
N

_ew

 (a)

 (c)

 (d)

Nn{X-ßƒ {i≤n-®t√m.

Hmtcm kµ¿`-Ønepw hkvXp-°ƒ°v F¥mWv kw`-hn-®Xv?

(a)
(b)
(c) `qan-bpsS BI¿j-W-_-ew-aqew amß- hogp-∂p.

(d)
(e)

hkvXp-°ƒ°v ÿm\-am-‰-w D≠m-Im≥ F¥m-bn-cn°pw ImcWw?

F¶n¬ _ew F∂XpsIm≠v A¿Y-am-°p-∂-sX¥mWv? Iq´p-Im-cp-ambn N¿®-sNbvXv

\nß-fpsS Is≠-Øep-Iƒ kb≥kv Ub-dn-bn¬ tcJ-s∏-Sp-Øq.

Nn{Xw 10.1

10

(b)

S

 (e)
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Nn{X-Øn¬ kqNn-∏n-®n-cn-°p∂ kµ¿ -̀ß-fn¬ GsXms° hkvXp-°fnemWv kº¿°-

Øn-eqsS _ew {]tbm-Kn-°-s∏-Sp-∂Xv?

GsXms° hkvXp-°-fn-emWv kº¿°-an-√msX _ew {]tbm-Kn-°-s∏-´Xv?

F¶n¬ kº¿°-_-ehpw (contact force) kº¿°clnX _ehpw (non contact
force)  XΩn-ep≈ hyXymkw tcJ-s∏-Sp-Ømtam?

B¥-cnI-_-ew, _mly-_ew (Internal Force, External Force)
_ew {]tbm-Kn-°p-tºmƒ Ft∏mgpw hkvXp-°ƒ Nen-°ptam?

hn\p Hmt´m-dn-£-bn¬ kvIqfn-te°v t]mhp-I-bm-bn-cp-∂p. s]s´∂v hml\w \n∂p-t]mbn.

tdmU-cn-In¬ \n∂ Hcm-tfmSv hml\w

X≈n klm-bn-°m≥ ss{Uh¿ ]d-

™-t∏mƒ Abmƒ klm-bn®p.

hml\w apt∂m´p \oßp-Ibpw

Ãm¿´m-Ip-Ibpw sNbvXp. At∏mƒ

hn\p-hn\v Hcp kwibw. Hmt´mdn-£-

bpsS ko‰n¬ Xs∂ Ccp∂v sIm≠v

X≈n -bm¬ hml\w apt∂m´p

\oßnt√?

hn\p-hns‚ Cu kwi-b-tØmSv \nß-

fpsS {]Xn-I-cWw tcJ-s∏-Sp-Øq.

\nßƒ Hcp Itk-c-bn¬, Imep-Iƒ \ne-Øp-sXm-Sm-

Ø-hn[w Ccp∂v Itkc Db¿Øm≥ {ian-°q.

F¥mWv \nß-fpsS A\p-`hw?

C\n Xd-bn¬ \n∂p-sIm≠v Itkc Db¿Øm≥

{ian°q!

F¥p kw`-hn®p?

H∂m-asØ {]h¿Ø-\-Øn¬ \nßƒ {]tbm-Kn®

_ew B¥-cn-I-_eamWv.

c≠m-asØ {]h¿Ø-\-Øn-tem?

GXp Xcw _e-amWv hkvXp-°-fn¬ Ne\w

D≠m-°p-∂Xv?

F¶n¬ hn\p-hns‚ kwib-Øn\v \nß-fpsS DØcw

F¥m-bn-cn°pw?

Nn{Xw 10.2

Nn{Xw 10.3
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Nn{Xw˛(c)
Hcp tai- -c≠p t]¿

hyXykvX _e-Øn¬ X≈p-∂p.

Hcp tai-bn¬ hnhn[ coXn-bn¬ _ew {]tbm-Kn-®n-cn-°p-∂-XmWv Nn{Xw 10.4 ¬ ImWn-®n-

cn-°p∂-Xv.

GsX√mw kµ¿`-ß-fn-emWv tai Nen-°p-∂Xv? F¥p-sIm≠v?

GXp kµ¿`-Øn-emWv tai Nen-°m-ØXv? F¥p-sIm≠v?

\ap°v Hcp ]co-£Ww sNbvXp t\m°mw.

Hcp UkvIns‚ c≠-‰-ß-fn¬ Hmtcm I∏n- LSn-∏n-°p-I. Hcp tSmbvIm-dns‚ c≠{KØpw

sI´nb Nc-Sp-Iƒ I∏n-I-fn-eq-sS ISØn Ah-bpsS A{K-ß-fn¬ X´p-Iƒ Xq°n-bn-Sp-I. X´p-

-I-fn¬ Xpey-`mcw hbv°p-I. tSmbvIm-dns\ \nco-£n-°p-I. Im¿ Nen-°p-∂pt≠m?

XpS¿∂v GsX-¶nepw Hcp X´nse -`mcw h¿[n-∏n°q. Ct∏mƒ Imdn\v F¥mWv kw`-hn-

°p∂Xv?

 Nn{Xw˛(a)
Hcp tai c≠p t]¿ Htc-h-iØv \n∂v

Htc Zni-bn¬X-≈p-∂p.

k¥p-en-X-_ew, Ak-¥p-en-X-_ew

(Balanced Force, Unbalanced Force)

Nn{Xw 10.5

Nn{Xw 10.4

Nn{Xw˛(b)
Hcp-ta-i c≠p t]¿ hn]-co-X-Zn-i-bn¬

Htc _ew D]-tbm-Kn®v X≈p-∂p.
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Cu c≠v kµ¿`-ßfpw Xmc-Xayw sNbvXv \nco-£Ww tcJ-s∏-Sp-Øq.

GXp kµ¿`-Øn-emWv k¥p-en-X-_ew A\p-`-h-s∏-Sp-∂Xv?

Ft∏m-gmWv Ak-¥p-en-X-_ew A\p-`-h-s∏-´Xv?

GXp Xc-Øn-ep≈ _e-amWv Imdns\ N-en-∏n-®Xv?

Im¿ \n›nX Zni-bn¬ Nen-°p-tºmƒ `mcw Ipd-™- X´n¬ kmh-[m\w `mcw Iq´n-s°m-

≠n-cn-°pI. Hmtcm L´-Ønepw Imdns‚ Ne\thKX \nco-£n-°p-I. F¥p am‰-amWv kw`-

hn-°p-∂Xv? F¥psIm≠v?

Ft∏m-gmWv Im¿ \n›-e-am-Ip-∂Xv?

Ft∏m-gmWv Im¿ FXn¿ Zni-bn¬ Nen-°m≥ XpS-ßp-∂Xv?

CXns‚ ImcWw F¥m-bn-cn°pw?

\nß-fpsS Is≠-Ø-ep-Iƒ Xmsg sImSp-Øn-cn-°p∂ {]kvXmh-\-I-fp-ambn tbmPn-°p-

∂pt≠m F∂v ]cn-tim-[n°q.

$ \n›-emhÿ-bn-ep≈ Hcp hkvXp-hns\ Nen-∏n-°m≥ _ew Bh-iy-am-Wv.

$ \n›nX Zni-bn¬ Nen-°p∂ hkvXp-hns‚ Ne\Zni hyXym-k-s∏-Sp-Øm≥ _ew

Bh-iy-am-Wv.

$ Nen-°p∂ hkvXp-hns‚ thKX h¿[n-∏n-°m\pw Ipd-bv°m\pw _ew Bh-iy-amWv.

$ \n›nX Zni-bn¬ Nen-°p∂ hkvXp-hns\ \n›-e-am-°m≥ GXn¿Zn-i-bn¬ _ew

{]tbm-Kn-°-Ww.

Xmsg- sIm-Sp-Øn-cn-°p∂hbn¬ k¥p-enX _ehpw, Ak-¥p-enX _ehpw A\p-`-h-s∏-

Sp∂ kµ¿`-ßƒ Is≠-Øq.

$ Pew \nd-®- _-°‰v InW-‰n¬ \n∂v Db¿Øp-∂p.

$ Pew \nd-®- _-°‰v InW-‰nse sh≈-Øn¬\n-∂p-

b¿Øn \n›-e-am-°nb Ahÿ.

$ hSw-hen a’-c-Øn¬ CcpSoap-Ifpw i‡-ambn

hen-®n´pw hSw Nen-°mØ Ahÿ.

$ Hcp ssk°nƒ Xd-bn-eqsS \o-ßp-∂Xv.

\yq´s‚ H∂mw Ne\ \nbaw (Newton's first law of motion)
Imdns‚ ap≥ko-‰nencp∂v bm{X-sN-øp-∂-h¿°v "ko‰vs_¬‰v' \n¿_-‘-am-sW∂v Adn-bm-

at√m. F¥m-bn-cn°mw CXns‚ imkv{Xo-b-hiw?

HmSp∂ _ n¬ \n∂v NmSn-C-d-ßp∂ Hcmƒ _ ns‚ Zni-bn¬Xs∂ A¬]-k-abw HmSn-

b-Xn\ptijw am{Xsa \n¬°p-∂p-≈q.

F¥p sIm≠m-bn-cn°mw Abmƒ Cßs\ apt∂m´v HmSp-∂Xv?

Cßs\ HmSn-bn-s√-¶n¬ F¥mWv kw`-hn-°pI?

\nß-fpsS Is≠-Ø-ep-Iƒ {]tbmP-\-s∏-SpØn Xmsg-sIm-SpØncn-°p∂ tNmZy-ßƒ hni-

I-e\w sNøq.

\n›emhÿbnep≈ hkvXp-hns\ Nen-∏n-°m≥ F¥psN-øWw?

_e-Øns‚ bqWn‰v \yq´¨

BIp-∂p. GI-tZiw 100 {Kmw ̀ mc-

ap≈ Hcp hkvXp ssIbn¬

Xmßn-\n¿tØ≠n hcp-tºmƒ

{]tbm-Kn-t°≠ _ew GI-tZiw

1 N BWv.
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]¥pI-fn-bn¬ FXn-sc-h-cp∂ ]¥v hi-Øp-\n¬°p∂ Iq´p-Im-c\v FØn-°m≥ F¥p

sNøWw?

Xd-bn-eqsS Dcp-≠ph-cp∂ teml-tKmfw \n›-e-am-°m≥ \nßƒ F¥psNøpw?

kmh-[m\w BSn-sIm-≠n-cn-°p∂ Du™m-ens‚ thK-X-Iq-´m≥ \nßƒ F¥m-Wv

sNøm-dp-≈Xv?

\nß-fpsS Is≠-Ø-en¬ \n∂v _ew, \n›-em-h-ÿ, hkvXp-°-fpsS Ne-\-th-K-X, Ne-\-

Zni F∂nh _‘n-∏n®p sIm≠v Hcp \nK-a\w cq]o-I-cn-°mtam?

Ak-¥p-en-X-amb Hcp _mly-_ew {]tbmKn°s∏-Sp-∂-Xphsc GsXmcp-

h-kvXphpw AXns‚ \n›-em-h-ÿ-bntem t\¿tc-J-bn-eqsSbp≈ ka-N-e-

\-Øntem XpS-cp-∂-XmWv. CXmWv \yq´s‚ H∂mw Ne\-\-n-baw

PUXzw (Inertia)
"B\ \nßsf ]n≥Xp-S¿∂v HmSn-®m¬ hf™pXn-cn™v HmtS-≠-XmWv'

h\w-h-Ip-∏nse ssKUns‚ Cu \n¿tZ-i-Ønse imkv{Xo-b-hiw F¥m-bn-cn°pw?

\ap°v Hcp {]h¿Ø\w sNbvX-p t\m°mw. an\p-k-amb {]X-e-Øn¬/ Iymcwkv t_m¿Un¬

GXm\pw Iymcw-tIm-bn-\p-Iƒ ASp-°n-h-bv°p-I. kvss{S°¿ D]-tbm-Kn®v AXnse G‰hpw

ASn-bnse Iymcw-tIm-bn-≥ X´n-sØ-dn-∏n-°q. F¥p-kw-`-hn-°p∂p?

\nß-fpsS \nco-£Ww kb≥kv Ub-dnbn¬ Ipdn-°q.

•mkn-\p-ap-I-fn¬ Hcp Im¿Upw Im¿Un-\p-ap-I-fn¬ Hcp \mW-bhpw

hbv°p-I. Im¿Uv s]´∂v X´n-am-‰p-I. \mW-b-Øn\v F¥p- kw-`-hn-

°p∂p? F¥m-bn-cn°mw ImcWw?

Nn{Xw 10.6

Nn{Xw 10.7
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Nn{Xw 10.8

amkpw PU-Xzhpw (Mass and Inertia)
"]p´nwKv Z tjm´n¬" (Putting the shot)
D]-tbm-Kn-°p∂ teml-tKm-fhpw AtX

h-en-∏-ap≈ πmÃnIv t_mfpw  Hcp

Ncnhv Xe-Øn-eqsS Htc kabw Dcp-

´n-hn-Sq. \nß-fpsS Iq´p-Im-c≥ Cu

t_mfp-Iƒ Htc-k-abw \n›e-am-°m≥

{ian-°s´.

\nßƒ _ n¬ \n∂p-sIm≠v bm{X sNbvXn-́ p-≠t√m? HmSns°m≠n-cn-°p∂ _ v s]s´∂v

\n¬°p-tºmƒ _ n¬ \n¬°p∂ bm{X-°m-c\v F¥mWv kw`-hn-°pI? F¥mhmw

ImcWw?

\n¿Ønbn-´n-cn-°p∂ _ v s]s´∂v HmSm≥ XpS-ßp-tºmtgm? F¶n¬ Fs¥ms° \nK-a-

\-ßfnemWv \ap°v FØm≥ Ign-bpI?

$ Ne-\m-h-ÿ-bn¬ XpS-cp∂ Hcp hkvXp-hn\v AtX Ah-ÿ-bn¬ XpS-cm-\p≈ {]h-

W-X-bp-≠v. AXmWv Ne\PU-Xzw.

$

Ne\PU-Xzhpw \n›ePUXzpw a\-kn-em-°n-bt√m?

Hcp hkvXp-hn\v AXns‚ \n›-em-h-ÿbvs°m, t\¿tc-J-bn-

ep≈ kaNe-\-Ønt\m, kzbw am‰w hcp-Øm≥ Ign-bn√.

CXns\ PUXzw F∂p-]-d-bp-∂p.

_ v, s{Sbn≥ F∂nh ]q¿W-ambn \n¬°p-∂-Xn\v apºv Nne¿ ]pd-tØ°v NmSn-C-d-ßp-

∂Xv I≠n-´nt√? CXv \√XmtWm? CØcw {]h¿Ø-\-ßƒ ]e-t∏mgpw Kpcp-X--c-amb

A]-I-S-ßƒ £Wn®v hcpØp-∂nt√? Ne\ PUXzw F∂ Bi-bsØ ASn-ÿm-\-am°n

Cu kµ¿`-ßsf hni-I-e\w sNøq.

kvIqfnse tdmUv tk^v‰n ¢∫ns‚ B`n-ap-Jy-Øn¬ Cß-s\-bp≈ A]-I-S-ßfpw ]cn-lm-

c-am¿Kßfpw Dƒs°m-≈n-®psIm≠v Hcp skan-\m¿ Ah-X-cn-∏n-°q.

Ne\ PUXzw, \n›e PUXzw Ch A\p-`-h-s∏-Sp∂ a‰p kµ¿`-ßƒ ]´n-I-s∏-Sp-Øq.

Ne\ PUXzw \n›-e- P-UXzw

$ Id-ßn-s°m-≠n-cn-°p∂ ^m≥

Hm^m-°n-bmepw Aev]-k-abw

Id-ßn-s°m-≠n-cn-°p∂p.

$

$

$ amhns‚ sImºv Ipep-°p-tºmƒ

amß -sR´‰v hogp-∂p.

$

$
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c≠ns\bpw \n›-e-am-°m≥ {]tbm-Kn-t°≠ _ew Xpey-am-bn-cn-°ptam?

\n›-em-h-ÿ-bn-ep≈ Hcp taibpw kv‰qfpw X≈n-\o-°m≥ {]tbm-Kn-t°≠ _ew

H∂p-X-s∂bmtWm?

ta¬]-d™ kµ¿`-ßƒ Xmc-X-ayw-sNbvXv, hkvXp-°fpsS amkpw PUXzhpw XΩn-ep≈

_‘w Fs¥∂v Is≠Øn tcJ-s∏-Sp-Øq.

\nß-fpsS Is≠-Ø-ep-Iƒ {]tbm-P-\-s∏-SpØn h\w hIp-∏nse ssKUns‚ \n¿tZ-

i-Ønse imkv{Xo-b- hiw hy‡-am-°mtam?

]cn-[n-bn¬ Ihn™v Ip´n-Isf Ib‰n hnZym-e-b-Øn-te°pw Xncn®pw t]mIp∂ hml-\-

ßƒ I≠n-´nt√?

CØcw hml-\-ßƒ s]s´∂v s{_bv°v sNtø-≠n-h-∂m¬ F¥mWv kw`-hn-°pI?

amkpw Ne-\ PU-Xz-hpambn _‘-s∏-SpØn CXn\v hni-Zo-I-cWw \¬Imtam?

\nß-fpsS {]tZ-iØv Cu coXn-bn-ep≈ A]-I-S-ß-sf-°p-dn-®p≈ t_m[-h¬°Ww kb≥kv

¢∫ns‚ B`n-ap-Jy-Øn¬ \S-Øq.


