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{]Xn-]Xn-°p∂ {]Imiw

Hcp D®-k-a-bw. apJØv {]Imiw ]Xn-®-t∏mƒ CXv Fhn-sS-\n-∂mWv F∂v t\m°nb

JZoP, ¢m n\p shfn-bn¬ IÆm-Sn-bp-ambn Iq´p-Imcn -\n¬°p-∂Xv I≠p. JZo-P-bpsS

apJØv {]Imiw h∂p-hoWXv FhnsS \n∂m-bn-cn°pw? Fß-s\-bm-bn-cn°pw?

ka-X-e-Z¿∏Ww D]-tbm-

Kn®v {]Imiw `nØn-bnepw

apJ-Øp-sams° ]Xn-∏n®

A\p-`-h-ßƒ \nßƒ°p-ap-

≠m-bn-´p--≠t√m? {]Im-i-

Øns‚ Hcp t{kmX v D]-

tbm-Kn-®v Hcp {]h-¿Ø\w

\ap°v sNbvXmtem?

GI-tZiw 12cm hoXn-bpw

30cm \of-hpw 6cm Db-c-hp-

ap≈ Hcp Im¿Uvt_m¿Uv

s]´n FSp-°p-I. CXns‚

FXn¿h-i-ß-fnse Im¿Uvt_m¿Uv \o°w-sNbvXv kpXm-cy-amb t]mfn-Øo≥ jo‰v H´n-

°pI. Nn{Xw 8.1 ¬ ImWn-®n-cn-°p-∂-Xp-t]mse s]´n-bpsS AI-h-iØv ka-X-e-Z¿∏Ww

sh°pI. s]´n-°p-≈n¬ Nµ-\-Øncn IØn®v

]pI-\n-d-bv°p-I. s]´n-bpsS apI-fn-ep≈ Hcp

Zzm-c-Øn-eqsS tek¿ tSm¿®n¬ \n∂p≈

civan Z¿∏-W-Øn-te°v Ncn®v ]Xn-∏n-°p-I.

{]Im-i-Øns‚ ]mX \nco-£n-°p-I.

tSm¿®n¬ \n∂v Z¿∏-W-Øn¬ ]Xn® civansb F¥p-hn-fn°mw?

Z¿∏-W-Øn¬ \n∂v {]Xn-]Xn®v hcp∂ civansbtbm?

tSm¿®n-s‚bpw Z¿∏-W-Øn-s‚bpw Ncn-hp-Iƒ hyXym-k-s∏-SpØn ]co-£Ww

Bh¿Øn-°q. Fs¥m-s°-bmWv \nco-£-W-ßƒ?

8 {]Im-i-ho-Yn-bn-eqsS

Nn{Xw 8.1

AXn-kq-£vaamb H´-\-h[n {]Im-

i-c-ivan-Iƒ tN¿∂ Hcp "_ow' Bbn-

´mWv tSm¿®n¬ \n∂v {]Imiw hcp-

∂-Xv. hfsc sNdnb kpjn-c-Øn-

eqsS {]Imiw IS-∂p-h-cp-∂Xv

t]mepw "_ow' Bbn-́ m-Wv. Cß-s\-

bmWv {]Imiw hcp-∂-sX-¶nepw

{]Im-i-Øns‚ ]mX Nn{Xo-I-cn-°p-

∂Xv Hcp civansb kqNn-∏n-°p∂

tcJ D]-tbm-Kn®mWv,

tSm¿®v

ka-X-e-Z¿∏Ww
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]´nI hni-I-e\w sNbvX-Xn¬\n∂pw \nßƒ F¥v \nK-a-\-Øn-se-Øp-∂p?

]X-\-c-ivan-bpsS Xe-Øn¬ am‰w hcpØnbm¬ {]Xn-]X\ civan CtX-X-e-Øn¬

e`n-°ptam? sNbvXp-t\m-°q.

\nßƒ sNbvX {]h¿Ø-\-ß-fn¬ \n∂v {]Xn-]X\sØ kw_-‘n® Fs¥ms°

\nK-a-\-ß-fn¬ FØn-t®-cm≥ Ign-™p?

$

$ ]X-\-c-ivan, {]Xn-]X\-c-ivan, ]X-\-_n-µp-hn¬ {]Xn-]X\-X-e-Øn\v hc-bv°p∂ ew_w

F∂nh Htc -X-e-Øn-em-bn-cn-°pw.

Ch-bmWv {]Xn-]X\ \nb-a-ßƒ.

Cu \nb-a-ßƒ GXp-Xcw {]Xn-]X\-Xe-Øn\pw _m[-I-am-Wv.

{]Imiw ]Xn-°p∂ _nµp-hnte°v (]X-\-_n-µp) {]Xn-]X\Xe-Øn\v ew_-ambn hc-

bv°p∂ tcJbmWv ew_w (normal).
ew_-hp-ambn ]X-\-c-ivan-bpw {]Xn-]X\ civan-bpw D≠m°p∂ tImWp-Iƒ°v Fs¥-

¶nepw _‘-apt≠m?

Hcp- ]-co-£Ww sNbvXp-t\m-°mw.

Hcp t{UmbnwKv jo‰v, s{]m{Sm-IvS¿, ka-

X-e-Z¿∏-Ww, kv{Io≥ F∂nh Nn{X-Øn-

te-Xp-t]mse {Iao-I-cn-°q (Nn{Xw 8.2).

ew_w hc®v s{]m{Sm-IvS-dnse tImW-f-

hp-Iƒ IS-em-kn¬ tcJ-s∏-Sp-Øq.

t]∏-dns‚ {]X-e-Øn-eqsS tek¿ civan-

hn-hn[ tImWp-I-fn¬ Z¿∏-W-Øn¬ ]Xn-

∏n-°p-I. Hmtcm kµ¿ -̀Ønepw {]Xn-]Xn-

®p-h-cp∂ {]Im-icivan-bpsS ]mX hc-®v

]X-\-tImWpw {]Xn-]X\ tImWpw

Af∂v ]´n-I 8.1 ¬ tcJ-s∏-Sp-Øp-I.

{Ia
]X-\- tIm¨ (i) {]Xn-]X\ tIm¨ (r)

\º¿

1

2

3

4

]´nI 8.1

Nn{Xw 8.2
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Z¿∏Ww ]e-Xcw

ss_°ns‚ IÆm-Sn-bn¬ \nßƒ apJw

t\m°n-bn-´pt≠m? F¥mWv {]Xn-_nw-_-

Øns‚ {]tXy -IX? Z¿∏Ww ka-

XeamtWm?

Hcp ]pXnb Ão¬kv]qWn¬ \nß-fpsS

apJw t\m°q.

D≈nepw ]pdØpw ImWp∂ {]Xn-

_nw_w Hcp t]mse-bmtWm?

GXv hiØv ImWp∂ {]Xn-_nw-

_-amWv ss_°ns‚ IÆm-Sn-bn¬

ImWp∂ {]Xn-_nw-_-tØmSv kmay-ap-≈Xv?

kv]qWns‚ Ccp hi-ß-fnepw {]Xn-_nw_w hyXy-kvX-ambn ImWm≥ F¥mhmw

Imc-Ww?

.............................................................................................................................................................................................

\ap-s°mcp {]h¿Ø\w sNbvXp-t\m-°mw.

\nß-fpsS kvIqƒ em_n-ep≈ Z¿∏-W-ßsf ka-Xe Z¿∏-Ww, tIm¨shIvkv Z¿∏Ww,

tIm¨tIhv Z¿∏Ww F∂n-ßs\ Xcw-Xn-cn-°q. Ah-bpsS {]tXy-I-X-Iƒ Is≠Øn

]´nI˛8.2 ¬ tcJ-s∏-Sp-Øq.

{]Im-i-sØ {]Xn-]Xn∏n°p∂

Xew h{I-X-ehp-amImw

{]Imiw {]Xn-]Xn-∏n°p∂ Z¿∏-W-

Øns‚ Xew ]pd-tØ°v X≈n \n¬°p-

∂ hn[-Øn -em -sW- -¶n¬ AXns\

tIm¨shIvkv Z¿∏-W-sa∂pw D≈n-te°v

Ipgn-™n-cn-°p∂ hn[-Øn-em-sW-¶n¬

AXns\ tIm¨tIhv Z¿∏Ww F∂pw

hnfn-°p-∂p.

{Ia
ka-X-e-Z¿∏Ww tIm¨shIvkv Z¿∏Ww tIm¨tIhv Z¿∏Ww

- \-º¿

]´nI 8.2

tKmfo-b-Z¿∏-W-ßƒ (Spherical Mirrors)

Nn{Xw 8.3

(a) (b) (c)

Nn{Xw 8.3 (a) bn¬ ImWn-®n-cn-°p∂Xpt]mse Hcp πmÃnIv ]¥n¬\n∂v Hcp sNdn-b-

`mKw apdn-°q. AXns‚ Dƒh-iØv Aep-an-\nbw t^mbn¬ H´n®v Hcp {]Xn-]X\ Xew

cq]-s∏-SpØnsbSp-Øm¬ \ap-°-Xns\ GXp-Xcw Z¿∏-W-ambn D]-tbm-Kn-°mw?
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Z¿∏Ww GXv tKmf-Øns‚ `mK-ambn hcp-

∂pthm B tKmf-Øns‚ tI{µ-amWv Z¿∏-W-

Øns‚ h{IXm tI{µw (centre of  curvature).
Z¿∏-W-Øns‚ {]Xn-]X\-X-e-Øns‚ a[y-_n-µp-

hmWv t]mƒ (pole).
h{I-Xm-tI-{µhpw t]mfpw XΩn¬ _‘n-∏n-°p∂

tcJ-bmWv apJyA£w (principal axis)
Z¿∏Ww GXp tKmf-Øns‚ `mK-amtWm B

tKmf-Øns‚ Bc-amWv h{IXm Bcw (radius
of  curvature).

]pdw ̀ mK-amWv {]Xn-]X\ Xe-ambn

cq]-s∏-Sp-Øp∂-sX-¶ntem?

\Ωƒ cq]-s∏-Sp-Ønb Z¿∏-W-ßƒ

Hcp tKmf-Øns‚ `mK-amsW∂v

I≠t√m. CØcw Z¿∏-W-ß-fmWv

tKmfob Z¿∏-W-ßƒ (spherical
mirrors).
Nn{Xw 8.3 (b), 8.3 (c) F∂n-h-bn¬

h{IXmtI{µw C, t]mƒ P,  apJy-A-

£w, h{I-Xm-Bcw F∂nh AS-bm-

f-s∏-Sp-Øq.

t^m°kv (Focus)
Hcp tIm¨tIhv Z¿∏Ww kqcy\v A`n-ap-J-ambn ]nSn°q (Nnv{Xw 8.4). kqcy-{]-Imiw

kv{Io\n¬ Hcp _nµp-hn¬ tI{µo-I-cn-°q. ]e-X-hW ]co-£Ww Bh¿Øn-°pI. Hmtcm

Xh-Wbpw kv{Io\pw ({]Im-i-_nµp-hpw) Z¿∏-Whpw XΩn-ep≈ Zqcw Af-∂p-t\m-°q. F¥v

{]tXy-IXbmWv ImWp-∂Xv? hfsc Zqsc-bp≈ hkvXp-°-fpsS {]Xn-_nw-_-ßƒ CXp-

t]mse cq]oI-cn-°pI. {]Xn-_nw-_hpw Z¿∏-Whpw XΩn-ep≈  Zqcw Af-∂p-t\m-°q.

t\csØ Is≠Ønb Zqc-hp-ambn Xmc-Xayw sNøpI. ka-X-e-Z¿∏Ww D]-tbm-Kn®v ]co-

£Ww Bh¿Øn-°q.

Nn{Xw 8.4

Nn{Xw 8.5(a)

kqcy-{]-Im-ihpw Z¿∏-Whpw D]-tbm-Kn-®p≈

]co-£-W-Øn¬ Z¿∏-W-Øn¬ \n∂v {]Xn-]-

Xn-®v hcp∂ {]Imi cavin-Iƒ t\cn v́ IÆn¬

]Xn-°msX kq£n-°-Ww.

C F P

(b)

Fß-s\-bmWv Zqsc-bp≈ hkvXp-°-fpsS {]Xn-_nw-_-ßƒ ÿnc-am-bn Htc- ÿm-

\Øp Xs∂ e`n-°p-∂-Xv? Xmsg-sIm-Sp-Øn-cn-°p∂ Nn{Xßƒ {i≤n-°q.
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t]mƒap-X¬ t^m°kv hsc-bp≈ Zqc-amWv t^m°kv Zqcw (f),

CXv h{IXm Bc-Øns‚  (R) ]Ip-Xn-bm-bn-cn-°pw.  R = 2f

{]Xn-_nw_ cq]o-I-cWw (Image Formation)
hfsc Zqsc-bp≈ hkvXp-°-fpsS {]Xn-_nw_ßƒ F√m-bvt∏mgpw Z¿∏-W-Øns‚ apJy

t^m°kn¬ e`n-°p-∂-Xmbn I≠p-ht√m? hkvXp- Z¿∏-W-Øn\p apºn¬ Fhn-sS- sh-®n-

cp--∂mepw {]Xn-_nw_w t^m°kn¬ Xs∂-bmtWm cq]-s∏-Sp-∂-Xv? \ap-s°mcp {]h¿Ø\w

sNbv-Xp-t\m-°mw.

CFP

Hcp ka-Xe Z¿∏-W-Ønepw tIm¨tIhv Z¿∏-W-Ønepw hnZq-c-X-bn¬ \n∂v hcp∂ {]Im-

i-c-ivan-Iƒ ]Xn-°p-∂-XmWv Nn{X-ß-fn¬ ImWn-®n-cn-°p-∂-Xv.

Fs¥ms° {]tXy-I-X-I-fmWv ImWm≥ Ign-bp-∂-Xv?

$ ]X-\-c-ivan-Iƒ kam-¥-c-ß-fm-Wv.

$

Hcp tIm¨tIhv Z¿∏-W-Øn¬ apJy-A-£-Øn\v kam-¥c-ambn ]Xn-°p∂ civan-Iƒ {]Xn-

]X\-Øn-\p-tijw apJy A£-Ønse Hcp _nµp-hn¬ tI{µo-I-cn-°p∂psh∂v I≠t√m.

Cu _nµp-hmWv tIm¨tIhv Z¿∏-W-Øns‚ apJy t^m°-kv.

F¶n¬ hfsc Zqsc-bp≈ hkvXp-°-fpsS {]Xn-_nw-_-ßƒ Htc ÿm\-Øp-Xs∂

e`n-°p-∂Xv F¥p-sIm-≠mhmw?

Hcp ka-Xe Z¿∏-W-Øn\v t^m°kv D≠m-Iptam?

Nn{Xw 8.5 s\ ASn-ÿm-\-am°n \nß-fpsS Is≠-Ø-ep-Iƒ kb≥kv Ub-dn-bn¬ tcJ-s∏-

Sp-Øq.

apºv \SØnb {]h¿Ø-\-Øn¬ tIm¨tIhv Z¿∏-W-Øn\p ]Icw tIm¨shIvkv

Z¿∏-W-ap-]-tbm-Kn®v kv{Io\n¬ {]Xn-_nw_w cq]o-I-cn-°m-\m-Iptam? F¥mhmw

ImcWw?

Nn{Xw 8.6,  {]Xn-]X\ \nb-a-ßƒ F∂nh ASn-ÿm-\-am°n \nß-fpsS Is≠-Ø¬ tcJ-

s∏-Sp-Øq.

Nn{X-Øn¬ apJy A£-Ønse Hcp _nµp-hn¬ \n∂v {]Xn-]X\ civan-Iƒ ]pd-s∏-´p-h-cp-

∂-Xp-t]mse tXm∂p-∂nt√? Cu _nµp-hmWv tIm¨shIvkv Z¿∏-W-Øns‚ apJyt^m°kv.

CXv bYm¿Y-a-√m-Ø-Xn-\m¬ CXns\ anYym-t^m-°kv F∂p ]d-bp-∂p.

Nn{Xw 8.6



92

C F P C F P

L M

N

L

N M

tcJm-Nn{Xw hc-bv°mw

Hcp tIm¨tIhv Z¿∏-W-Øn\p apºn¬ hnhn[ ÿm\-ß-fn¬ Ccn-°p∂ hkvXp-hns‚

{]Xn-_nw_ cq]o-I-cWw a\- n-em-°n-bt√m.

{]Xn-_nw_ cq]o-I-cWw \ap°v tcJm-Nn-{X-Øn-eqsS kqNn-∏n-°mw.

tIm¨tIhv Z¿∏-W-Øn-¬ ]Xn-°p∂ {]Imicivan-bpw AXns‚ {]Xn-]X\civanbpw

Nn{Xw 8.8 ¬ \¬In-bn-cn-°p-∂p.

t^m°kv Zqcw Is≠-Ønb tIm¨tIhv Z¿∏Ww Ãm‚n¬ Dd-∏n-°q. Z¿∏-W-Øn\p ap≥h-

i-Ømbn F, 2F (C) F∂nh AS-bm-f-s∏-Sp-ØpI. IØn® sagp-Ip-Xncn Z¿∏-W-Øn\p apºn¬

hnhn[ ÿm\-ß-fn¬ sh®v {]Xn-_nw_w kv{Io\n¬ cq]-s∏-Sp-Øq. {]Xn-_nw-_-Øns‚

ÿm\hpw khn-ti-j-X-Ifpw ]´n-I- (8.3)¬ tcJ-s∏-Sp-ØpI.

Nn{Xw 8.7

{Ia   hkvXp-hns‚ {]Xn-_nw-_-Øns‚ {]Xn-_nw-_-Øns‚

- \-º¿  ÿm\w ÿm\w khn-ti-j-X-Iƒ

1

2

3

4

5

]´nI 8.3

Nn{Xw 8.8 (a) Nn{Xw 8.8 (b)

Z¿∏-WsØ At]-£n®v
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{]Xn-]X\ \nb-a-Øns‚ ASn-ÿm-\-Øn¬ Nn{X-ßƒ hni-I-e\w sNbvXv \nß-fpsS

Is≠-Ø-ep-Iƒ tcJ-s∏-Sp-Øq.

$ apJy A£-Øn\v kam-¥-c-ambn Z¿∏-W-Øn¬ ]Xn-°p∂ {]Imicivan {]Xn-]X-\-

Øn-\p-tijw apJy-t^m-°-kn¬ IqSn IS∂p t]mIp-∂p.

$

$

$

\nßfpsS Is≠-Ø-ep-I-fpsS ASn-ÿm-\-Øn¬ apI-fn¬ ]d-™n-cn-°p∂ GsX-¶nepw

c≠p Inc-W-ßƒ D]-tbm-K-s∏-SpØn {]Xn-_nw_ cq]o-I-c-W-Øns‚  tcJm-Nn-{X-ßƒ

kb≥kv Ub-dn-bn¬ hc®v ]´nI 8.4 ]q¿Øn-bm-°pI. ]´n-I-Iƒ 8.3 Dpw 8.4 Dw Xmc-Xayw

sNøq.

(a) hkvXp C °v A∏pdw

C F P

L

M

N

Nn{Xw 8.8 (c) Nn{Xw 8.8 (d)

O

B

I

M
F PC

Nn{Xw 8.9

PC F

L

N

Hcp tKmf-Øns‚ tI{µ-Øn¬ \n∂v tKmtfm-]-cn-X-

e-Øn-te°v hc-bv°p∂ GXp tcJbpw tKmtfm-]-cn-

X-e-Øn\v ew_-am-bn-cn-°pw.

B F∂ _nµp-hns‚ {]Xn-_nw-_-amWv M. CXp-t]mse hkvXp-hns‚ O °pw B °pw CS-

bv°p≈ Hmtcm _nµp-hn¬ \n∂p-ap≈ ]X-\-c-ivanbpw {]Xn-]-X\ civanbpw hc-®m¬ IM
F∂ {]Xn-_nw_w cq]-s∏-Spw.

i

r

M
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Nn{Xw \nco-£n®v {]Xn-_nw-_-Øns‚ {]tXy-I-X-Iƒ enÃv sNøq.

tIm¨shIvkv, tIm¨tIhv Z¿∏-W-ß-fpsS {]tXy-I-XIfpw Ah cq]o-I-cn-°p∂ {]Xn-

_nw-_-ß-fpsS khn-ti-j-X-Ifpw I≠-t√m.

\nXy-Po-hn-X-Øn¬ hnhn-[-Xcw Z¿∏-W-ßƒ D]-tbm-Kn-°p∂ kµ¿`-ßƒ Is≠Øn

FgpXq.

$ hml-\-ß-fn¬ ss{Uh¿am¿ dnb¿hyq Z¿∏-

W-ß-fmbn tIm¨shIvkv Z¿∏-W-ßƒ

D]-tbm-Kn-°p-∂p.

$

$

$

O

B

P

M

I F
C

tIm¨tIhv Z¿∏Ww cq]o-I-cn-°p∂ {]Xn-_nw-_-ß-fpsS ÿm\hpw khn-ti-j-X-Ifpw

I≠p-ht√m? CXp--t]mse tIm¨shIvkv Z¿∏Ww cq]o-I-cn-°p∂ {]Xn-_nw-_-Øns‚ tcJm-

Nn-{Xhpw hc-bv°mw.

Nn{Xw 8.10

{Ia Z¿∏-WsØ At]-£n®v {]Xn-_nw-_-Øns‚

\-º¿ hkvXp-hns‚ {]Xn-_nw-_-Øns‚  kz`mhw

- ÿm\w ÿm\w

1 hkvXp C °v A∏pdw

2 hkvXp C bn¬

3 C bv°pw F \pw CS-bn¬

4 F ¬
5 F \pw t]mfn-\p-an-S-bn¬

]´nI 8.4


