÉhyÚ ej ‰es eGji w`GK miGYi 
DcvsGki exRMvwYwZK àYdjGK KvR eGj| KvR cÉKvk 
Kivi RbÅ ˆKej gvb cÉGqvRb nq, w`K `iKvi nq bv| 
AbÅK^vq, KvGRi ˆKej gvb iGqGQ, w`K ˆbB| ZvQvov KvR 
nGjv ej ‰es miY ‰ ˆfÙi ivwk«¼Gqi ˆÕ•jvi àYdj| ‰ 
mKj KviGYB KvR ‰KwU ˆÕ•jvi ivwk|  

M  ˆ`Iqv AvGQ, cÉhyÚ eGji gvb, F = 120 N 

  jvGMGRi fi, m = 7 kg 
  Abyf„wgGKi mvG^ cÉhyÚ eGji ˆKvY,  = 30 

  AwfKlÆR Z½iY, g = 9.8 ms2 
ˆei KiGZ nGe, jvGMGRi AvcvZ IRb, W = ? 
jvGMGRi cÉK‡Z IRb, W = mg = 7kg  9.8 = 68.6 N 

DÍÏÁ¼ w`GK cÉhyÚ eGji Dcvsk = F sin 

 = 120 N  sin 30 
 = 60 N 

 AvcvZ IRb, W = W  F sin  

 = 68.6 N  60 N = 8.6 N (Ans) 

N  DjÁ¼ cÉwZwKÌqv ej, F = W = 8.6 N 

MZxq NlÆY ej, FK = K W= 0.6  8.6 = 5.16N 
Avevi, cÉhyÚ eGji Abyf„wgK Dcvsk = F cos  
 = 120 N  cos 30 
 = 103.9 N 
 Abyf„wgK w`GK jwº¬ ej, F cos  FK = 103.9 N  5.16 
N = 98.74 N 

eÕ¦ywUi Z½iY, a = 
98.74 N

m  = 
98.74 N

7 kg  = 14.1 ms2 

eÕ¦ywUi Avw`GeM, u = 0 ms1 

‰GÞGò t cwigvY mgq jvMGj, s = ut + 
1
2 at2 = 

1
2 at2 [ u = 

0] 

ev, t2 = 
2s
a  

 t = 
2s
a  = 

2  640 m
14.1 ms2  

 = 9.528 sec < 10 sec 

myZivs hvòv ÷i‚i 10 sec ‰i gGaÅ jvGMR wbGq evmvq 
ˆcuŒQvGbv mÁ¿e nGe bv|  

 

 
cÉk²eÅvsK 

 
 

 Dîi msGKZmn cÉk²   

cÉk²23  

 

 

 

 
 

 

 
 

 

wPòvbyhvqx 50 kg fGii ‰KRb mvBGKj AvGivnx 60 kg fGii 

‰KwU mvBGKj wbGq 50m eÅvmvGaÆi ‰KwU e†îvKvi c^ 

AwZKÌg KiGQb| Zvi ŠiwLK ˆeM wQj 15 kmh–1|  
 wkLbdj: 10 

K. RoZv fi KvGK eGj? 1 

L. ˆK±`ÊgyLx ej ejGZ Kx ˆevSvq? 2 

M. AvGivnxmn mvBGKjwUi ˆK±`ÊgyLx ej wbYÆq KGiv|  3 

N. MvwYwZK weGkÏlY KGi ˆ`LvI ˆh, AvGivnxi ˆeM hZ 

ˆewk nGe ev euvGKi eÅvmvaÆ hZ Kg nGe AvGivnxGK 

ZZ ˆewk ˆnGj ^vKGZ nGe?  4 

23 bs cÉGk²i Dîi 

K  Pjb MwZi ˆÞGò fiGK RoZvi cwigvc gGb Kiv nq ‰ 
ˆÞGò fiGK RoZv fi ejv nq| 

L  hLb ˆKvGbv eÕ§ e†îvKvi cG^ NyiGZ ^vGK ZLb ˆh ej 
meÆ`v eÕ§i DcGi H e†Gîi ˆK±`Ê AwfgyGL wKÌqv KGi eÕ§wUGK 
e†îcG^ MwZkxj ivGL ZvGK ˆK±`ÊgyLx ej eGj| ‰B ejGK 
ˆK±`ÊvwZK ev AwfGKw±`ÊK ejI ejv nq| 
‰KwU wXj myZvi ‰K cÉvG¯¦ ˆeuGa nvZ w`Gq myZvi Aci cÉv¯¦ 
aGi wXjwUGK mgy`ËwZGZ NyivGZ ˆhGq cÉwZ gynƒGZÆ nvZ «¼viv 
myZv eivei wXGji Ici AekÅB ej cÉGqvM KiGZ nGe; 
ˆKbbv ej eÕ§i Dci MwZcG^i mgGKvGY wKÌqv KiGjB eÕ§i 
÷ay MwZi w`K cwiewZÆZ nGe| ‰LvGb myZv ˆh eGji mvnvGhÅ 
wXjwUGK ˆK±`Ê AwfgyGL ˆUGb ivGL, ZvGK ˆK±`ÊgyLx ej eGj 
A^Ævr wXGji Dci myZvi ˆh Uvb ev ej ZvB ˆK±`ÊgyLx ej| 

mycvi wUcm& : cÉGqvM I DœPZi `ÞZvi cÉGk²i DîGii 

RGbÅ Abyi…c ˆh cÉGk²i DîiwU Rvbv ^vKGZ nGe  

M  60 kg fGii ‰KRb ˆjvK 100 kg fGii ‰KwU ˆgvUi 
mvBGKj PvwjGq 50 m eÅvmvGaÆi ‰KwU e†îvKvi c^ AwZKÌg 
KiGQb| Zvi ŠiwLK ˆeM 20 kmh–1 nGj ˆK± ỀgyLx ej KZ? 

N  ˆ`LvI ˆh, ˆjvKwUi ˆeM hZ ˆewk ev euvGKi eÅmvaÆ hZ 
Kg nGe ˆjvKwUGK ZZ ˆewk ˆnjGZ nGe| 

W = mg 
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cÉk²24 1kg fGii ‰KwU cv^iGK ‰KwU myZvi mvnvGhÅ 
ˆeuGa DÍÏÁ¼ ZGj 0.5m eÅvmvaÆ wewkÓ¡ e†îvKvi cG^ 5m/sec 

ˆeGM ˆNvivGbv nGœQ|  A  wkLbdj: 9 
K. UKÆ KvGK eGj? 1  
L. “‰KRb b†ZÅwkÍ¸x NƒYÆGbi mgq `yB nvZ àwUGq 

ivGL” -KviY eÅvLÅv KGiv| 2 
M. cv^iwUi ˆK±`ÊgyLx ej wbYÆq KGiv| 3 
N. e†Gîi kxlÆ we±`yGZ cv^iwUi Dci myZvi Uvb e†Gîi 

meÆwbÁ² we±`yGZ myZvi Uvb AGcÞv Kg nGe| 
MvwYwZK weGkÏlGYi gvaÅGg mZÅZv hvPvB KGiv|  4 

24 bs cÉGk²i Dîi 

K  eÅvmvaÆ ˆfÙi ‰es cÉhyÚ eGji ˆfÙi àYdjGK UKÆ eGj| 

L  ‰KRb b†ZÅ wkÍ¸x bvPvi mgq nVvr KGi Zvi NƒYÆb ˆeM 
e†w«¬i cÉGqvRb nGZ cvGi| ZLb ˆm `yB nvZ àwUGq ˆbq| 
‰GZ NƒYÆb AGÞi mvGcGÞ ˆ`Gni RoZvi övgK KGg hvIqvq 
ˆKŒwYK fi ˆeGMi msiÞY mƒò (I11 = I22) AbymvGi Zvi 
ˆ`Gni ˆKŒwYK ˆeM e†w«¬ cvGe|  

mycvi wUcm& : cÉGqvM I DœPZi `ÞZvi cÉGk²i DîGii 

RGbÅ Abyi…c ˆh cÉGk²i DîiwU Rvbv ^vKGZ nGe  

M  500 g fGii ‰KwU eÕ§GK myZvi mvnvGhÅ ˆeGa DÍÏÁ¼ ZGj 
0.5 m eÅvmvaÆ wewkÓ¡ e†îvKvi cG^ 3 ms–1 ˆeGM ˆNvivGbv 
nGœQ| eÕ§wUi ˆK±`ÊgyLx ej wbYÆq KGiv| 

N  MvwYwZK fvGe weGkÏlY KGiv ˆh e†Gîi kxlÆ we±`yGZ eÕ§wUi 
Dci myZvi Uvb meÆwbÁ² we±`yGZ myZvi Uvb AGcÞv Kg| 

cÉk²25  ‰KwU à`vGgi ˆmjGdi ‰K cÉvG¯¦ ‰KwU fvix evÝ 
ivLv AvGQ| evÝwUGK ˆmjGdi mwVK Õ©vGb ivLGZ ‰KRb 
kÉwgK Abyf„wgK eivei 24N ej cÉGqvGM evGÝi ‰K cÉvG¯¦ 
avØv w`Gjb| ‰GZ evÝwUGZ gvò 0.5m/s2 Z½iY mçvwiZ 
nGjv| ZvGK mvnvhÅ Kivi RbÅ Aci ‰K kÉwgK ‰Gm evGÝi 
AbÅ cÉvG¯¦ ‰KwU `wo gReyZfvGe ˆeuGa Abyf„wgGKi mvG^ 30 
ˆKvGY 20N ej cÉGqvGM Uvb w`Gjb| ỳBRGb wgGj evÝwUGK 
mwVK Õ©vGb Õ©vcb KiGjb|  

 
w«¼Zxq kÉwgK 

24N (cÉ^g kÉwgK) 
30 

20N 

 
A  wkLbdj: 4 

K. fiGeM Kx aiGbi ivwk?  1 
L. ˆKvb ˆKvb kGZÆ wZbwU mgv¯¦ivj ej mvgÅveÕ©v 

cÉwZÓ¤v KiGe?  2 
M. `y’Rb kÉwgK ‰KGò ej cÉGqvM KiGj 2 ˆmGKG´£ 

evÝwU KZ`ƒi mivGbv hvGe?  3 
N. evÝwUGK 25 ˆKvGY ˆnjvGbv ‰KwU gm†Y ˆmjGdi 

Dci wÕ©i ivLGZ Kx cwigvY ej cÉGqvM KiGZ nGe 
wPòmn MvwYwZKfvGe weGkÏlY KGiv| 4 

25 bs cÉGk²i Dîi 

K  fiGeM ‰KwU ˆfÙi ivwk| 

L  wbÁ²wjwLZ wZbwU kGZÆ mgv ¦̄ivj ej mvgÅveÕ©v cÉwZÓ¤v KiGe 

i. ej wZbwU ‰KB mgZGj wKÌqv KiGe| 

ii. ej wZbwU ciÕ·i mgv¯¦ivj nGZ cvGi| 

iii. ˆh ˆKvGbv ‰KwU ej Aci `ywU eGji jwº¬i mgvb I 

wecixZgyLx nGZ nGe| 

mycvi wUcm& : cÉGqvM I DœPZi `ÞZvi cÉGk²i DîGii 

RGbÅ Abyi…c ˆh cÉGk²i DîiwU Rvbv ^vKGZ nGe  

M  1 kg fGii ˆKvb eÐKGK NlÆYnxb ZGj 10 N eGj 30 

ˆKvGY ˆVjGj eGji KvhÆKix gvb nq ÷aygvò eGji Abyf„wgK 

Dcvsk| ˆmGÞGò Z½iY KZ nGe? 

N   ˆKvGY ˆnjvGbv gm†Y ZGj ivLv m fGii ˆKvb eÐK ZGji 

mgv¯¦ivj eivei IRGbi DcvsGki `i‚Y bxGP coGZ ^vKGe? 

eÐKwUGK wÕ©i ivLGZ nGj ZGji mgv¯¦ivGj mgvb cwigvY ej 

Dciw`GK cÉGqvM KiGZ nGe| eÅeÕ©vwUi mwPò eYÆbv `vI| 

cÉk²26  Rbve AvRgj Zuvi ˆgvUi mvBGKjwU wÕ©i AeÕ©vb 

nGZ 1.2ms–2 Z½iYmnKvGi PvjvGœQb| DÚ ˆgvUi mvBGKGji 

cÉwZwU PvKvi fi 5kg ‰es eÅvmvaÆ 30cm|  wkLbdj: 18 

K. ˆKŒwYK Z½iY KvGK eGj? 1 

L. UGKÆi gvòv mgxKiY wbYÆq KGiv| 2 

M. hvòvKvGj cÉ^g 10 ˆmGKG´£ PvKvwUi ˆKŒwYK miY 

KZ nGe? 3 

N. DóxcGK DwÍÏwLZ PvKv ỳwUi PKÌMwZi eÅvmvaÆ 25cm 

nGj, DÚ Z½iY m†wÓ¡GZ cÉGqvMK‡Z UGKÆi 1.5N ‰i ˆewk 

wQj Kx@MvwYwZK weGkÏlY mnKvGi gZvgZ `vI| 4 
26 bs cÉGk²i Dîi 

K  mgGqi mvG^ ˆKŒwYK ˆeGMi e†w«¬i nviGK ˆKŒwYK Z½iY eGj| 

L  UGKÆi gvòv = [eGji gvòv]  [AeÕ©vb ˆfÙGii gvòv] 

 = [fGii gvòv]  [Z½iGYi gvòv]  [L] (ˆhGnZz, F = ma)

 = [M]  [LT–2]  [L] 

 = [ML2 T–2] 

mycvi wUcm& : cÉGqvM I DœPZi `ÞZvi cÉGk²i DîGii 

RGbÅ Abyi…c ˆh cÉGk²i DîiwU Rvbv ^vKGZ nGe   

M  ‰KRb mvBGKj AvGivnx wÕ©i AeÕ©vb nGZ 1.2ms–2 

mgZ½iGY mvBGKj PvjvGœQb| mvBGKjwUi PvKvi fi 3kg ‰es 

eÅvmvaÆ 24 cm nGj hvòvi 1g 10 ˆmGKG´£ PvKvi ˆKŒwYK miY 

KZ? 

N  ‰KwU PvKvi fi 5 kg ‰es PKÌMwZi eÅvmvaÆ 25 cm, ‰i 

RoZvi övgK KZ ? PvKvwUGK 4 rads–2 ˆKŒwYK Z½iY m†wÓ¡ 

KiGZ KZ gvGbi UKÆ cÉGqvM KiGZ nGe? 
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cÉk²27 
 
 
 
 
 

DcGii wPGò AB mi‚ `íwU XY AGÞi mvGcGÞ Abyf„wgK 
ZGj NyiGZ cvGi| `íwUi fi 25 gm ‰es Š`NÆÅ 15 cm| ‰GZ 
ˆKŒwYK MwZkwÚ cÉGqvM Kivq ‰wU cÉwZ wgwbGU 50 evi NyiGZ 
cvGi|   wkLbdj: 13 

K. UKÆ Kx ivwk ? 1 
L. PKÌMwZi eÅvmvaÆ ejGZ Kx eyS? 2 

M. ewYÆZ AGÞi mvGcGÞ `íwUi RoZvi övgK wbYÆq 
Ki| 3 

N. `íwU Kx cwigvY ˆKŒwYK MwZkwÚ cÉvµ¦ nq wbYÆq Ki|4 
27 bs cÉGk²i Dîi  

K   UKÆ ˆÕ•jvi ivwk| 

L  ˆKvGbv `†p eÕ§i mgMÉ fi hw` ‰KwU wbw`ÆÓ¡ we± ỳGZ 
ˆK±`Êxf„Z Kiv hvq hvGZ KGi ‰KwU wbw`ÆÓ¡ AGÞi mvGcGÞ H 
ˆK±`Êxf„Z eÕ§KYvi RoZvi övgK, H wbw`ÆÓ¡ AGÞi mvGcGÞ 
mgMÉ †̀p eÕ§i RoZvi övgGKi mgvb nq, ZvnGj H  wbw Æ̀Ó¡ 
AÞ ˆ^GK ˆK±`Êxf„Z eÕ§KYvi jÁ¼ `ƒiZ½GK PKÌMwZi eÅvmvaÆ 
eGj| 
eÅvLÅv : aiv hvK, ‰KwU eÕ§i fi M ‰es ˆKvb AGÞi 
mvGcGÞ Zvi RoZvi övgK I| ‰Lb KÍ̧bv Kiv hvK, H eÕ§i 
fi M mgMÉ eÕ§i gGaÅ ew´ŸZ bv ˆ^GK ‰KwU we±`yGZ 
ˆK±`Êxf„Z AvGQ| NƒYÆb AÞ ˆ^GK H ˆK±`Êxf„Z eÕ§i `ƒiZ½ hZ 
nGj H AGÞi mvGcGÞ cywéf„Z eÕ§i RoZvi övgK I ‰i 
mgvb nGe, ˆmB `ƒiZ½GK PKÌMwZi eÅvmvaÆ K eGj| 

  I = MK2 

ev,  K = 
I

M  

mycvi wUcm& : cÉGqvM I DœPZi `ÞZvi cÉGk²i DîGii 

RGbÅ Abyi…c ˆh cÉGk²i DîiwU Rvbv ^vKGZ nGe  

M  15cm Š`NÅÆ I 50gm fiwewkÓ¡ ˆKvGbv `Gíi RoZvi 
övgK wbYÆq Ki| 

N  1m Š`NÅÆ I 500g fiwewkÓ¡ ˆKvGbv `Gí MwZkwÚ cÉGqvM 
Kivq `íwU wgwbGU 50 evi NyiGZ ^vGK| `íwUi ˆKŒwYK MwZkwÚ 
wbYÆq Ki|  

cÉk²28 ˆevGii nvBGWÈvGRb cigvYyi cÉÕ¦vweZ gGWj Abyhvqx 
‰KwU BGjKUÇb wbDwKÑqvGmi PZzw`ÆGK 2.18  106ms–1 `Ë‚wZGZ 
5.2  10–11m eÅvmvGaÆi KÞcG^ cÉ`wÞY KiGQ|  

 wkLbdj: 16 

K. NƒYÆb AÞ KvGK eGj? 1 
L. ˆK±`ÊgyLx eGji ‰KK wbYÆq KGiv| 2 

M. DóxcK gGZ, cÉwZ ˆmGKG´£ BGjKUÇbwU KZevi 
wbDwKÑqvmGK cÉ`wÞY KiGe? 3 

N. BGjKUÇGbi fi 9.1  10–31Kg nGj, DóxcGK 
DGÍÏwLZ ˆÞGò ˆK±`ÊgyLx eGji gvb KZ nIqv DwPZ@ 
gZvgZ `vI| 4 

28 bs cÉGk²i Dîi 

K  NƒYÆbkxj ˆKvGbv eÕ§i cÉGZÅKwU KYvi e†îvKvi MwZi 
ˆK±`ÊàGjv ˆh mijGiLvq AewÕ©Z ZvGK NƒYÆb AÞ eGj| 

L  hw` ˆKvGbv m fGii eÕ§ r eÅvmvGaÆi Abyf„wgK e†îvKvi 
cG^ v mg Ë̀‚wZGZ PGj ˆK±`ÊgyLx Z½iY cÉvµ¦ nq ZvnGj ˆK±`ÊgyLx 
ej nGe, 
 = eÕ§i fi  ˆK±`ÊgyLx Z½iY| 
 = ma 

 = 
mv2

r   

 = m2r [ˆhGnZz v = r] 

 = kg (rads–1)2. m [m,  I r ‰i ‰KK ewmGq] 
 = kgm rad2s–2 

‰GÞGò vad ˆK DnÅ ivLv nq 

  wbGYÆq ‰KK = kg.m.s2 
  = N 

‰wUB nj ˆK±`ÊgyLx eGji ‰KK| 
mycvi wUcm& : cÉGqvM I DœPZi `ÞZvi cÉGk²i DîGii 

RGbÅ Abyi…c ˆh cÉGk²i DîiwU Rvbv ^vKGZ nGe  

M  ˆKŒwYK `Ë‚wZ wbYÆq KGi, ˆKŒwYK `Ë‚wZi mvG^ NƒYÆbmsLÅvi 
mÁ·KÆ eÅenvi KiGZ nGe| 

N  ˆevGii nvBGWÈvGRb cigvYy gGWGj ‰KwU BGjKUÇb ‰KwU 
ˆcÉvUGbi Pviw`GK 5.2  10–11 m eÅvmvGaÆi ‰KwU e†îvKvi cG^ 
2.18  106 ms–1 `Ë~wZGZ cÉ`wÞY KGi| BGjKUÇGbi fi 9.1  

10–31 kg nGj ˆK±`ÊgyLx eGji gvb KZ ? 

cÉk²29  6050 rads–1 mgGKŒwYK ˆeGM NƒYÆbiZ ‰KwU dÑvB 
üBGji RoZvi övgK 80kgm2| mylg ˆeËK cÉGqvGM ‰GK 25s 
‰ ^vgvGbv nGjv|  wkLbdj: 14 

K. ˆKvGbv eÕ§i ˆKŒwYK ˆeGMi cwieZÆbGK evav ˆ`qvi 
cÉqvmGK Kx eGj? 1 

L. ˆKŒwYK MwZi ˆÞGò wbDUGbi Z‡Zxq mƒòwU wee†wZmn 
eÅvLÅv KGiv| 2 

M. DóxcGK DwÍÏwLZ dÑvB üBGji ˆÞGò cÉhyÚ UGKÆi gvb 
KZ? 3 

N. ˆeËK cÉhyÚ nIqvi ci ˆ^GK ˆ^Gg hvIqvi cƒeÆ chÆ¯¦ 
PvKwUi cGÞ 12,000 (evi nvRvi) NƒYÆb ˆ`qv Kx 
mÁ¿e@ weGkÏlY KGiv| 4 

29 bs cÉGk²i Dîi 

K  ˆKvGbv eÕ§i ˆKŒwYK ˆeGMi cwieZÆbGK evav ˆ`qvi 
cÉqvmGK RoZvi övgK eGj| 

 

Y 

A 

X 

B 
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L  ˆKŒwYK MwZi ˆÞGò wbDUGbi Z‡Zxq mƒò : cÉGZÅK 

wKÌqvgƒjK UGKÆi ‰KwU mgvb I wecixZ cÉwZwKÌqvgƒjK UKÆ 

AvGQ| 

eÅvLÅv : eÕ§ A Aci ‰KwU eÕ§ B-‰i Dci 


21UKÆ cÉGqvM 

KiGj B eÕ§I A-‰i Dci mgvb I wecixZgyLx UKÆ 


21 

cÉGqvM KiGe| ‰LvGb A KZ‡ÆK B-‰i Dci cÉhyÚ UKÆ 


21 

wKÌqvgƒjK UKÆ I B KZ‡ÆK A-‰i Dci cÉhyÚ UKÆ 


21nGœQ 

cÉwZwKÌqvgƒjK UKÆ| 

 


12  = – 


21 I 12 = 21 

cÉwZwKÌqvgƒjK UGKÆi w`K wKÌqvgƒjK UGKÆi wecixZgyLx, ZvB 

FYvñK wPn× eÅenvi Kiv nGqGQ|   

mycvi wUcm& : cÉGqvM I DœPZi `ÞZvi cÉGk²i DîGii 

RGbÅ Abyi…c ˆh cÉGk²i DîiwU Rvbv ^vKGZ nGe  

M  6000 rad s1 ˆKŒwYK ˆeGM NƒYÆbiZ ‰KwU dÑvB üBGji 

RoZvi övgK 80 kg m2| mylg ˆeËK cÉGqvM KGi ‰GK 30 s-

‰ ^vgvGbv nGjv| ˆeËKwU KZ UKÆ mieivn KGi ? 

N  7000 rad s1 ˆKŒwYK ˆeGM NƒYÆbiZ ‰KwU dÑvB üBGji 

RoZvi övgK 120 kg m2| mylg ˆeËK cÉGqvM KGi ‰GK 30 s-

‰ ^vgvGbv nGjv|  ‰ mgGq ‰wU KZevi NyiGe ?  

 AbykxjGbi RbÅ AviI cÉk²² 

cÉk²30 5 kg fGii ‰KwU eÕ§ 4 ms1 ˆeGM Dîi w`GK 

PjGQ| 3 kg fGii Aci ‰KwU eÕ§ 2 ms1 ˆeGM `wÞY w`GK 

PjGQ| ˆKvGbv ‰K mgq eÕ§ `ywUi gGaÅ msNGlÆi dGj ‰iv 

wgGj ‰K nGq ˆMj|  wkLbdj: 6 

K. ˆK±`ÊgyLx ej Kx? 1 

L. AwÕ©wZÕ©vcK msNlÆ KvGK eGj? 2 

M. wgwjZ eÕ§wU ˆKvb w`GK KZ ˆeGM PjGe? 3 

N. w«¼Zxq eÕ§i fi cÉ^g eÕ§i fGii wZbàY Kiv nGj 

wgwjZ eÕ§i ˆeGMi cwieZÆb KZ nGe? 4 

cÉk²31  Rbve Avwbm ‰KRb `Þ wkKvix| my±`ieGb nwiY 

wkKvi KiGZ wMGq Zvi nvGZ 10 kg fGii e±`yK ˆ^GK 10g 

fGii ‰KwU àwj 10 ms–1  ˆeGM ˆQvovi mgq e± ỳGK cøvr 

wKÌqvi m†wÓ¡ nq| ‰i dGj Avwbm mvGne ‰KUz AvNvZ ˆcGq 

ˆcQGbi w`GK mGi hvq|  wkLbdj: 6 

K. NlÆY Kx? 1 

L. wbDUGbi MwZwelqK Z‡Zxq mƒò eÅvLÅv KGiv| 2 

M. Avwbm mvGnGei e± ỳGKi cøvr ˆeM wbYÆq KGiv| 3 

N. DóxcGKi NUbvwU fiGeGMi wbZÅZv bxwZGK mg^Æb 

KGi wK? MvwYwZK weGkÏlY KGi ˆZvgvi gZvgZ 

`vI| 4 

cÉk²32 10 kg I 5 kg fGii `ywU eÕ§ mijGiLv eivei wK¯§ 

wecixZ w`GK Pjv AeÕ©vq ‰GK AciGK avØv w`j| avØvi 

cƒGeÆ ZvG`i ˆeM h^vKÌGg 2 ms1 (Dîi w`GK) I 2 ms1 

(`wÞY w`GK) wQj| avØvi ci 2q eÕ§wU 1 ms1 ˆeGM wcwQGq 

ˆMj| A  wkLbdj: 6 

K. fiGeGMi wbZÅZv mƒòwU Kx? 1 

L. fiGeGMi wbZÅZv mƒGò ‘w`K’-‰i ài‚Z½ AvGjvPbv 

KGiv| 2 

M. avØvi cƒGeÆ cÉGZÅK eÕ§i fiGeM KZ wQj? 3 

N. avØvi cGi 1g eÕ§wUi ˆeM ˆKb Dîi w`GK nGe? 4 

cÉk²33 PëMÉvg ˆ^GK XvKv Avmvi cG^ PvjKmn 1500 kg 

fGii ‰KwU UÇvK 60 kmh1 ˆeGM PjwQj| nVvr ˆ^Gg ^vKv 

‰KwU Mvoxi mvG^ msNlÆ nq ‰es mshyÚ AeÕ©vq 50 kmh1 

ˆeGM PjGZ ^vGK|  wkLbdj: 6 I 16 

K. NvZ eGji msæv `vI| 1 

L. “ˆK±`ÊgyLx ej «¼viv K‡ZKvR kƒbÅ nq” @ eÅvLÅv Ki|2 

M. DóxcGK DGÍÏwLZ ˆ^Gg ^vKv MvoxwUi fi KZ? 3 

N. MvwYwZK weGkÏlGYi gvaÅGg ˆ`LvI ˆh, msNGlÆi cƒGeÆ 

‰es cGi fiGeM msiwÞZ nGjI MwZkwÚ msiwÞZ 

nq bv| 4 

cÉk²34 ‰KwU Še`yÅwZK cvLvi RoZvi övgK 100kgm2| 

cvLvwU wgwbGU 1500 evi NyGi| myBP e®¬ Kivi 4 wgwbU ci 

cvLvwU e®¬ nGq hvq|  wkLbdj: 14 

K. PKÌMwZi eÅvmvaÆ Kx? 1 

L. eGji NvZ I fiGeGMi cwieZÆGbi gGaÅ mÁ·KÆ 

Õ©vcb Ki| 2 

M. Še`yÅwZK cvLvq cÉhyÚ UGKÆi gvb KZ? 3 

N. ˆ^Gg hvIqvi AvGM cvLvwUi cGÞ 3500 evi Nyiv mÁ¿e 

wKbv MvwYwZK weGkÏlGYi gvaÅGg hvPvB Ki| 4 

cÉk²35 my±`ieGb nwiY gviv wbwl«¬ ˆRGbI ‰KRb wkKvwi 

6kg fGii ‰KwU e± ỳK wbGq ˆmLvGb nwiY wkKvi KiGZ ˆMGjv| 

eGb ‰KwU nwiY ˆ`GL wkKvwiwU Zvi e± ỳK ˆ^GK 0.01 kg fGii 

‰KwU àwj QyuoGjv| àwjwU 300ms–1 ˆeGM bj ˆ^GK ˆei nGq 

ˆMj ‰es ‰KB mgq wkKvwi KuvGa avØv Abyfe KiGjv| wK ¦̄y 

nwiY AÞZ iBj ‰es cvwjGq ˆMj|   wkLbdj: 4 

K. PKÌMwZi eÅvmvGaÆi msæv `vI| 1 

L. wbDUGbi MwZmƒGòi mxgve«¬Zv eÅvLÅv Ki| 2 

M. DóxcGKi Z^ÅvbymvGi e± ỳGKi cøvr ˆeM ˆei Ki| 3 

N. e± ỳGKi evU KuvGai mvG^ kÚfvGe ˆPGc aGi àwj 

QuyoGj ˆh avØv jvGM, KvGai mvG^ AvjMvfvGe ˆVwKGq 

àwj QuyoGj Zvi ˆPGq AGbK ˆewk avØv jvGM-DwÚwUi 

h^v^ÆZv weGkÏlY Ki|  4 
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h =1.2m 

G 

B 

 

cÉk²36 gvwjnv ‰KwU evjwZGZ cvwb fwZÆ KGi DnvGK DjÁ¼ 

ZGj wPGòi gZ KGi NyivGZ ^vGK| cÉ^Gg ˆm wKQyUv axi MwZGZ 

NyivGZ ^vGK dGj cvwb cGo hvq| ZLb Zvi evev whwb ‰KRb 

ˆckvq wkÞK ejj AvGiv Ë̀‚Z NyivI ZvnGj cvwb coGe bv| 
 

 
   wkLbdj: 9 

K. ˆK±`ÊgyLx Z½iY KvGK eGj?  1 

L. ˆKvGbv eÕ§ hLb e†îvKvi cG^ NyGi, ZLb ˆK±`ÊgyLx ej 

«¼viv K‡ZKvR ÷bÅ nq ˆKb?  2 

M. cvwbmn cvwbi fi 7kg nGj ‰es iwki Š`NÆÅ 1m nGj 

meÆwbÁ² KZ ˆeGM NyivGj cvwb coGe bv| 3 

N. evjwZGK axi MwZGZ NyivGj cvwb cGo hvq wK §̄ Ë̀‚Z NyivGj 

cvwb cGo bv ˆKb eÅvLÅvmn MvwYwZK weGkÏlY `vI| 4 

cÉk²37 49 eÅvmvGaÆi euvK wewkÓ¡ ivÕ¦vi ˆgvUiMvwoi MwZ 

wPGò ˆ`LvGbv nGqGQ| ivÕ¦vi PIov 15m ‰es ivÕ¦vi wfZGii 

cÉv¯¦ ˆ^GK evBGii cÉv¯¦ 1.2m DuPz|   

 

 

 

 

 

 

 

 
 wkLbdj: 10 

K. ˆK±`ÊgyLx ej KvGK eGj? 1 

L. wKÌqv I cÉwZwKÌqv ciÕ·i mgvb ‰es wecixZ nGjI 

‰iv KLGbv mvgÅ cÉwZÓ¤v KiGZ cvGi bv ˆKb? 2 

M. euvK NyiGZ ˆgvUiMvwowUGK KZ ˆeGM PjGZ nGe? 3 

N. ‰KB eÅvswKs ˆKvY wewkÓ¡ ivÕ¦vi euvGKi eÅvmvaÆ 

ˆewk ev Kg nGj ˆgvUiMvwoi ˆeGMi Kxi…c cwieZÆb 

KiGZ nGe @ eÅvLÅv Ki| 4 

cÉk²38 ‰KwU Mvwoi fi 100kg| MvwowU e†îvKvi cG^ 

72kmh–1 mg`ywZGZ Pjgvb ^vKGj Zvi ˆK±`ÊgyLx Z½iY nq 
1ms–2    wkLbdj: 7 I 9 

K. ˆKŒwYK ˆeM KvGK eGj? 1 

L. UKÆ KLb m†wÓ¡ nq? 2 

M. DóxcGK DwÍÏwLZ MvwowUi e†îvKvi cG^i eÅvmvaÆ I 

ˆK±`ÊgyLx ej ˆei Ki| 3 

N. UKÆ, ˆKŒwYK Z½iY I RoZvi övgGKi gGaÅ mÁ·KÆ 

Õ©vcb Ki| 4 

cÉk²39 ‰KwU eÕ§i Dci 9N gvGbi ej cÉGqvM Kivq 3 

ms–2 Z½iY cÉvµ¦ nq| eÕ§wUi Dci 5N gvGbi Aci ‰KwU ej 

9N gvGbi eGji mvG^ 60 ˆKvGY cÉGqvM Kiv nGj eÕ§wUi 

Z½iY cwiewZÆZ nGjv|  wkLbdj: 16 

K. ˆKvb KYv wewbgGqi dGj ˆgmb KYvi D«¿e NGU? 1 

L. `ywU eGji gvGS mvgÅveÕ©v ARÆb wKfvGe mÁ¿e? 2 

M. DóxcGK DwÍÏwLZ eÕ§i fi KZ wQj? 3 

N. cwiewZÆZ Z½iY jvf Kivi ci 10s ‰ eÕ§wUi ˆeGMi 

cwieZÆb KZ nGe@ weGkÏlY Ki| 4 

cÉk²40 35kg I 55kg fGii `ywU eÕ§ h^vKÌGg 10ms–1 ‰es 

12ms–1 ˆeGM ciÕ·i wecixZ w`GK Avmvi mgq gyGLvgywL 

msNlÆ nj| msNGlÆi ci eÕ§«¼q ‰KGò ‰KwU wbw Æ̀Ó¡ w`GK 

‰KB ˆeGM PjGZ ÷i‚ Kij|  wkLbdj: 18 

K. AveZÆb NlÆGYi `ywU evÕ¦e D`vniY DGÍÏL Ki| 1 

L. ˆKvb ˆKvb mƒGòi mvnvGhÅ wZbwU Amgv¯¦ivj eGji 

fvimvgÅ eÅvLÅv Kiv hvq? 2 

M. eÕ§«¼Gqi P„ov¯¦ MwZGeM, DóxcK gGZ KZ? 3 

N. eÕ§«¼Gqi wgwjZ AeÕ©vi MwZkwÚ, msNGlÆi cƒGeÆi 

MwZkwÚi mgwÓ¡i mgvb nGe Kx@ weGkÏlY KGiv| 4 

cÉk²41  4kg fiwewkÓ¡ ‰KwU wmwj´£vGii eÅvm 25cm| 

wmwj´£viwU 10ms–1 ˆeGM Abyf„wgKfvGe MwoGq PjwQj|  
 wkLbdj: 13 

K. ‰KwU eGji NƒYÆb m†wÓ¡ Kivi mvgG^ÆÅi cwigvc Kx? 1 

L. ˆKŒwYK fiGeGMi gvòv mgxKiY wbYÆq Ki| 2 

M. DóxcGK DwÍÏwLZ wmwj´£viwUi RoZvi övgK wbYÆq 

KGiv| 3 

N. DóxcK gGZ, wmwj´£viwUi ˆgvU MwZkwÚ KZ nIqv 

DwPZ@ MvwYwZKfvGe weGkÏlY mnKvGi gZvgZ  

`vI| 4 

  


