
75CHAP:^p¡fZ-10 : rhop_ PART-1

`pW$ 10
âL$pi : ‘fphs®“ A“¡ h¾$uch“

Light : Reflection And Refraction

MEMORY MAP

10

â
L$p

i



76CHAP:^p¡fZ-10 : rhop_ PART-1

‘°LfZdÝe_p ‘°ñp¡Ñf
INTEXT QUESTIONS

1. A„sNp£m Afukp“y„ dy¿e L¡$ÞÖ ìep¿epres L$fp¡. (‘p“ “„.-
168)

Á A„sNp£m Afukp ‘f dy¿e An“¡ kdp„sf Ap‘ps ’sp qL$fZp¡
‘fphs®“ ‘pdu“¡ dy¿e An ‘f A¡L$ tbvy$ ‘pk¡ dmu füp lp¡e  /
R>¡v$sp lp¡e R>¡. Ap tbvy$“¡ A„sNp£m Afukp“y„ dy¿e L¡$ÞÖ L$l¡ R>¡.

2. A¡L$ Np¡gue Afukp“u h¾$sp rÓS>ep 20 cm R>¡. s¡“u
L¡$ÞÖg„bpB L¡$V$gu li¡? (‘p“ “„-168)

Á Al] h¾$sp rÓS>ep (R) = 20 cm R>¡.

L¡$ÞÖ g„bpB (f) = (?)

L¡$ÞÖ g„bpB (f) = R/2 = 20/2

∴ f = 10 cm

3. A¡hp Afukp“y„ “pd Ap‘p¡ S>¡ hõsy“y„ ku^y s’p rhhr^®s (dp¡Vy$)
ârstbb Ap‘¡. (‘p“ “„-168)

Á A„sNp£m Afukp“¡ kpd¡ hõsy“¡ A“¡ F “u P hÃQ¡ d|L$sp„ ku^y
s’p rhhr^®s ârstbb Ap‘¡.

4. Ap‘Z¡ hpl“p¡“p kpBX$ duff sfuL¡$ brlNp£m Afukp“¡ L¡$d
‘k„v$ L$fuA¡ R>uA¡? (‘p“ “„-168)

Á brlNp£m Afukp“u kpd¡ hõsy“¡ Nd¡ s¡ õ’p“¡ d|L$hpdp„ Aph¡ s¡
hõsy“y„ l„d¡ip Apcpku, QÑy (ku^y) s’p “p“y„ ârstbb dm¡
R>¡.

Á hmu brlNp£m Afukp blpf“u sfa h¾$pL$pf lp¡e R>¡ s¡’u s¡“p
×rô$ n¡Óp¡ rhipm lp¡e R>¡.

Á s¡’u kdsg Afukp“u kfMpdZudp„ brlNp£m Afukp X²$pBhf“¡
s¡“u ‘pR>m“p¡ blº dp¡V$p¡ rhõspf v$ip®hu iL¡$ R>¡.

Á s¡’u brlNp£m Afukpdp„ X²$pBhf s¡“u ‘pR>m Aphsp V²$pqaL$“¡
Å¡B iL¡$ R>¡ A“¡ s¡ kyfrns fus¡ ‘p¡sp“y„ hpl“ Qgphu iL¡$ R>¡.

5. 32 cm h¾$sprÓS>ep ̂ fphsp brlNp£m Afukp“u L¡$ÞÖg„bpB
ip¡^p¡. (‘p“ “„-171)

Á Al] h¾$sprÓS>ep (R) = 32 cm

L¡$ÞÖg„bpB (f) = (?)

L¡$ÞÖg„bpB (f) = R/2 = 32/2

f = 16 cm

6. A¡L$ A„sNp£m Afukp¡ s¡“u kpd¡ 10 cm A„sf¡ fpM¡g hõsy“y„
ÓZ NÏ„ dp¡Vy$ hpõsrhL$ ârstbb Ap‘¡ R>¡. s¡“y„ ârstbb
L¡$V$gp A„sf¡ dmi¡? (‘p“ “„.-171)

Á Al] hõsy“y„ hpõsrhL$ ârstbb dm¡ R>¡. hpõsrhL$ ârstbb
l„d¡ip DgVy$ dm¡.

Á s¡’u dp¡V$hZu“y„ d|ëe F>Z dm¡.

Á dp¡V$hZu (m) = −3

Á hõsy A„sf (u) = −10 cm (hõsy Afukp“u ApNm R>¡.)

∴m =

∴-3 =         =

∴v = −30 cm

Á ârstbb A„sf v = −30 cm R>¡.

Á ârstbb A„sf F>Z dmsy lp¡hp’u ârstbb Afukp“u ApNm
30 cm A„sf¡ fQpe.

7. lhpdp„ Nrs L$fsy„ âL$pi“y„ qL$fZ ‘pZudp„ Ópky âh¡i¡ R>¡. iy„
âL$pi“y„ qL$fZ g„b sfa hp„Ly$ hmi¡ L¡$ g„b’u v|$f S>i¡? (‘p“
“„-176)

Á lhpdp„ Nrs L$fsy„ âL$pi“y„ qL$fZ ‘pZudp„ Óp„ky âh¡i¡ R>¡ Ðepf¡ s¡
g„b sfa hp„Ly$ hm¡ R>¡.

Á Al] lhp A¡ ‘psmy dpÝed R>¡ s¡’u s¡“u ^“sp Ap¡R>u lp¡e R>¡
s’p ‘pZu A¡ ^Ë$ dpÝed R>¡ s¡’u s¡“u ^“sp h^y lp¡e R>¡.

Á S>epf¡ âL$pi“y„ qL$fZ ‘psmp dpÝeddp„’u ^Ë$ dpÝeddp„ âh¡i¡
R>¡ Ðepf¡ s¡ g„b sfa hp„Ly$ hm¡ R>¡. L$pfZ L¡$ ^Ë$ dpÝeddp„ s¡“p¡
h¡N ^V$u Åe R>¡. s¡’u s¡ g„b sfa hp„Ly$ dm¡ R>¡.

8. âL$pi lhpdp„’u 1.....50 h¾$uch“p„L$ ^fphsu L$pQ“u àg¡V$dp„
âh¡i¡ R>¡. L$pQdp„ âL$pi“p¡ h¡N L¡$V$gp¡ li¡? i|ÞephL$pidp„
âL$pi“p¡ h¡N 3 x 108 ms-1 R>¡. (‘p“ “„.-----176)

Á L$pQ“p¡ h¾$uch“p„L$ (n
g
) = 1.50

i|ÞephL$pidp„ âL$pi“p¡ h¡N (c) = 3 x 108 ms-1

L$pQdp„ âL$pi“p¡ h¡N (v) = (?)

Á L$pQ“p¡ h¾$uch“p„L$ =

∴n
(g)

 =

∴ 1.50 =

∴v =          =

−v

u

−v

−10

v
10

i|ÞephL$pidp„ âL$pi“p¡ h¡N

L$pQdp„ âL$pi“p¡ h¡N

c

v
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∴v = 2 x 108 ms-1

L$pQdp„ âL$pi“p¡ h¡N 2 x 108 ms-1  ’pe.

9. L$p¡ô$L$ 10.3 dp„’u kp¥’u h^y âL$piue ^“sp ^fphsy„ dpÝed
ip¡^p¡. g^yÑd âL$prie ^“sp ^fphsy„ dpÝed ip¡^p¡. (‘p“
“„.-176)

Á S>¡ dpÝed“p¡ h¾$uch“p„L$ h^y s¡ dpÝed“u âL$piue ^“sp h^y
s’p S>¡ dpÝed“p¡ h¾$uch“p„L$ Ap¡R>p¡ s¡ dpÝed“u âL$piue
^“sp Ap¡R>u.

Á Ap‘¡g L$p¡ô$L$dp„ lufp“p¡ h¾$uch“p„L$ 2.42 R>¡. S>¡ kp¥’u h^y
lp¡hp’u lufp“u âL$piue ^“sp kp¥’u h^y lp¡e.

Á s’p lhp (hpey)“p¡ h¾$uch“p„L$ kp¥’u Ap¡R>p¡ 1.0003 R>¡. s¡’u
lhp“u âL$piue ^“sp kp¥’u Ap¡R>u lp¡e.

10. sd“¡ L¡$fp¡ku“, V$‘£ÞV$pB“ s’p ‘pZu Ap‘¡g R>¡. Ap ‘¥L$u
i¡dp„ âL$pi kp¥’u h^y h¡N’u Nrs L$fi¡? L$p¡ô$L$ 10.....3 dp„
Ap‘¡g dprlsu“p¡ D‘ep¡N L$fp¡. (‘p“ “„.-176)

Á L¡$fp¡ku““p¡ h¾$uch“p„L$ = 1.44

V$‘£ÞV$pB““p¡ h¾$uch“p„L$ = 1.47

‘pZu“p¡ h¾$uch“p„L$ = 1.33 R>¡.

Á S>¡ dpÝed“p¡ h¾$uch“p„L$ Ap¡R>p¡ s¡ dpÝeddp„ âL$pi kp¥’u h^y
h¡N’u Nrs L$f¡.

Á Al] L¡$fp¡ku“, V$‘£ÞV$pB“ s’p ‘pZudp„ ‘pZu“p¡ h¾$uch“p„L$
Ap¡R>p¡ R>¡ s¡’u ‘pZu“p dpÝeddp„ âL$pi“p¡ h¡N kp¥’u h^y li¡.

11. lufp“p¡ h¾$uch“p„L$ 2.....42 R>¡. Ap L$’““p¡ A’® iy„ ’pe?
(‘p“ “„.-176)

Á lufp“p¡ h¾$uch“p„L$ 2.42 R>¡. S>¡ k|Qh¡ R>¡ L¡$

1. lufpdp„ âL$pi“p¡ h¡N i|ÞephL$pidp„ âL$pi“p¡ h¡N L$fsp 1/
2.42 NZp¡ R>¡.

2. L$p¡B‘Z dpÝed“p h¾$uch“p„L$ ‘f’u s¡ A¡L$ dpÝeddp„’u S>epf¡
Ap‘¡g dpÝeddp„ v$pMg ’pe R>¡ Ðepf¡ s¡ L¡$V$gy„ hp„Ly$ hm¡ R>¡ s¡
v$ip®h¡ R>¡.

Á Al] lufp“p¡ h¾$uch“p„L$ h^y R>¡ s¡’u âL$pi“y„ qL$fZ S>epf¡
lhpdp„’u lufpdp„ v$pMg ’pe Ðepf¡ h^pf¡ hp„Ly$ hm¡ R>¡.

12. g¡Þk“p 1 X$pep¡àV$f ‘phf“u ìep¿ep Ap‘p¡. (‘p“ “„-184)

Á S>¡ g¡Þk“u L¡$ÞÖg„bpB 1 m lp¡e s¡  g¡Þk“p¡ ‘phf 1 X$pep¡àV$f
R>¡ s¡d L$l¡hpe.

13. A¡L$ brl®Np¡m g¡Þk Üpfp dmsy kp¡e“y„ kpQy A“¡ DgVy$ ârstbb
g¡Þk’u 50 cm v|$f dm¡ R>¡. Å¡ ârstbb“y„ L$v$ hõsy“p L$v$

S>¡V$gy„ S> d¡mhhy„ lp¡e sp¡ kp¡e“¡ brlNp£m g¡Þk’u L¡$V$gu v|$f
fpMhu Å¡BA¡? g¡Þk“p¡ ‘phf NZp¡. (‘p“ “„.-184)

Á Al] ârstbb A„sf (v) = +50 cm

ârstbb hpõsrhL$ DgVy$ A“¡ hõsy“p L$v$ S>¡V$gy„ d¡mhhy„ R>¡.

∴ dp¡V$hZu (m) = −1

∴m =

∴u =

∴u =

∴ u = −50 cm

kp¡e“¡ g¡Þk“u kpd¡ 50 cm A„sf¡ d|L$hu Å¡BA¡.

g¡Þk“p k|Ó A“ykpf

g¡Þk“p¡ ‘phf (p) =

P =         =

P = +4.0 D

14. 2m L¡$ÞÖg„bpB ^fphsp A„sNp£m g¡Þk“p¡ ‘phf ip¡^p¡.(‘p“
“„.-184)

Á L¡$ÞÖg„bpB (f) = −2m (A„sNp£m g¡Þk“u L¡$ÞÖg„bpB F>Z lp¡e)

‘phf (P) = (?)

‘phf (P) =     =

P = − 0.5 D

A„sNp£m g¡Þk“p¡ ‘phf F>Z lp¡e.

+v

u

+v
m

+50

−1

1

f

1

0.25

100

25

1

f

1

−2

     −      =

∴       −        =

∴     =       +        =

∴ f = 50/2 cm

∴ f = 25 cm

∴ f = 0.25 m

1

v

1

u

1

−50

1
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1

f

1

f

1
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1
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2
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1

f
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õhpÝepe_p ‘°ñp¡Ñf
TEXTUAL EXERCISE

1. “uQ¡“p Öìep¡ ‘¥L$u g¡Þk b“phhp dpV¡$ L$ep Öìep¡“p¡ D‘ep¡N
’B iL¡$ “rl?

(A) ‘pZu (B) L$pQ

(C) àgp[õV$L$ (D) L$g¡ (dpV$u)

S>hpb : (D) L$g¡ (dpV$u)

2. A¡L$ A„sNp£m Afukp hX¡$ dmsy ârstbb Apcpku, QÑy A“¡
hõsy L$fsp dp¡Vy$ dm¡ R>¡. hõsy“y„ õ’p“ L$ep„ li¡?

(A) dy¿e L¡$ÞÖ A“¡ h¾$sp L¡$ÞÖ“u hÃQ¡

(B) h¾$sp L¡$ÞÖ ‘f

(C) h¾$spL¡$ÞÖ“u ‘pR>m

(D) Afukp“p ^°yh A“¡ dy¿e L¡$ÞÖ“u hÃQ¡

S>hpb : (D) Afukp“p ^°yh A“¡ dy¿e L¡$ÞÖ“u hÃQ¡

3. brlNp£m g¡Þk“u kpd¡ hõsy“¡ L$ep„ fpMsp s¡“y„ kpQy A“¡
hõsy“p L$v$ S>¡V$gy„ S> ârstbb dm¡?

(A) g¡Þk“u dy¿e L¡$ÞÖ ‘f

(B) L¡$ÞÖ g„bpB L$fsp bdZp A„sf¡

(C) A“„s A„sf¡

(D) g¡Þk“p âL$piue L¡$ÞÖ A“¡ dy¿e L¡$ÞÖ“u hÃQ¡

S>hpb : (B) L¡$ÞÖ g„bpB L$fsp bdZp A„sf¡

4. A¡L$ Np¡gue Afukp A“¡ A¡L$ ‘psmp g¡Þk v$f¡L$“u L¡$ÞÖ g„bpB
−−−−−15 cm R>¡. Afukp¡ A“¡ g¡Þk ......

(A) b„“¡ A„sNp£m

(B) b„“¡ brlNp£m

(C) Afukp¡ A„sNp£m A“¡ g¡Þk brlNp£m
(D) Afukp¡ brlNp£m A“¡ g¡Þk A„sNp£m

S>hpb : (A) b„“¡ A„sNp£m

5. Afukp“u kpd¡ sd¡ Nd¡ Ðep„ Dcp flp¡ ârstb QÑy dm¡ R>¡.
sp¡ Ap Afukp¡

(A) kdsg (B) A„sNp£m

(C) brlNp£m (D) kdsg A’hp brlNp£m

S>hpb : (D) kdsg A’hp brlNp£m

6. iåv$L$p¡jdp„ Å¡hp dmsp “p“p Anfp¡“¡ hp„Qhp dpV¡$ sd¡ “uQ¡“p
‘¥L$u L$ep¡ g¡Þk ‘k„v$ L$fip¡?

(A) 50 cm L¡$ÞÖg„bpB“p¡ brlNp£m g¡Þk

(B) 50 cm L¡$ÞÖg„bpB“p¡ A„sNp£m g¡Þk

(C) 5 cm L¡$ÞÖ g„bpB“p¡ brlNp£m g¡Þk

(D) 5 cm L¡$ÞÖg„bpB“p¡ A„sNp£m g¡Þk

S>hpb : (C) 5 cm L¡$ÞÖ g„bpB“p¡ brlNp£m g¡Þk

Á brlNp£m g¡Þk Üpfp Apcpku A“¡ dp¡Vy$ ârstbb dmu iL¡$ s’p
S>¡d g¡Þk“u L¡$ÞÖg„bpB Ap¡R>u s¡d s¡“p¡ ‘phf h^y lp¡e

7. Ap‘Z¡ 15 cm L¡$ÞÖg„bpB“p A„sNp£m Afukp“p¡ D‘ep¡N L$fu
A¡L$ hõsy“y„ QÑy„ ârstbb d¡mhhp dp„NuA¡ R>uA¡. Afukp’u
hõsy A„sf“u Ahr^ L¡$V$gu lp¡hu Å¡BA¡? ârstbb“p¡ âL$pf
L¡$hp¡ li¡? ârstbb hõsy L$fsp dp¡Vy$ li¡ L¡$ “p“y? Ap qL$õkpdp„
ârstbb r“dp®Z v$ip®hsu qL$fZpL©$rs v$p¡fp¡.

Á S>epf¡ hõsy“¡ dy¿e L¡$ÞÖ A“¡ ̂ °yh“u hÃQ¡ d|L$hpdp„ Aph¡ Ðepf¡ s¡
hõsy“y„ Apcpku QÑy„ A“¡ dp¡Vy„$ ârstbb dm¡.

Á s¡’u D‘fp¡L$s qL$õkpdp„ hõsy“¡ A„sNp£m Afukp“u kpd¡ 15

cm L$fsp Ap¡R>p A„sf¡ d|L$hu Å¡BA¡.

Á ârstbb“p¡ âL$pf : Apcpku A“¡ QÑy.

Á ârstbb“y„ L$v$ : hõsy“p L$v$ L$fsp dp¡Vy$

8. “uQ¡“u ‘qf[õ’rsAp¡dp„ L$ep Afukp h‘fpe R>¡. s¡ S>Zphp¡.

(1) L$pf“u l¡X$gpBV$, (2) hpl““p¡ kpBX$ Afukp¡,

(3) kp¡gpf.  sdpfp¡ S>hpb L$pfZ krls S>Zphp¡.

Á L$pf“u l¡X$gpBV$dp„ A„sNp£m Afukp“p¡ D‘ep¡N L$fhpdp„ Aph¡
R>¡.

+ L$pfZ : bëb“¡ s¡“p dy¿e L¡$ÞÖ ‘f d|L$hpdp„ Aph¡ sp¡
l¡X$gpBV$dp„’u âL$pi“p i[¼sipmu kdp„sf qL$fZbud d¡mhu
iL$pe R>¡.

Á hpl““p kpBX$ Afukpdp„ brl®Np¡m Afukp“p¡ D‘ep¡N L$fhpdp„
Aph¡ R>¡.

+ L$pfZ : brlNp£m Afukp Üpfp dmsp ârstbbp¡ l„d¡ip ku^p
A“¡ “p“p lp¡e R>¡ s’p s¡ blpf“u sfa’u h¾$pL$pf lp¡hp“¡
L$pfZ¡ s¡d“p ×rô$n¡Óp¡ ‘Z rhipm lp¡e R>¡ s¡’u X²$pBhf s¡“u
‘pR>m Aphsp V²$pauL$“p¡ blº dp¡V$p¡ rhõspf Å¡B iL¡$.

Á kp¡gpfdp„ A„sNp£m Afukp“p¡ D‘ep¡N L$fhpdp„ Aph¡ R>¡.
10
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15 cm

10 cm

+ L$pfZ : A„sNp£m Afukp ‘f k|e®“p qL$fZp¡ Ap‘ps ’sp s¡
‘fphs®“ ‘pdu“¡ dy¿e L¡$ÞÖ ‘f L¡$ÞÖus ’pe R>¡. S>¡“p L$pfZ¡
Dódp DÐ‘ß ’pe R>¡ s’p 180º C ’u 200º C S>¡V$gy„ sp‘dp“
âpá L$fu iL$pe R>¡.

9. brlNp£m g¡Þk“p AX$^p cpN“¡ L$pmp ‘¡‘f hX¡$ Y$p„L$u v$¡hpdp„
Apìep¡ R>¡. iy„ Ap g¡Þk hõsy“y„ k„‘|Z® ârstbb Ap‘i¡? sdpfy
‘qfZpd âpep¡rNL$ fus¡ ‘Z QL$pkp¡. sdpfy Ahgp¡L$“
kdÅhp¡.

Á brlNp£m g¡Þk“p AX$^p cpN“¡ L$pmp ‘¡‘f hX¡$ Y$p„L$u v$¡hpdp„
Aph¡ sp¡ g¡Þk hX¡$ hõsy“y„ k„‘|Z® ârstbb fQpi¡.

Á ‘f„sy dmsp ârstbb“u s¡S>õhusp A“¡ suh°sp My‰p g¡Þk hX¡$
dmsp ârstbb L$fsp Ap¡R>u li¡.

Á L$pfZ L¡$ g¡Þk“p¡ AX$^p¡ cpN Y„$L$pe¡g lp¡hp’u s¡“p Üpfp h¾$uch“
‘pdsp qL$fZp¡“u k„¿ep Ap¡R>u lp¡e R>¡ s¡’u dmsp ârstbb“y„
L$v$ A“¡ ârstbb“y„ õ’p“ s’p ârstbb“p¡ âL$pf kdp“ S>
lp¡e R>¡ ‘f„sy s¡“u suh°sp A“¡ s¡S>õhusp Ap¡R>u ’B Åe R>¡.

10. 5 cm g„bpB“u A¡L$ hõsy“¡ 10 cm L¡$ÞÖg„bpB“p Arckpfu
g¡Þk’u 25 cm v|$f fpMu R>¡. qL$fZpL©$rs v$p¡fp¡ A“¡ ârstbb“y„
õ’p“, L$v$ A“¡ âL$pf S>Zphp¡.

Á hõsy JQpB (h) = +5 cm

Á hõsy A„sf (u) : = −25 cm

Á L¡$ÞÖg„bpB (f) = +10 cm

(Arckpfu g¡Þk R>¡. ∴brlNp£m g¡Þk R>¡.)

Á ârstbb A„sf (v) = (?)

Á ârstbb - JQpB (h') = (?)

g¡Þk“p k|Ó A“ykpf

dp¡V$hZu (m) =      =

∴       =

∴ h' =           =

∴ h' = −3.3 cm

Á Al] ârstbb JQpB F>Z dm¡ R>¡.

Á ârstbb hpõsrhL$ A“¡ DgVy$ dm¡ s’p ârstbb 3.3 cm “y„
dm¡. S>¡ hõsy“p L$v$ L$fsp “p“y„ R>¡.

11. 15 cm L¡$ÞÖg„bpB“p„ A„sNp£m g¡Þk 10 cm v|$f ârstbb fQ¡
R>¡. hõsy“¡ g¡Þk’u L¡$V$gu v|$f fpMu li¡? qL$fZpL©$rs v$p¡fp¡.

Á L¡$ÞÖ g„bpB (f) = −15 cm (A„sNp£m g¡Þk)

Á ârstbb A„sf (v) = −10 cm

(A„sNp£m g¡Þkdp„ hõsy sfa (X$pbu sfa) ârstbb dm¡)

Á g¡Þk“p k|Ó A“ykpf

u = −30 cm

Á hõsy g¡Þk“u X$pbu sfa 30 cm A„sf¡ fpM¡g R>¡.

     −      =

∴       −        =

∴     =       −       =        =

∴ v  = 50/3 cm

∴ v  = 16.666 cm

∴ v = 1.67 m

1

v

1

u

1

−25

1

v

1

10

1

v

1

10

1

25

1

f

5−2

50

3

50

 v

u

 h'

 h

 h'

 5

50/3

−25

50x5

−25x3

−10

3

     −      =

∴      =      −

∴     =        −        =       +

∴      =         =

1

v

1

u

1

u

1

f

1

v

1

u

1

f

1

−10

1

−15

1

−10

1

15

1

u

-3+2

30

−1

30

10

25 cm
16.66 cm
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12. 15 cm L¡$ÞÖg„bpB“p brlNp£m Afukp’u 10 cm v|$f hõsy“¡
d|L$u R>¡. ârstbb“y„ õ’p“ A“¡ âL$pf S>Zphp¡.

Á hõsy“y„ A„sf (u) = −10 cm

Á L¡$ÞÖ g„bpB (f) = +15 cm (brlNp£m Afukp¡)

Á ârstbb A„sf (v) = (?)

Afukp“p k|Ó dyS>b

v = +6 cm

Á Al] ârstbb A„sf ^“ dm¡ R>¡. S>¡ k|Qh¡ R>¡ L¡$ ârstbb
Afukp“u ‘pR>m 6 cm A„sf¡ fQpe.

Á ârstbb Afukp“u ‘pR>m fQpsy lp¡hp’u

Á ârstbb“p¡ âL$pf : Apcpku A“¡ QÑy„.

13. kdsg Afukp’u dmsu dp¡V$hZu +1 R>¡. Ap“p¡ A’® iy„
’pe?

Á dp¡V$hZu“y„ d|ëe 1 R>¡.

∴ ârstbb“y„ L$v$ hõsy“p L$v$ S>¡V$gy„ S> lp¡e.

Á s’p dp¡V$hZu“y„ d|ëe ^“ R>¡.

∴ Apcpku A“¡ QÑy„ ârstbb dm¡.

Á Apd m = +1 R>¡ Ap“p¡ A’® hõsy“y„ Apcpku QÑy„ A“¡ hõsy“p
L$v$ S>¡V$gy„ ârstbb dm¡.

14. 30 cm h¾$sprÓS>ep ^fphsp brlNp£m Afukp“u kpd¡ 20

cm v|$f 5 cm g„bpB“u A¡L$ hõsy dyL¡$gu R>¡. ârstbb“y„ õ’p“,
âL$pf A“¡ L$v$ ip¡^p¡.

brlNp£m Afukp¡ :-

Á h¾$sp rÓS>ep (R) = +30 cm

Á hõsy A„sf (u) = −20 cm

Á hõsy JQpB (h) = +5 cm

Á L¡$ÞÖ g„bpB (f) = R/2 = 30/2 = 15 cm

Á ârstbb A„sf (v) = (?)

Á ârstbb JQpB (h') = (?)

Afukp“p k|Ó A“ykpf

∴ v = 60/7

∴ v = +8.57 cm

Á Al] ârstbb A„sf ^“ lp¡hp’u ârstbb Afukp“u ‘pR>m
8.57 cm A„sf¡ dm¡.

Á dp¡V$hZu (m) =      =

∴      =

∴  h' =           =      cm

∴  h' = +2.1 cm

Á Al] ârstbb“y„ L$v$ ^“ lp¡hp’u Apcpku A“¡ QÑy 2.1 cm

JQpB ^fphsy ârstbb dm¡.

Á Al] h = 5 cm s’p h' = 2.1 cm lp¡hp’u

ârstbb hõsy L$fsp “p“y dm¡.

15. 18 cm L¡$ÞÖg„bpB ^fphsp A„sNp£m Afukp“u kpd¡ 27 cm

v|$f, 7 cm g„bpB“u A¡L$ hõsy“¡ d|L$u R>¡. ‘X$v$p“¡ Afukp’u
L¡$V$gp A„sf¡ fpMsp s¡“p ‘f suÿZ ârstbb L¡$[ÞÖs ’i¡?
ârstbb“p¡ âL$pf A“¡ kpBT (L$v$) ip¡^p¡.

A„sNp£m Afukp¡ :-

Á hõsy JQpB (h') = +7 cm Á L¡$ÞÖ g„bpB (f) = −18 cm

Á hõsy A„sf (u) = −27 cm Á ârstbb A„sf (v) = (?)

Á ârstbb JQpB (h') = (?)

Afukp“p k|Ó A“ykpf

     +      =

∴      =      −

∴     =        −        =       +

∴      =         =       =

1

15

1
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1

v

1

v

1
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1

f

1

u

1

u

1
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1

−10

1

v

2+3
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5

 30

1

 6

     +      =

∴      =      −

∴     =        −        =       +

∴      =         =

1
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1

20

1

v

1

v

1

v

1

f

1

f

1

u

1

u

1

15

1

−20

1

v

4+3

60

7

 60

 −v

 u

 h'

 h

 h'

 5

−60/7

−20

60x5

20x7

15

7

     +      =

∴      =      −

∴     =        −        =       +

∴      =           =

−1

18

1

v

1

v

1

v

1

f

1

f

1

u

1

u

1

−18

1

−27

1

v

−3+2

24

−1

 54

1
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∴∴∴∴∴  v = −−−−−54 cm

Á ârstbb A„sf F>Z R>¡ s¡’u ârstbb Afukp“u ApNm 54

cm A„sf¡ dm¡.

Á Al] ârstbb“y„ L$v$ F>Z dm¡ R>¡ s¡’u ârstbb hpõsrhL$ A“¡
DgVy$ s’p 14 cm JQpB“y„ dm¡.

16. −−−−−2.0 D ‘phf ^fphsp g¡Þk“u L¡$ÞÖg„bpB ip¡^p¡. Ap g¡Þk
L$ep âL$pf“p¡ li¡?

Á ‘phf (P) = −2.0 D

L¡$ÞÖg„bpB (f) = (?)

∴  f  =

∴  f  =        = −0.5 m

∴  f  = − 0.5 m

∴  f  = − 50 cm

Á Al] g¡Þk“p¡ ‘phf F>Z R>¡. s¡’u s¡ A„sNp£m g¡Þk R>¡.

17. A¡L$ X$p ¡L$V$f +1.5 D ‘phf ^fphsp iyqÙL$fZ g¡Þk“y„
râõL$u‘i“ Ap‘¡ R>¡. g¡Þk“u L¡$ÞÖg„bpB ip¡^p¡. râõ¾$pBb
g¡Þk Arckpfu R>¡ L¡$ A‘kpfu?

Á ‘phf (P) = +1.5 D

L¡$ÞÖg„bpB (f) = (?)

∴  f  =

∴  f  =        =

∴  f  = 0.67 m

∴  f  = 67 cm

Á Al] g¡Þk“p¡ ‘phf ^“ R>¡ s¡’u s¡ brlNp£m g¡Þk R>¡.

Á s¡’u râõ¾$pBb g¡Þk Arckpfu g¡Þk R>¡.

ANÐe_p ‘°ñp¡Ñf
IMP Question-Answers

âõsph“p, 10.1-âL$pi“y„ ‘fphs®“

1. âL$pi A¡V$g¡ iy„? s¡“y„ õhê$‘ kdÅhp¡. (2M)

Á Ap‘Zu Ap„Mdp„ k„h¡v$“p D‘Åhsp rhÛys Qy„bL$ue rhqL$fZ“¡
âL$pi L$l¡ R>¡.

Á kpdpÞe fus¡ âL$pi kyf¡M ‘’ ‘f Nrs L$f¡ R>¡ S>¡“¡ âL$pi“y„
qL$fZ L$l¡ R>¡.

Á Å¡ âL$pi“p ‘’dp„ M|b “p“u A‘pfv$i®L$ hõsy fpM¡g lp¡e sp¡
s¡ kyf¡M ‘’ ‘f Nrs L$fhp“¡ bv$g¡ s¡“u ^pf ‘pk¡’u hp„L$p¡ hm¡
R>¡. Ap ^V$“p“¡ ""âL$pi“y„ rhhs®“'' L$l¡ R>¡.

Á rhhs®““u OV$“p kdS>hp dpV¡$ âL$pi“¡ sf„N õhê$‘¡ dp“hpdp„
Aph¡ R>¡. R>sp„ âL$pi“u kpQu âL©$rs (NyZ^d®) rhi¡ rhrh^
d„sìep¡ R>¡.

Á S>¡dp„ L¡$V$guL$ ‘qf[õ’rsdp„ âL$pi“¡ L$Z õhê$‘¡ dp“hpdp„ Aph¡g
R>¡. s¡’u Ap^yr“L$ L$hp¡ÞV$d rkÙp„sdp„ âL$pi“p L$Z k„b„r^s
NyZ^dp£ s’p sf„N âL©$rs hÃQ¡ kdÞhe kp^hpdp„ Apìep¡ R>¡.

2. Ap‘Z¡ hõsy“¡ L$epf¡ Å¡B iL$uA¡? (2M)

Á S>epf¡ L$p¡B hõsy ‘f âL$pi Ap‘ps ’pe Ðepf¡ s¡ hõsy ‘f’u
âL$pi ‘fphs}s ’B“¡ Ap‘Zu Ap„Mdp„ v$pMg ’B k„h¡v$“p
D‘Åh¡ Ðepf¡ Ap‘Z¡ s¡ hõsy“¡ Å¡B iL$uA¡.

3. ‘fphs®“ A¡V$g¡ iy„? s¡“p âL$pfp¡ kdÅhp¡. (3M)

Á ‘fphs®“ : Å¡ L$p¡B hõsy `f âL$pi Ap`ps L$fhp\u s¡_u
k`pV$u ̀ f\u âL$pi ̀ pR>p¡ a¡„L$pe sp¡ s¡ OV$_p_¡ âL$pi_y„ ̀ fphs®_
L$l¡ R>¡.

þ s¡_p dy¿e b¡ âL$pf R>¡ :
(1) r_erds `fphs®_ A_¡ (2) Ar_erds `fphs®_

Á r_erds `fphs®_ :
Äepf¡ kdp„sf âL$pi
qL$fZ ỳ„S> guku A\hp

`p∑rgi L$f°gu k`pV$u ̀ f
Ap`ps L$fhpdp„  Aph¡ R>¡
Ðepf¡ k`pV$u `f\u s¡

Qp¡½$k qv$ipdp„ kdp„sf `fphs®_ `pd¡ R>¡.
þ Ap âL$pf_p `fphs®__¡ r_erds `fphs®_ L$l¡ R>¡.
þ kdsg Afukp_u A¡L$ k`pV$u ̀ f\u \sy„ ̀ fphs®_ ̀ Z r_erds

Á dp¡V$hZu (m) =      =

∴      =           =

∴  h' =

∴  h' = −14 cm

 −v

 u

 h'

 h

 h'

 7

−(−54)

−27

−54x7

27

54

−27

1

P

1

−2.0

1

P

1

1.5
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15
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`fphs®_ S> R>¡.
Á Ar_erds `fphs®_ : Äepf¡ kdp„sf âL$pi_y„ qL$fZ`y„S>

MfbQX$u k`pV$u `f Ap`ps
L$fhpdp „ Aph¡ R> ¡
Ðepf¡ k`pV$u `f\u
`fphrs ®s âL $ pi
qL$fZ`y „S> kdp„sf
lp¡sy„ _\u.

þ s¡ dp¡V$p rhõspfdp„
a¡gpe R>¡ A_¡ Ap\u
Ap âL$pf_p `fphs®__¡ Ar_erds `fphs®_ L$l¡ R>¡.

þ D]$p. : V¡$bg, Myfiu, ̀ yõsL$, qv$hpg hNf¡ ̀ f\u \sy„ ̀ fphs®_
Ar_erds `fphs®_ R>¡.

þ Ar_erds `fphs®__¡ L$pfZ¡ S> hõsyAp¡ Å¡B iL$pe R>¡.

4. ârstbb L¡$hu fus¡ fQpe R>¡? ârstbb“p âL$pfp¡ kdÅhp¡?
A’hp

hpõsrhL$ ârstbb A“¡ Apcpku ârstbb kdÅhp¡.(3M)

Á L$p¡B A¡L$ S> tbv$y$dp„\u _uL$msp„ OZp b^p qL$fZp¡ `fphs®_
A\hp h¾$uch_ `pçep bpv$ buÅ L$p¡B tbv$y$A¡ dm¡ R>¡. Ap
buÅ tbv$y$_¡ â\d tbv$y$_y„ ârstbb L$l¡ R>¡.

5. Ap‘psL$p ¡Z A“¡ ‘fphs®“L$p ¡Z“u ìep¿ep Ap‘p¡ s’p
âL$pi“p ‘fphs®““p r“edp¡ gMp¡. (3M)

Á Ap‘psL$p¡Z : Ap`psqL$fZ¡ Ap`pstbv$y$A¡ k`pV$u_¡ v$p¡f¡g
g„b kp\¡ b_ph¡g L$p¡Z_¡ Ap`psL$p¡Z L$l¡ R>¡.

Á ‘fphs®“L$p¡Z : ̀ fphrs®s qL$fZ¡ Ap`pstbv$y$A¡ k`pV$u_¡ v$p¡f¡g
g„b kp\¡ b_ph¡g L$p¡Z_¡ `fphs®_L$p¡Z L$l¡ R>¡.

Á âL$pi“p ‘fphs®““p r“edp¡ :
þ Ap`psL$p¡Z A_¡ `fphs®_L$p¡Z l„d¡ip kdp_ lp¡e R>¡.

þ Ap`psqL$fZ, `fphrs®s qL$fZ A_¡ Ap`pstbv$y$A¡ k`pV$u_¡
v$p¡fg g„b Ap ÓZ¡e A¡L$ S> kdsgdp„ lp¡e R>¡.

6. Afukp¡ A¡V$g¡ iy„? Afukp“p âL$pf S>Zphp¡. (2M)

Á ‘p¡guk L$f¡gu k‘pV$u A’hp guku k‘pV$u L¡$ S>¡ âL$pi“p qL$fZp¡“y„
‘fphs®“ L$fu iL¡$ s¡hu guku, QmL$su A“¡ ‘fphs®L$ k‘pV$u“¡
Afukp¡ L$l¡ R>¡.

Á Afukp“p âL$pfp¡ : Afukp“p dy¿e b¡ âL$pf R>¡.

(1) kdsg Afukp¡ (2) Np¡gue Afukp¡

7. kdsg Afukp¡ A¡V$g¡ iy„? s¡“p Üpfp fQpsp ârstbb“u
gpnrZL$spAp¡ s’p s¡“p D‘ep¡Np¡ S>Zphp¡. (3M)

Á S>¡ Afukp“u ‘fphs®L$ k‘pV$u kdsg lp¡e s¡hp Afukp“¡ kdsg
Afukp¡ L$l¡ R>¡.

Á kdsg Afukp hX¡$ fQpsp ârstbb“u gpnrZL$spAp¡ :

i) kdsg Afukp hX¡$ fQpsy„ ârstbb l„d¡ip Apcpku A“¡ QÑy„
lp¡e R>¡.

ii) ârstbb“y„ L$v$ hõsy“p L$v$ S>¡V$gy„ S> lp¡e R>¡.

iii) ârstbb Afukp“u ‘pR>m s¡V$gp S> A„sf¡ fQpe R>¡ S>¡V$gp
A„sf¡ Afukp“u ApNm hõsy fpM¡g R>¡.

iv) Afukpdp„ ârstbb“u bpSy>Ap¡ X$pbp S>dZu DgV$pe¡gu lp¡e
R>¡.

Á kdsg Afukp“p D‘ep¡Np¡ :

1. kdsg Afukp¡“p¡ X²¡$k]N V¡$bgdp„ s¥epf ’su hMs¡ D‘ep¡N
L$fhpdp„ Aph¡ R>¡.

2. ‘¡fuõL$p¡‘, L¡$guXp¡$õL$p¡‘ S>¡hp kp^“p¡dp„ kdsg Afukp“p¡ D‘ep¡N
’pe R>¡.

10.....2  Np¡gue AfukpAp¡

8. Np¡gue Afukp A¡V$g¡ iy„? s¡“p âL$pf kdÅhp¡. (2M)

Á S>¡ Afukp“u ‘fphs®L$ k‘pV$u h¾$pL$pf (Np¡gue) lp¡e s¡hp
Afukp“¡ Np¡gue Afukp L$l¡ R>¡.

a
ipit(krN

KrbcD) spiT)

priv(t<t (krN

(b) Apcpku ârstbb : Å¡
qL$fZp¡ hpõshdp„ dmsp _
lp¡e `f„sy dmsp lp¡e s¡hp
cpk \sp¡ lp¡e, sp¡ Ap
ârstbb_ ¡  Apcpku
ârstbb L$l¡ R>¡.

þ Apcpku ârstbb ̀ X$v$p ̀ f
Tugu iL$psy„ _\u.

þ l„d¡ip QÑy„ lp¡e R>¡.

(a) hpõsrhL$ ârstbb : Å¡
qL$fZp¡ hpõshdp„ dmsp
lp¡e sp¡ fQpsp
ârstbb_¡ hpõsrhL$
ârstbb L$l¡ R>¡.

þ kpQy„ ârstbb `X$v$p `f
Tugu iL$pe R>¡.

þ l„d¡ip hõsy L$fsp EgVy„$
lp¡e.

ârstbb“p âL$pfp¡
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Á Np¡gue Afukp“p âL$pfp¡ :

1. A„sNp£m Afukp¡ : S>¡ Np¡gue Afukp“u ‘fphs®L$ k‘pV$u A„v$f“u
sfa h¾$pL$pf lp¡e A¡V$g¡¡ L¡$ Np¡mp“p L¡$ÞÖ sfa h¾$pL$pf lp¡e s¡“¡
A„sNp£m Afukp¡ L$l¡ R>¡.

2. brlNp£m Afukp¡ : S>¡ Np¡gue Afukp“u ‘fphs®L$ k‘pV$u blpf“u
sfa h¾$pL$pf lp¡e s¡“¡ brlNp£m Afukp¡ L$l¡ R>¡.

9. Np¡gue Afukp dpV¡$ “uQ¡“p iåv$p¡ ìep¿epres L$fp¡. (3M)

1. ^°yh (P)

2. h¾$sp L¡$ÞÖ (C)

3. h¾$sp rÓS>ep (R)

4. dy¿e An

5. dy¿e L¡$ÞÖ (F)

6. L¡$ÞÖ g„bpB (f)

7. v$‘®Z dyM

1..... ^°yh (P) : Np¡gue Afukp“u ‘fphs®L$ k‘pV$u“p L¡$ÞÖ“¡ Afukp“y„
^°yh L$l¡ R>¡. s¡ Afukp“p ‘©›$ ‘f Aph¡g lp¡e R>¡ S>¡“¡ kpdpÞe
fus¡ P k„op Üpfp v$ip®hhpdp„ Aph¡ R>¡.

2. h¾$sp L¡$ÞÖ (C) : Np¡gue Afukp“u ‘fphs®L$ k‘pV$u S>¡ Np¡mp“p
cpNê$‘¡ lp¡e, s¡ Np¡mp“p L¡$ÞÖ“¡ Np¡gue Afukp“y„ h¾$sp L¡$ÞÖ
L$l¡ R>¡. S>¡“¡ C k„op Üpfp v$ip®hpe R>¡.

Á h¾$sp L¡$ÞÖ A¡ Afukp“p¡ cpN “’u. s¡ ‘fphs®L$ k‘pV$u“u blpf
Aph¡gy„ lp¡e R>¡.

Á A„sNp£m Afukpdp„ h¾$sp L¡$ÞÖ ApNm s’p brlNp£m Afukpdp„
h¾$spL¡$ÞÖ Afukp“u ‘pR>m Aph¡gy„ lp¡e R>¡.

3. h¾$sp rÓS>ep (R) : Np¡gue Afukp“u ‘fphs®L$ k‘pV$u S>¡
Np¡mp“p cpNê$‘¡ lp¡e s¡ Np¡mp“u rÓS>ep“¡ Np¡gue Afukp“u
h¾$sp rÓS>ep L$l¡ R>¡. S>¡“¡ R k„op Üpfp v$ip®hpe R>¡.

Á A„sf PC h¾$sp rÓS>ep (R) S>¡V$gy„ lp¡e R>¡.

4. dy¿e An : Np¡gue Afukp“p ^°yh s’p h¾$sp L¡$ÞÖdp„’u ‘kpf
’su L$pë‘r“L$ f¡Mp“¡ Afukp“u dy¿e An L$l¡ R>¡.

5. dy¿e L¡$ÞÖ (F) : dy¿e An“¡ kdp„sf Ap‘ps ’sp qL$fZp¡
‘fphs®“ ‘pdu dy¿e An ‘f“p S>¡ tbvy$A¡ L¡$ÞÖus ’pe (R>¡v$u
füp lp¡e) A’hp L¡$ÞÖus ’sp lp¡e s¡hp¡ cpk ’pe s¡ tbvy$“¡
Afukp“y„ dy¿e L¡$ÞÖ L$l¡ R>¡. S>¡“¡ F k„op Üpfp v$ip®hpe R>¡.

Á A„sNp£m Afukpdp„ dy¿e L¡$ÞÖ Afukp“u ApNm lp¡e R>¡. s’p
brl®Np¡m Afukpdp„ dy¿e L¡$ÞÖ Afukp“u ‘pR>m lp¡e R>¡ s’p
qL$fZp¡ L¡$ÞÖus ’sp lp¡e s¡hp¡ Apcpk ’pe R>¡.

6. L¡$ÞÖg„bpB (f) : Np¡gue Afukp“p ^°yh A“¡ dy¿e L¡$ÞÖ hÃQ¡“p
A„sf“¡ L¡$ÞÖ g„bpB L$l¡ R>¡ s¡“¡ f k„op Üpfp v$ip®hpe R>¡. A„sf
PF L¡$ÞÖg„bpB“y„ dp‘ v$ip®h¡ R>¡.

Á L¡$ÞÖ g„bpB“y„ dp‘ h¾$sp rÓS>ep’u AX$^y lp¡e R>¡.

f = R/2 A’hp R = 2f

7. v$‘®ZdyM : Np¡gue Afukp“u ‘fphs®L$ k‘pV$u“u hsy®mpL$pf
kudp f¡Mp“p ìepk“¡ Afukp“y„ v$‘®Z dyM L$l¡ R>¡. ApL©$rsdp„
A„sf MN v$‘®Z dyM v$ip®h¡ R>¡.

10. Np¡gue Afukpdp„ ârstbb“u fQ“p dpV¡$ hõsy“u V$p¡Q ‘f’u
Aphsp L$ep qL$fZp¡“p¡ D‘ep¡N L$fhpdp„ Aph¡ R>¡?

1..... qL$fZ-1 (dy¿e An“¡ kdp„sf Ap‘ps ’sy qL$fZ)

Á dy¿e An“¡ kdp„sf qv$ipdp„ Ap‘ps ’sy„ âL$pi“y„ qL$fZ ‘fphs®“
‘pçep bpv$ A„sNp£m Afukp“p qL$õkpdp„ s¡“p dy¿e L¡$ÞÖ (F)

dp„’u ‘kpf ’i¡ A’hp brlNp£m Afukp“p qL$õkpdp„ s¡“p
dy¿e L¡$ÞÖdp„’u rhL¡$ÞÖus ’sy„ lp¡e s¡hp¡ cpk ’i¡.

2..... qL$fZ-2 (dy¿e L¡$ÞÖdp„’u ‘kpf ’sy qL$fZ)

Á A„sNp£m Afukp“p dy¿eL¡$ÞÖdp„’u ‘kpf ’sy„ âL$pi“y„ qL$fZ
A’hp brlNp£m Afukp“p dy¿e L¡$ÞÖ sfa Nrs L$fsy„ lp¡e s¡hy„
qL$fZ ‘fphs®“ ‘pçep bpv$ dy¿e An“¡ kdp„sf ‘fphrs®s ’pe
R>¡.

3..... qL$fZ-3 (h¾$sp L¡$ÞÖ C dp„’u ‘kpf ’sy„ qL$fZ)

Á A„sNp£m Afukp“p h¾$sp L¡$ÞÖdp„’u ‘kpf ’sy„ A’hp brlNp£m
Afukp“p h¾$sp L¡$ÞÖ“u qv$ipdp„ Nrs L$fsy„ âL$pi“y„ qL$fZ Afukp

10
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‘f’u ‘fphs®“ ‘pdu s¡S> ‘’ ‘f ‘pRy> af¡ R>¡.

Á Al] Ap‘psqL$fZ Afukp“u ‘fphs®L$ k‘pV$u“¡ g„bê$‘¡ Ap‘ps
’sy„ lp¡hp’u qL$fZ s¡ S> ‘’ ‘f ‘pRy> af¡ R>¡. Al] Ap‘ps L$p¡Z
∠i = 0 s’p ‘fphs®“ L$p¡Z ∠r = 0 lp¡e R>¡.

4..... qL$fZ-4 (^°yh (P) ‘f Ap‘ps ’sy„ qL$fZ)

Á Afukp“u dy¿e An kp’¡ r“ròs L$p¡Z b“phsu qv$ipdp„
Afukp“p ^°yh (P) ‘f Ap‘ps ’sy„ qL$fZ A„sNp£m A’hp
brlNp£m Afukp ‘f’u ‘fphs®“ ‘pdu s¡ S> r“ròs L$p¡Z b“phsu
qv$ipdp„ ‘fphs®“ ‘pd¡ R>¡.

Á Al] Ap‘ps qL$fZp¡ A“¡ ‘fphrs®s qL$fZp¡ Ap‘ps tbvy$ (P)

‘pk¡ dy¿e An kp’¡ kdp“ L$p¡Z b“ph¡ R>¡. s¡’u Al] ‘fphs®““p
r“edp¡“y„ ‘pg“ ’pe R>¡.

11. A„sNp£m Afukp“u kpd¡ “uQ¡“p õ’p“¡ d|L¡$gu hõsy“p
ârstbb“y„ õ’p“, âL$pf A“¡ ‘qfdpZ (L$v$) ep¡Áe qL$fZpL©$rs
Üpfp kdÅhp¡.

(A) A“„s A„sf¡

(B) h¾$spL¡$ÞÖ C ’u ’p¡X¡$ v|$f

(C) h¾$sp L¡$ÞÖ C ‘f

(D) dy¿e L¡$ÞÖ (F) A“¡ h¾$sp L¡$ÞÖ (C) “u hÃQ¡

(E) dy¿e L¡$ÞÖ (F) ‘f

(F) dy¿e L¡$ÞÖ (F) A“¡ ^°yh (P) “u hÃQ¡

A..... hõsy“y„ õ’p“ : A“„s A„sf¡

Á ârstbb“y„ õ’p“ : dy¿e L¡$ÞÖ ‘f

Á ârstbb“p¡ âL$pf : hpõsrhL$ A“¡ DgVy$

Á ârstbb“y„ ‘qfdpZ (L$v$) - AÐe„s “p“y„ (rb„vy$hs)

B..... hõsy“y„ õ’p“ : C ’u ’p¡Xy$ v|$f

Á ârstbb“y„ õ’p“ : F A“¡ C “u hÃQ¡.

Á ârstbb“p¡ âL$pf : hpõsrhL$ A“¡ DgVy„$

Á ârstbb“y„ ‘qfdpZ (L$v$) : hõsy L$fsp “p“y„

C..... hõsy“y„ õ’p“ : h¾$spL¡$ÞÖ C ‘f

Á ârstbb“y„ õ’p“ : C ‘f

Á ârstbb“p¡ âL$pf : hpõsrhL$ A“¡ DgVy„$

Á ârstbb“y„ ‘qfdpZ (L$v$) : hõsy“p L$v$ S>¡V$gy„

D..... hõsy“y„ õ’p“ : C A“¡ F “u hÃQ¡

Á ârstbb“y„ õ’p“ : C ’u ’p¡X¡$ v|$f

Á ârstbb“p¡ âL$pf : hpõsrhL$ A“¡ DgVy„$

Á ârstbb“y„ ‘qfdpZ (L$v$) : rhhr^®s (hõsy L$fsp dp¡Vy$)

E..... hõsy“y„ õ’p“ : dy¿e L¡$ÞÖ (F) ‘f

Á ârstbb“y„ õ’p“ : A“„s A„sf¡

Á ârstbb“p¡ âL$pf : hpõsrhL$ A“¡ DgVy„$

Á ârstbb“y„ ‘qfdpZ (L$v$) : M|b S> rhhr^®s (dp¡Vy$)

10
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F..... hõsy“y: õ’p“ :hõsy“y: õ’p“ :hõsy“y: õ’p“ :hõsy“y: õ’p“ :hõsy“y: õ’p“ :

Á ârstbb“y„ õ’p“ : Afukp“u ‘pR>m

Á ârstbb“p¡ âL$pf : Apcpku A“¡ QÑy„

Á ârstbb“y„ ‘qfdpZ (L$v$) : rhhr^®s (hõsy L$fsp dp¡Vy$)

12. A„sNp£m AfukpAp¡“p D‘ep¡N S>Zphp¡. (2M)

Á A„sNp£m Afukp“p¡ “uQ¡ dyS>b D‘ep¡N L$fhpdp„ Aph¡ R>¡.

1. kpdpÞe fus¡ V$p¡Q®, kQ®gpBV$ s’p hpl“p¡“u l¡X$gpBV$dp„ âL$pi“p
i[¼sipmu kdp„sf qL$fZbud d¡mhhp dpV¡$ A„sNp£m Afukp
D‘ep¡Nu R>¡.

2. v$pY$u L$fhp“p Afukp sfuL¡$ Ql¡fp“y„ dp¡Vy$ âqstbb Å¡hp dpV¡$
D‘ep¡Nu R>¡.

3. v$p„s“p X$p¡L$V$fp¡ A„sNp£m Afukp“p¡ D‘ep¡N v$v$}Ap¡“p v$p„s“y„
dp¡Vy$ ârstbb Å¡hp dpV¡$ L$f¡ R>¡.

4. kp¥fcÌ$uAp¡dp„ k|e® âL$pi“¡ L¡$[ÞÖs L$fhp dpV¡$ dp¡V$p A„sNp£m
Afukp“p¡ D‘ep¡N L$fhpdp„ Aph¡ R>¡.

13. brlNp£m Afukp“u kpd¡ “uQ¡“p õ’p“¡ d|L¡$gu hõsy“p
ârstbb“y„ õ’p“, âL$pf A“¡ L$v$ ep¡Áe qL$fZpL©$rs Üpfp v$ip®hp¡.

(1) A“„s A„sf¡

(2) A“„s A„sf¡ s’p ^°yh (P) “u hÃQ¡ Nd¡ Ðep„

1. hõsy“y„ õ’p“ : A“„s A„sf¡

Á ârstbb“y„ õ’p“ : Afukp“u ‘pR>m dy¿e L¡$ÞÖ F ‘f

Á ârstbb“p¡ âL$pf : Apcpku A“¡ QÑy„

Á ârstbb“y„ ‘qfdpZ (L$v$) : AÐe„s “p“y„ (tbvy$hs)

2. hõsy“y„ õ’p“ : A“„s A„sf¡ s’p ^°yh (P) “u hÃQ¡ Nd¡ Ðep„

Á ârstbb“y„ õ’p“ : Afukp“u ‘pR>m P A“¡ F “u hÃQ¡.

Á ârstbb“p¡ âL$pf : Apcpku A“¡ QÑy

Á ârstbb“y„ ‘qfdpZ (L$v$) : hõsy“p L$v$ L$fsp “p“y„

14. brlNp£m Afukp“p D‘ep¡Np¡ S>Zphp¡. (2M)

Á brlNp£m Afukp“p¡ “uQ¡ dyS>b D‘ep¡N L$fhpdp„ Aph¡ R>¡.

1. hpl“p¡dp„ kpBX$ duff sfuL¡$ brlNp£m Afukp“p¡ D‘ep¡N L$fhpdp„
Aph¡ R>¡. L$pfZ L¡$ s¡“p Üpfp dmsp ârstbb l„d¡ip ku^p A“¡
“p“p lp¡e R>¡. s’p s¡ blpf“u sfa h¾$pL$pf lp¡e R>¡. s¡’u
s¡d“p ×rô$n¡Óp¡ rhipm lp¡e R>¡.

Á S>¡dp„ X²$pBhf s¡“u ‘pR>m Aphsp V²$pauL$“¡ Å¡B iL¡$ R>¡ A“¡
kyfrns fus¡ ‘p¡sp“y„ hpl“ Qgphu iL¡$ R>¡.

2. dp¡V$p brlNp£m Afukp“p¡ vy$L$p““u kyfnp“p l¡sy dpV¡$ D‘ep¡N
L$fhpdp„ Aph¡ R>¡.

Á vy$L$p“v$pf brlNp£m Afukp ‘f “S>f fpMu“¡ vy$L$p“dp„’u hõsyAp¡
DW$phu g¡“pf s’p Qp¡fu L$f“pf ‘f “S>f fpMu iL¡$.

15. Np¡gue Afukp hX¡$ ’sp ‘fphs®“ dpV¡$ “hu L$ps£Tue“ epd
k„op ‘Ùrs kdÅhp¡. (3M)

Á Np¡gue Afukp hX¡$ ’sp âL$pi“p ‘fphs®“ dpV¡$ A¡L$ r“ròs
k„op ‘Ùrs“p¡ D‘ep¡N L$fhpdp„ Aph¡ R>¡.S>¡“¡ “hu L$ps£rTe“
epd ‘Ùrs L$l¡ R>¡.

10

F A“¡ P “u hÃQ¡



86CHAP:^p¡fZ-10 : rhop_ PART-1

Á Ap ‘Ùrsdp„ Afukp“p ^°yh P “¡ DNdtbvy$ sfuL¡$ g¡hpdp„ Aph¡
R>¡.

Á Afukp“p dy¿e An“¡ epd ‘Ùrs“u X An (X’X) sfuL¡$ g¡hpdp„
Aph¡ R>¡.

Á Ap k„op ‘Ùrs “uQ¡ dyS>b R>¡.

1. hõsy l„d¡ip Afukp“u X$pbu bpSy> fpMhpdp„ Aph¡ R>¡ A¡“p¡ A’®
A¡ ’ep¡ L¡$ hõsy ‘f’u Aphsp¡ âL$pi Afukp ‘f X$pbu bpSy>’u
Ap‘ps ’pe R>¡.

2. b^p S> A„sfp¡ Afukp“p ^°yh (P) ’u dy¿e An“¡ kdp„sf
dp‘hpdp„ Aph¡ R>¡.

3. Dv¹$Ndtbvy$ (^°yh)’u S>dZu bpSy> (+x qv$ipdp„) dp‘¡g b^p S>
A„sfp¡ ^“ A“¡ DNdtbvy$’u X$pbu bpSy> (−x qv$ipdp„) dp‘¡g
b^p S> A„sfp¡ F>Z NZhpdp„ Aph¡ R>¡.

4. dy¿e An“¡ g„bê$‘¡ D‘f“u sfa (+y qv$ipdp„) dp‘¡g JQpB
^“ g¡hpdp„ Aph¡ R>¡.

5. dy¿e An“¡ g„bê$‘¡ “uQ¡“u sfa (−y qv$ipdp„) dp‘¡g JQpB
F>Z g¡hpdp„ Aph¡ R>¡.

16. Afukp“y„ k|Ó A¡V$g¡ iy„? s¡“y„ k|Ó v$ip®hp¡. (2M)

Á Np¡gue Afukpdp„ hõsy A„sf (u), ârstbb A„sf (v) A“¡
L¡$ÞÖg„bpB (f) hÃQ¡ k„b„^ v$ip®hsp k|Ó“¡ Afukp“y„ k|Ó L$l¡
R>¡.

Á Afukp“p k|Ó“¡ “uQ¡ âdpZ¡ fSy> L$fhpdp„ Aph¡ R>¡.

      +      =    S>ep„

Á v = Afukp“p ^°yh’u ârstbb“y„ A„sf S>¡“¡ ""ârstbb A„sf''
L$l¡ R>¡.

Á u = Afukp“p ^°yh’u hõsy“y„ A„sf S>¡“¡ ""hõsy A„sf'' L$l¡ R>¡.

Á f = ^°yh’u dy¿e L¡$ÞÖ ky^u“y„ A„sf S>¡“¡ L¡$ÞÖg„bpB L$l¡ R>¡.

Á Ap k|Ó b^p S> âL$pf“p Np¡gue Afukp dpV¡$ s¡dS> hõsy“u
v$f¡L$ [õ’rs dpV¡$ kpQy R>¡.

Á v$pMgp“u NZsfu dpV¡$ k|Ódp„ u, v A“¡ f “p d|ëep¡ d|L$su
hMs¡ L$ps£rTe“ k„op ‘Ùrs“¡ D‘ep¡N afÆeps L$fhp¡ Å¡BA¡.

17. Np¡gue Afukp Üpfp dmsu dp¡V$hZu rhi¡ kdÅhp¡. (3M)

Á ârstbb“y„ L$v$ hõsy“p L$v$“u kp‘¡n¡ L¡$V$gp NÏ rhhr^®s (dp¡Vy$)
R>¡ s¡ ÅZhp dpV¡$ dp¡V$hZu“p¡ D‘ep¡N L$fhpdp„ Aph¡ R>¡.

Á dp¡V$hZu : ârstbb“u JQpB (h') A“¡ hõsy“u JQpB (h) “p
NyZp¡Ñf“¡ Afukp“u dp¡V$hZu L$l¡ R>¡.

Á dp¡V$hZu“¡ m k„op Üpfp v$ip®hpe R>¡.

Á Å¡ hõsy“u JQpB h lp¡e s’p ârstbb“u JQpB h' lp¡e sp¡
Np¡gue Afukp Üpfp dmsu dp¡V$hZu (m) “uQ¡ âdpZ¡ v$ip®hu
iL$pe R>¡.

dp¡V$hZu (m) =
  ârstbb“u JQpB (h')

    hõsy“u JQpB (h)

m = ...... (1)

Á dp¡V$hZu (m) “¡ hõsy A„sf (u) s’p ârstbb A„sf (v) kp’¡
‘Z kp„L$mu iL$pe.

Á S>¡“¡ “uQ¡ âdpZ¡ fSy> L$fu iL$pe R>¡.

m =                 ..... (2)

kduL$fZ (1) A“¡ (2) ‘f’u

m =       =  ...... (3)

Á Al] hõsy dp¡V¡$cpN¡ dy¿e An“u D‘f fpMhpdp„ Aph¡ R>¡ s¡’u
hõsy“u JQpB ^“ g¡hpdp„ Aph¡ R>¡.

Á S>epf¡ ârstbb JQpB ^“ A’hp F>Z lp¡B iL¡$ R>¡.

1. Apcpku ârstbb dpV¡$ ârstbb JQpB ^“ lp¡e R>¡.

2. hpõsrhL$ ârstbb dpV¡$ ârstbb JQpB F>Z lp¡e R>¡.

Á dp¡V$hZu“p d|ëedp„ fl¡gp F>Z rQŒ’u ârstbb hpõsrhL$ R>¡
s¡ ÅZu iL$pe R>¡.

Á dp¡V$hZu“p d|ëedp„ fl¡gp ^“ rQŒ’u ârstbb Apcpku R>¡ s¡
ÅZu iL$pe R>¡.

* epv$ fpMp¡ :

dp¡V$hZu“p d|ëe ‘f’u ârstbb“y„ L$v$ “½$u L$fu iL$pe R>¡.

i) Å¡ m = 1 ârstbb“y„ L$v$ hõsy“p L$v$ S>¡V$gy„ lp¡e

ii) Å¡ m > 1 ârstbb“y„ L$v$ hõsy“p L$v$ L$fsp dp¡Vy$

iii) Å¡ m < 1 ârstbb“y„ L$v$ hõsy“p L$v$ L$fsp “p“y lp¡e

dp¡V$hZudp„ fl¡gp rQŒ ‘f’u ârstbb“p¡ âL$pf ÅZu iL$pe
R>¡.

i) Å¡ dp¡V$hZu“y„ d|ëe ^“ lp¡e

∴ ârstbb Apcpku A“¡ QÑy dm¡.

ii) Å¡ dp¡V$hZu“y„ d|ëe F>Z lp¡e

∴ ârstbb hpõsrhL$ A“¡ DgVy$ b“¡.

dp¡V$hZu ‘f’u Afukp“p¡ âL$pf ÅZu iL$pe R>¡.

i) Å¡ m = + 1 lp¡e ∴ l„d¡ip kdsg Afukp¡ S> lp¡e.

1

v

1

u

1

f

h’

h

−v

u

h’

h

−v

u
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ii) Å¡ dp¡V$hZu (m) “y„ d|ëe F>Z lp¡e

∴ l„d¡ip A„sNp£m Afukp¡ S> lp¡e.

iii) Å¡ dp¡V$hZu“y„ d|ëe ^“ lp¡e

v$pMgp

18. L$p¡B hpl“dp„ ‘pR>m“p Öíep¡ Å¡hp dpV¡$ D‘ep¡Ndp„ g¡hpe¡g
brlNp£m Afukp“u rÓS>ep 3.00 m R>¡. Å¡ A¡L$ bk Afukp’u
5.00 m A„sf¡ Aph¡g lp¡e sp¡ Ap Afukp hX¡$ dmsp„ ârstbb“y„
A„sf, âL$pf s’p ‘qfdpZ “½$u L$fp¡.

Á h¾$sp rÓS>ep R = + 3.00 m

Á hõsy A„sf u = −5.00 m

Á ârstbb A„sf v = ?

Á ârstbb“u JQpB h' = ?

L¡$ÞÖ g„bpB f = R/2 = +3.00/2  = 1.50 m

Afukp“p k|Ó A“ykpf

∴v =  +1.15 m

Apd, ârstbb Afukp“u ‘pR>m 1.15 m A„sf¡ dm¡ R>¡.

dp¡V$hZu m =      =        =

= + 0.23

Á ârstbb Apcpku, QÑy A“¡ kpBT (‘qfdpZ)dp„ hõsy’u “p“y„
0.23 NÏ„ R>¡.

19. 4.0 cm kpBT“u hõsy L$p¡B 15.0 cm L¡$ÞÖg„bpB ^fphsp„
A„sNp£m Afukp’u 25 cm A„sf¡ fpM¡g R>¡. Afukp’u L¡$V$gp
A„sf¡ ‘X$v$p“¡ fpMhp¡ Å¡BA¡ L¡$ S>¡’u s¡“p ‘f õ‘ô$ ârstbb
âpá ’pe? ârstbb“p¡ âL$pf s’p ‘qfdpZ ip¡^p¡.

Á hõsy JQpB h = +4.0 cm

Á hõsy A„sf u = −25.0 cm

Á L¡$ÞÖ g„bpB f = −15.0 cm

Á ârstbb A„sf v = ?

Á ârstbb“y„ ‘qfdpZ h' = ?

Afukp“p k|Ó A“ykpf

∴v = −37.5 cm

Á Apd, ‘X$v$p¡ 37.5 cm A„sf¡ fpMhp¡ Å¡BA¡, ârstbb hpõsrhL$

R>¡ s’p dp¡V$hZu m =      =

A’hp h' =
 −v x h 

=
  (−37.5 cm) (+4.0 cm)

  u   (−25.0 cm)

∴ârstbb“u KQpB h' = −6.0 cm

ârstbb EgVy„$ A“¡ dp¡Vy„$ R>¡.

DO YOURSELF

(1) 30 k¡du h¾$sprÓÄephpmp brlNp£m Afukp_u kpd¡ 10 k¡du
A„sf¡ 10 k¡du JQpB_u A¡L$ hõsy d|L$hpdp„ Aph¡ R>¡ sp¡
ârstbb_y„ õ\p_, âL$pf A_¡ JQpB ip¡^p¡.

[ S>hpb : v = 6 k°du, Apcpku, ‚r[tbb JQpB = 6 k°du.]

(2) 6 k¡du JQpBhpmu hõsy_¡ 30 k¡du h¾$sprÓÄephpmp brlNp£m
Afukp\u 10 k¡du v$|$f hõsy_¡ d|L$hpdp„ Aph¡ R>¡. ârstbb_y„
õ\p_, âL$pf A_¡ JQpB ip¡^p¡.

[S>hpb : v = 6 k°du, Apcpku, ‚r[tbb JQpB = 3.6 k°du.]

(3) hpl_ QpgL$ dpV¡$ kpBX$ duf$f sfuL¡$ h`fpsp brlNp£m
Afukp_u h¾$sprÓÄep 3 duV$f R>¡. Å¡ A¡L$ V²$L$ hpl__p¡
A¡L$^pfp 4.5 duV$f A„sf¡ flu `uR>p¡ L$fsu lp¡e sp¡ s¡_p
ârstbb_y„ õ\p_, âL$pf A_¡ dp¡V$hZu ip¡^p¡.
[ Hint : R = +3 duV$f, u = -4.5 duV$f ]
[S>hpb : v = 9/8 duV$f, m = 0.25, ‚r[tbb Apcpku,

Q—y¨ A_° hı[y L$f[p _p_p L$]$_y¨ dm°.]

(4) A¡L$ brlNp£m Afukp\u 10 k¡du A„sf¡ hõsy d|L¡$gu R>¡.
Afukp_u L¡$ÞÖg„bpB 20 k¡du lp¡e sp¡ ârstbb_y„ õ\p_ A_¡
âL$pf S>Zphp¡. [ S>hpb : v = 6.67 k°du., Apcpku A_°

Q—y¨]

dp¡V$hZu

^“

lp¡e

ârstbb
(Apcpku, QÑy„, “p“y„)

ârstbb
(Apcpku, QÑy„,dp¡Vy„$)

∴∴∴∴∴brlNp£m Afukp¡

∴∴∴∴∴A„sNp£m Afukp¡

     +      =

∴      =      −

∴     =        −        =       +

∴      =               =

1

1.5

1

5.0

1

v

1

v

1

v

1

f

1

f

1

u

1

u

1

1.5

1

−5.0

1

v

5.0 + 1.5

7.5

6.5

 7.5

h’

h

−v

u

−1.15

−5.0

     +      =

∴      =      −

∴     =        −        =       +

∴      =           =

−1

15

1

25

1

v

1

v

1

v

1

f

1

f

1

u

1

u

1

−15

1

−25

1

v

−5+3

75

−2

 75

h’

h

−v

u
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(5) 10 k¡du L¡$ÞÖg„bpBhpmp A„sNp£m Afukp hX¡$ 5 k¡du_u JQpB
^fphsu hõsy 15 k¡du A„sf¡ Afukp_u kpd¡ d|L¡$gu R>¡, sp¡
ârstbb_y„ õ\p_, âL$pf A_¡ JQpB ip¡^p¡.
[S>hpb : v = −−−−−36 cm, ‚r[tbb_u JQpB = −−−−−10 k°du.]

(6) 4 k¡du JQpBhpmu hõsy_¡ 24 k¡du L¡$ÞÖg„bpBhpmp A„sNp£m
Afukp_u kpd¡ 12 k¡du A„sf¡ d|L$hpdp„ Aphu R>¡, sp¡ A„sNp£m
Afukp hX¡$ fQpsp„ ârstbb_y„ õ\p_, âL$pf A_¡ `qfdpZ
ip¡^p¡.[Hint : h = 4 k¡du, u = −12 k¡du, f = −24 k¡du gp¡.]

     [S>hpb : v = 24 cm, ‚r[tbb_u JQpB = 8 k°du.]

(7) 5 k¡du JQpB_u hõsy A„sNp£m Afukp\u 25 k¡du A„sf¡
d|L¡$gu R>¡. Afukp_u h¾$sprÓÄep 30 k¡du R>¡. ârstbb-
A„sf A_¡ s¡_u JQpB ip¡^p¡. ârstbb L¡$hp âL$pf_y„ li¡
?[Hint : h = 5 k¡du, u = −25 k¡du, R = 2f = −30 k¡du.]

[S>hpb : v = −−−−−37.5 k°du., h’ = −−−−−7.5 k°du., ‚r[._p° ‚L$pf :

hpı[rhL$, DgVy¨$ A_° hı[y L$f[p dp°Vy¨$]

(8) A„sNp£m Afukp¡ s¡_p\u 10 k¡du A„sf¡ Aph¡gu 0.5 k¡du
JQpB_u hõsy_y„ 2 k¡du JQpB_y„ kpQy„ ârstbb d¡mh¡ R>¡.
ârstbb_y„ õ\p_, âL$pf A_¡ Afukp_u L¡$ÞÖg„bpB ip¡^p¡.
[Hint : h = 0.5 k¡du., h’ = −2 k¡du.,  u = −10 k¡du. gp¡.]

                         [S>hpb : v =−−−−−40 k°du., f = −−−−−8 k°du.]

(9) A„sNp£m Afukp_u kpd¡ 16 k¡du A„sf¡ d|L¡$gu 2 k¡du JQpB_u
hõsy_y„ 3 k¡du JQpB_y„ hpõsrhL$ ârstbb dm¡ R>¡. sp¡ Afukp_u
L¡$ÞÖg„bpB A_¡ ârstbb_y„ õ\p_ ip¡^p¡.

[S>hpb : f = −−−−−9.6 k°du., v = −−−−−24 k°du.]

10.....3 âL$pi“y„ h¾$uch“

20. âL$pi“y„ h¾$uch“ A¡V$g¡ iy„? s¡“p Dv$plfZ Ap‘p¡.

Á âL$pi“y„ Óp„ky qL$fZ S>epf¡ A¡L$ ‘pfv$i®L$, dpÝeddp„’u buÅ
‘pfv$i®L$ dpÝeddp„ v$pMg ’pe R>¡ Ðepf¡ s¡“p h¡Ndp„ a¡fapf ’pe
R>¡ s’p b¡ dpÝedp¡“¡ R|>V$u ‘pX$su k‘pV$u ApNm d|m qv$ip’u
rhQrgs ’pe R>¡. Ap OV$“p“¡ âL$pi“y„ h¾$uch“ L$l¡ R>¡.

Á h¾$uch““y„ L$pfZ : S>epf¡ âL$pi“y„ Óp„ky qL$fZ A¡L$ ‘pfv$i®L$
dpÝeddp„’u buÅ ‘pfv$i®L$ dpÝeddp„ âh¡i¡ R>¡ Ðepf¡ b„“¡
dpÝed“u ^“sp Sy>v$u lp¡e R>¡.

Á A¡L$ ‘psmy dpÝed s’p buSy> OË$ dpÝed lp¡hp“¡ L$pfZ¡ s¡“p¡
h¡N bv$gpe R>¡. S>¡“¡ L$pfZ¡ âL$pi“y„ qL$fZ b¡ dpÝed“¡ R|>V$u
‘pX$su k‘pV$u ‘pk¡ hp„Ly$ dm¡ R>¡.

Á Dv$plfZp¡ :

1. ‘pZu cf¡gu V¡$ÞL$ A’hp, smph“u k‘pV$u D‘f Aph¡gu S>Zpe
R>¡.

2. L$pQ“p Qp¡kgp“¡ dyqÖs kprlÐe (gM¡gp Anfp¡) ‘f fpMu D‘f“u

k‘pV$u ‘f’u Å¡sp Anf D‘f sfa Mk¡gp Å¡hp dm¡ R>¡.

3. ‘pZu cf¡g Ágpkdp„ A„is: Xy$bpX¡$g ‘¡Þkug ‘pZu“u D‘f“u
k‘pV$u ‘pk¡’u Å¡sp s¡ hp„L$u hm¡gu S>Zpe R>¡.

4. L$pQ“p ‘pZu cf¡gp Ágpkdp„ g]by d|L$u“¡ Å¡hpdp„ Aphsp g]by
s¡“u hpõsrhL$ kpBT L$fsp dp¡Vy$ v$¡Mpe R>¡.

21. L$pQ“p g„bO“ Qp¡kgp hX¡$ âL$pi“y„ h¾$uch“ kdÅhp¡. ‘pð}e
õ’p“p„sf (g¡V$fg riaV)$ rhi¡ kdÅhp¡. (5M)

Á X²$p¡HN bp¡X®$ ‘f A¡L$ ka¡v$ L$pNm“u iuV$ gNpX$p¡ s¡“p dÝedp„
A¡L$ L$pQ“p¡ g„bO“ Qp¡kgp¡ (õg¡b) d|L$p¡.

Á ‘¡Þkug hX¡$ s¡“u ABCD k‘pV$u“¡ A„qL$s L$fp¡.

Á b¡ V$p„L$ZuAp¡ E s’p F “¡ DÝh® kdsgdp„ A¡hu fus¡ gNpX$p¡ L¡$
S>¡’u s¡d“¡ Å¡X$su f¡Mp g„b^““u AB k‘pV$u kp’¡ Qp¡½$k
M|Zp¡ b“ph¡.

Á lh¡ g„bO““u buÆ k‘pV$u CD sfa’u Å¡sp buÆ b¡ V$p„L$ZuAp¡
G A“¡ H A¡hu fus¡ gNpX$p¡ L¡$ S>¡’u V$p„L$ZuAp¡ E A“¡ F “p
ârstbb s’p G A“¡ H Qpf¡e V$p„L$ZuAp¡ A¡L$ ku^u f¡Mpdp„
v$¡Mpe.

Á Qpf¡ V$p„L$ZuAp¡ s’p g„bO“ õg¡b“¡ D‘pX$u gp¡.

EF “p õ’p““¡ Å¡X$p¡ S>¡ AB “¡ O tbvy$ ‘pk¡ dm¡ R>¡.

Ap S> fus¡ GH “¡ Å¡X$p¡ S>¡ CD “¡ O' tbvy$ ‘pk¡ dm¡ R>¡.

O A“¡ O' “¡ Å¡X$p¡.

Á EF “¡ tbvy$ P ky^u g„bphp¡ S>¡ ApL©$rsdp„ ÓyV$L$ f¡Mp Üpfp v$ip®h¡g
R>¡. tbvy$ O ‘pk¡ AB “¡ g„b NN' v$p¡fp¡. tbvy$ O' ‘pk¡ CD “¡
g„b MM' v$p¡fp¡.

Á Al] âL$pi“y„ qL$fZ tbvy$ O s’p O' tbvy$ ‘pk¡ A¡d b¡ hpf
‘p¡sp“u qv$ip bv$g¡ R>¡.

10
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Á b„“¡ rbvy$„Ap¡ b¡ ‘pfv$i} dpÝedp¡“¡ R|>V$p ‘pX$su k‘pV$u ‘f Aph¡g
R>¡.

Á tbvy$ O ‘pk¡ âL$pi“y„ qL$fZ ‘psmp dpÝeddp„’u ^Ë$ dpÝeddp„
A¡V$g¡ L¡$ lhpdp„’u L$pQdp„ âh¡i¡ R>¡ Ðepf¡ s¡ g„b sfa hp„Ly$ hm¡
R>¡ S>¡ â’d h¾$uch“ R>¡.

Á tbvy$ O' ‘pk¡ âL$pi“y„ qL$fZ ^Ë$ dpÝeddp„’u ‘psmp dpÝeddp„
A¡V$g¡ L¡$ L$pQdp„’u lhpdp„ âh¡i¡ R>¡ Ðepf¡ s¡ g„b ’u v|$f Åe R>¡
S>¡ buSy> h¾$uch“ R>¡.

Á Al],

EO = Ap‘ps qL$fZ

OO' = h¾$uc|s qL$fZ

O'H = r“N®d“ qL$fZ R>¡.

Á Al] r“N®d“ L$p¡Z r
2
 A“¡ Ap‘psL$p¡Z i

1
 kfMp R>¡.

Á s¡’u r“N®d“ qL$fZ Ap‘ps qL$fZ“u qv$ip“¡ kdp„sf R>¡.

Á Al] L$pQ“p g„b^“ õg¡b“u kpdkpd¡“u k‘pV$uAp¡ (lhp-
L$pQ Ap„sf‘©›$) s’p (L$pQ-lhp Ap„sf‘©›$) ‘f âL$pi“p qL$fZ“p
hp„L$p hmhp“u lv$ kdp“ A“¡ rhfyÙ lp¡e R>¡ s¡’u r“N®d“qL$fZ,
Ap‘ps qL$fZ“¡ kdp„sf lp¡e R>¡.

Á Al] âL$pi“y„ qL$fZ ’p¡Xy„$ blpf“u sfa Mk¡ R>¡.

Á S>¡ ApL©$rsdp„ O'L Ap‘ps qL$fZ A“¡ r“N®d“ qL$fZ hÃQ¡“p
g„b A„sf Üpfp v$ip®h¡g R>¡. S>¡“¡ g¡V$fg riaV$ A’hp ‘pð}e
õ’p“p„sf L$l¡ R>¡.

22. âL$pi“p h¾$uch““p r“edp¡ S>Zphp¡. (2M)

Á âL$pi“p h¾$uch““p r“edp¡ “uQ¡ âdpZ¡ R>¡.

1. Ap‘psqL$fZ, h¾$uc|s qL$fZ A“¡ b¡ dpÝedp¡“¡ R|>V$p ‘pX$su
k‘pV$u ‘f Ap‘ps qb„vy$A¡ v$p¡f¡gp¡ g„b A¡L$ S> kdsgdp„ lp¡e
R>¡.

2. âL$pi“p Ap‘¡g f„N s’p Ap‘¡g dpÝedp¡“u Å¡X$ dpV¡$ Ap‘ps
L$p¡Z“p kpB“ A“¡ h¾$uc|s L$p¡Z“p kpB““p¡ NyZp¡Ñf AQm
fl¡ R>¡.

Á Ap r“ed õ“¡g“p r“ed sfuL¡$ Ap¡mMpe R>¡.

Á Å¡ Ap‘psL$p¡Z i A“¡ h¾$uc|sL$p¡Z r lp¡e sp¡

sin i 
  = AQm

sin r

Á Ap AQm d|ëe“¡ â’d dpÝed“u kp‘¡n¡ buÅ dpÝed“p¡
h¾$uch“p„L$ L$l¡ R>¡.

sin i  
= η

21
sin r

23. h¾$uch“p„L$ A¡V$g¡ iy„? (2M)

Á S>epf¡ âL$pi“y„ Óp„ky qL$fZ A¡L$ ‘pfv$i®L$ dpÝeddp„’u buÅ
‘pfv$i®L$ dpÝeddp„ âh¡i L$f¡ R>¡ Ðepf¡ buÅ dpÝeddp„ s¡ ‘p¡sp“u
qv$ip bv$g¡ R>¡.

Á Ap‘¡g L$p¡B b¡ dpÝedp¡“u Å¡X$ dpV¡$ ’sp qv$ip“p ‘qfhs®““¡
h¾$uch“p„L$ õhê$‘¡ fSy> L$fhpdp„ Aph¡ R>¡.
sin i  

= AQm
sin r

Á Ap kduL$fZdp„ Aphsp¡ AQmp„L$ A¡ h¾$uch“p„L$ R>¡.

24. r“f‘¡n h¾$uch“p„L$ kdÅhp¡. (2M)

Á Å¡ dpÝed-1 i|ÞephL$pi L¡$ lhp lp¡e sp¡ dpÝed-2 “p¡
h¾$uch“p„L$ i|ÞephL$pi“u kp‘¡n¡ g¡hpdp„ Aph¡ R>¡.

Á i|ÞephL$pi“u kp‘¡n¡ dpÝed“p h¾$uch“p„L$“¡ r“f‘¡n
h¾$uch“p„L$ L$l¡ R>¡.

Á s¡ i|ÞephiL$pidp„ âL$pi“p¡ h¡N (c) A“¡ dpÝeddp„ âL$pi“p¡
h¡N (v) “p¡ NyZp¡Ñf R>¡.

Á dpÝed“p r“f‘¡n h¾$uch“p„L$“¡ η
m 
sfuL¡$ v$ip®hpe R>¡. S>¡“¡

Vy„$L$dp„ h¾$uch“p„L$ L$l¡ R>¡.

η
m
 =   =

v$p.s. L$pQdp„ âL$pi“p¡ h¡N (v) = 2 x 108 ms−1

lhpdp„ âL$pi“p¡ h¡N (c) = 3 x 108  ms−1

∴η
g 
 =

   c  
=

  3 x 108 ms−1

    v  2 x 108 ms−1

Á L$pQ“p¡ r“f‘¡n h¾$uch“p„L$ (η
g
) = 1.5

rhrh^ Öìe dpÝedp¡“p r“f‘¡n h¾$uch“p„L$

lhp/i|ÞephL$pidp„ âL$pi“p¡ h¡N

dpÝeddp„ âL$pi“p¡ h¡N
c

v

10

Öìe dpÝed h¾$uch“p„L$ Öìe dpÝed  h¾$uch“p„L$

hpey 1.0003 L¡$“¡X$p bpgkd 1.53

bfa 1.31 Mr“S> duWy„$ 1.54

‘pZu 1.33 L$pb®“ X$pBkëapBX$ 1.63

ApëL$p¡lp¡g 1.36 kO“ tagV$ L$pQ 1.65

L¡$fp¡ku“ 1.44 ê$bu (drZ¼e) 1.71

k„NqW$s L¹$hp®V$T 1.46 “ugd 1.77

V$‘£ÞV$pB“ 1.47 lufp 2.42

b¡[ÞT“ 1.50

¾$pD“ L$pQ 1.52
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25. kp‘¡n h¾$uch“p„L$ rhi¡ kdÅhp¡. (3M)

Á Sy>v$p Sy>v$p dpÝedp¡dp„ âL$pi Sy>v$u Sy>v$u TX$‘¡ âkfZ ‘pd¡ R>¡.

Á âL$pi i|ÞephL$pidp„ kp¥’u h^y 3x108 m/s “u TX$‘¡ Nrs L$f¡
R>¡. lhpdp„ âL$pi“u TX$‘ i|ÞephL$pi“u kp‘¡n¡ kl¡S> Ap¡R>u
lp¡e R>¡.L$pQ L¡$ ‘pZudp„ âL$pi“u TX$‘ “p¢^‘pÓ fus¡ OV¡$ R>¡.

Á S>epf¡ âL$pi“y„ qL$fZ dpÝed-1 dp„’u dpÝed-2 dp„ Nrs L$f¡ R>¡
Ðepf¡ dpÝed-1dp„ âL$pi“p¡ h¡N (v

1
) A“¡ dpÝed-2dp„ âL$pi“p¡

h¡N (v
2
) “p NyZp¡Ñf“¡ dpÝed-1“u kp‘¡n¡ dpÝed-2“p¡

h¾$uch“p„L$ L$l¡ R>¡. S>¡“¡ η
21 

k„op Üpfp v$ip®hhpdp„ Aph¡ R>¡.

Á S>¡“¡ kduL$fZ õhê$‘¡ “uQ¡ âdpZ¡ fSy> L$fu iL$pe.

η
21

 =                        =

Á Ap S> âdpZ¡ dpÝed-2“u kp‘¡n¡ dpÝed-1“p¡ h¾$uch“p„L$
η

12
 hX¡$ v$ip®hpe R>¡. s¡“¡ “uQ¡ âdpZ¡ fSy> L$fu iL$pe.

η
12

 =                        =

26. g¡Þk A¡V$g¡ iy„? g¡Þk“p âL$pfp¡ kdÅhp¡. (3M)

Á S>¡ ‘pfv$i®L$ dpÝed“u A¡L$ A’hp b„“¡ k‘pV$uAp¡ h¾$ lp¡e s¡hy„
‘pfv$i®L$ dpÝed g¡Þk“u fQ“p L$f¡ R>¡.

Á S>¡ g¡Þk“u A¡L$ S> k‘pV$u h¾$ lp¡e s¡hp g¡Þk“u buÆ k‘pV$u
kdsg lp¡e R>¡.

Á g¡Þk“p dy¿e b¡ âL$pfp¡ R>¡ :

1. X$bg brlNp£m g¡Þk (brlNp£m g¡Þk)

2. X$bg A„sNp£m g¡Þk (A„sNp£m g¡Þk)

1) X$bg brlNp£m g¡Þk/brlNp£m g¡Þk : S>¡ g¡Þk“u b„“¡ k‘pV$uAp¡
blpf“u sfa D‘k¡gu lp¡e sp¡ s¡“¡ X$bg brlNp£m g¡Þk L$l¡
R>¡.

Á s¡“¡ kpdpÞe fus¡ brlNp£m g¡Þk L$l¡ R>¡.

Á Ap g¡Þk k‘pV$u“u kp‘¡n¡ dÝedp„ ÅX$p¡ lp¡e R>¡.

Á brlNp£m g¡Þk âL$pi“p qL$fZp¡“y„ ApL©$rsdp„ v$ip®ìep A“ykpf
ArckfZ L$f¡ R>¡.

Á s¡’u brlNp£m g¡Þk“¡ Arckpfu g¡Þk L$l¡ R>¡.

2) X$bg A„sNp£m g¡Þk / A„sNp£m g¡Þk : S>¡ g¡Þk“u b„“¡ k‘pV$uAp¡
A„v$f sfa hm¡gu lp¡e R>¡. s¡hp g¡Þk“¡ X$bg A„sNp£m g¡Þk
L$l¡ R>¡.

Á s¡“¡ kpdpÞe fus¡ A„sNp£m g¡Þk L$l¡ R>¡.

Á Ap g¡Þk dÝe L$fsp R>¡X$pAp¡ ‘pk¡’u ÅX$p¡ lp¡e R>¡.

Á A„sNp£m g¡Þk âL$pi“p qL$fZp¡“y„ ApL©$rsdp„ v$ip®ìep A“ykpf
A‘kfZ L$l¡ R>¡.

Á s¡’u A„sNp£m g¡Þk“¡ A‘kpfu g¡Þk L$l¡ R>¡.

27. g¡Þk dpV¡$ “uQ¡“p iåv$p¡ ìep¿epres L$fp¡.

(1) h¾$sp L¡$ÞÖ (C) (2) h¾$sp rÓS>ep (R)

(3) dy¿e An (4) âL$piue tbvy$ (O)

(5) g¡Þk“y„ dyM (6) dy¿e L¡$ÞÖ (F)

(7) L¡$ÞÖ g„bpB (f)

1. h¾$sp L¡$ÞÖ (C) : g¡Þk“u b„“¡ h¾$k‘pV$uAp¡ S>¡ Np¡mp“p cpN
ê$‘¡ lp¡e, s¡ Np¡mp“p L$¡ÞÖ“¡ g¡Þk“y„ h¾$sp L¡$ÞÖ C L$l¡ R>¡.

Á g¡Þk “¡ b¡ h¾$sp L¡$ÞÖ lp¡e R>¡. S>¡“¡ C
1
 A“¡ C

2
 hX¡$ v$ip®hpe

R>¡.

2. h¾$sp rÓS>ep (R) : g¡Þk“u b„“¡ h¾$k‘pV$uAp¡ S>¡ Np¡mp“p
cpN ê$‘¡ lp¡e s¡ Np¡mp“u rÓS>ep“¡ h¾$sp rÓS>ep L$l¡ R>¡. S>¡“¡
R k„op Üpfp v$ip®hpe R>¡.

3. dy¿e An : g¡Þk“p b„“¡ h¾$sp L¡$ÞÖp¡dp„’u ‘kpf ’su L$pë‘r“L$
f¡Mp“¡ dy¿e An L$l¡ R>¡.

4. âL$piue tbvy$ (Ap¡àV$uL$g k¡ÞV$f−O) : g¡Þk“p dy¿e An ‘f
Aph¡gp g¡Þk“p L¡$ÞÖ“¡ âL$piue tbvy$ L$l¡ R>¡.

Á S>¡“¡ kpdpÞe fusp¡ hX¡$ O v$ip®hpe R>¡.

5. g¡Þk“y„ dyM (A¡‘¹fQf) : h¾$pL$pf g¡Þk“u bpü h¾$k‘pV$u“p
AkfL$pfL$ ìepk“¡ g¡Þk“y„ dyM L$l¡ R>¡.

6. dy¿e L¡$ÞÖ (F) : dy¿e An“¡ kdp„sf Ap‘ps ’sp qL$fZp¡
g¡Þkdp„’u ArckfZ ‘pdu dy¿e An ‘f L$p¡B A¡L$ tbvy$A¡
L¡$[ÞÖs ’pe R>¡ A’hp L$p¡B A¡L$ tbvy$dp„’u A‘kfZ ‘pdsp lp¡e
s¡hp¡ cpk ’pe R>¡. s¡ tbvy$“¡ g¡Þk“y„ dy¿e L¡$ÞÖ L$l¡ R>¡.

Á s¡“¡ kpdpÞe fus¡ F k„op Üpfp v$ip®hhpdp„ Aph¡ R>¡.

Á g¡Þk“¡ b¡ dy¿e L¡$ÞÖ lp¡e R>¡ S>¡“¡ F
1
 A“¡ F

2
 hX¡$ v$ip®hpe R>¡.

v
1

v
2

dpÝed-1 dp„ âL$pi“p¡ h¡N

dpÝed-2 dp„ âL$pi“p¡ h¡N
∴ η

21
 =

v
1

v
2

v
2

v
1

dpÝed-2 dp„ âL$pi“p¡ h¡N

dpÝed-1 dp„ âL$pi“p¡ h¡N
∴ η

21
 =

v
2

v
1

10
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“p¢^ : brlNp£m g¡Þkdp„ qL$fZp¡ ArckfZ ‘pdu L¡$[ÞÖs ’pe
R>¡.

Á S>epf¡ A„sNp£m g¡Þkdp„ qL$fZp¡ A‘kfZ ‘pdu L¡$ÞÖus ’sp
lp¡e s¡hp¡ cpk ’pe R>¡.

7. L¡$ÞÖ g„bpB (f) : g¡Þk“p âL$piue tbvy$ (O) A“¡ dy¿eL¡$ÞÖ (f)
hÃQ¡“p A„sf“¡ g¡Þk“u L¡$ÞÖg„bpB L$l¡ R>¡.

Á S>¡“¡ f k„op Üpfp v$ip®hpe R>¡.

28. g¡Þk hX¡$ ârstbb“u fQ“p L$fhp dpV¡$ hõsy“u V$p¡Q ‘f’u
Aphsp L$ep qL$fZp¡“p¡ D‘ep¡N L$fhpdp„ Aph¡ R>¡? (3M)

Á qL$fZ-1 (dy¿e An“¡ kdp„sf Ap‘ps ’sy„ qL$fZ)

+ hõsy ‘f’u Aphsy dy¿e An“¡ kdp„sf âL$pi“y„ qL$fZ brlNp£m
g¡Þk Üpfp h¾$uch“ ‘pdu ApL©$rsdp„ v$ip®ìep âdpZ¡ g¡Þk“u
buÆ sfa“p dy¿e L¡$ÞÖdp„’u ‘kpf ’pe R>¡.

+ A„sNp£m g¡Þk“p qL$õkpdp„ ApL©$rsdp„ v$ip®ìep âdpZ¡ qL$fZ
g¡Þk“u s¡S> bpSy>A¡’u dy¿e L¡$ÞÖdp„’u A‘kfZ ‘pdsy lp¡e
s¡hp¡ cpk ’pe R>¡.

Á qL$fZ-2 (dy¿e L¡$ÞÖdp„’u ‘kpf ’sy„ qL$fZ)

+ brlNp£m g¡Þk“p dy¿e L¡$ÞÖdp„’u ‘kpf ’sy„ qL$fZ g¡Þkdp„’u
h¾$uch“ ‘pdu ApL©$rsdp„ v$ip®ìep âdpZ¡ dy¿e An“¡ kdp„sf
r“N®d“ ‘pd¡ R>¡.

+ A„sNp£m g¡Þk“p qL$õkpdp„ ApL©$rsdp„ v$ip®ìep âdpZ¡ g¡Þk“p
dy¿e L¡$ÞÖdp„’u ‘kpf ’sy lp¡e s¡hp¡ cpk ’sp¡ lp¡e s¡hy„ Ap‘ps
qL$fZ g¡Þkdp„’u hL$uch“ ‘pdu dy¿e An“¡ kdp„sf r“N®d“
‘pd¡ R>¡.

Á qL$fZ-3 (g¡Þk“p âL$piue L¡$ÞÖdp„’u ‘kpf ’sy qL$fZ)

+ g¡Þk“p âL$piue L¡$ÞÖdp„’u ‘kpf ’sy qL$fZ rhQg“ ‘pçep
rkhpe r“N®d“ ‘pd¡ R>¡.

29. brlNp£m g¡Þk“u kpd¡ “uQ¡“p õ’p“¡ d|L¡$gu hõsy“p ârstbb“y„
õ’p“ âL$pf A“¡ L$v$ ep¡Áe qL$fZpL©$rs Üpfp v$ip®hp¡. (2M)

(1) A“„s A„sf¡

(2) h¾$sp L¡$ÞÖ (2F
1
) ’u ’p¡X¡$ v|$f

(3) h¾$spL¡$ÞÖ (2F
1
) ‘f

(4) dy¿e L¡$ÞÖ (F
1
) A“¡ h¾$spL¡$ÞÖ (2F

1
) “u hÃQ¡

(5) dy¿e L¡$ÞÖ (F
1
) ‘f

(6) dy¿e L¡$ÞÖ (F
1
) A“¡ âL$piue L¡$ÞÖ (O) “u hÃQ¡

1))))) hõsy“y„ õ’p“ : A“„s A„sf¡

Á ârstbb“y„ õ’p“ : dy¿e L¡$ÞÖ F
2
 ‘f

ârstbb“p¡ âL$pf : hpõsrhL$ A“¡ DgVy„$

ârstbb“y„ ‘qfdpZ L$v$ : AÐe„s k|ÿd (tbvy$hs)

2..... hõsy“y„ õ’p“ : 2F
1
 ’u ’p¡X¡$ v|$f

Á ârstbb“y„ õ’p“ : F
2
 A“¡ 2F

2
 “u hÃQ¡

ârstbb“p¡ âL$pf : hpõsrhL$ A“¡ DgVy„$

ârstbb“y„ ‘qfdpZ : hõsy L$fsp “p“y„

3..... hõsy“y„ õ’p“ : 2F
1
 ‘f

Á ârstbb“y„ õ’p“ : 2F
2
 ‘f

ârstbb“p¡ âL$pf : hpõsrhL$ A“¡ DgVy„$

ârstbb“y„ ‘qfdpZ : hõsy“p L$v$ S>¡V$gy„

10
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4..... hõsy“y„ õ’p“ : F
1
 A“¡     2F

1
 “u hÃQ¡

Á ârstbb“y„ õ’p“ : 2F
2
 ’u ’p¡X¡$ v|$f

ârstbb“p¡ âL$pf : hpõsrhL$ A“¡ DgVy„$

ârstbb“y„ ‘qfdpZ : hõsy L$fsp dp¡Vy$

5..... hõsy“y„ õ’p“ : dy¿e L¡$ÞÖ F
1
 ‘f

Á ârstbb“y„ õ’p“ : A“„s A„sf¡

ârstbb“p¡ âL$pf : hpõsrhL$ A“¡ DgVy„$

ârstbb“y„ ‘qfdpZ : M|b S> rhhr^®s (dp¡Vy$)

6..... hõsy“y„ õ’p“ : O A“¡ F
1
 “u hÃQ¡

Á ârstbb“y„ õ’p“ : hõsy“u sfa

ârstbb“p¡ âL$pf : Apcpku A“¡ QÑy

ârstbb“y„ ‘qfdpZ : rhhr^®s (hõsy“p L$v$ L$fsp dp¡Vy$)

30. A„sNp£m g¡Þk“u kpd¡ “uQ¡“p õ’p“¡ d|L¡$gu hõsy“p ârstbb“y„
õ’p“, âL$pf A“¡ L$v$ ep¡Áe qL$fZpL©$rs Üpfp v$ip®hp¡.

(1) A“„s A„sf¡

(2) A“„s A„sf A“¡ g¡Þk“p âL$piue L¡$ÞÖ (O)“u hÃQ¡ Nd¡ Ðep„

1..... hõsy“y õ’p“ : A“„s A„sf¡

Á ârstbb“y„ õ’p“ : dy¿e L¡$ÞÖ F
1
 ‘f

ârstbb“p¡ âL$pf : Apcpku A“¡ QÑy

ârstbb“y„ ‘qfdpZ : AÐe„s k|ÿd (tbvy$hs)

2..... hõsy“y„ õ’p“ : A“„s A„sf A“¡ g¡Þk“p âL$piue L¡$ÞÖ (O)

“u hÃQ¡

Á ârstbb“y„ õ’p“ : F
1
 A“¡ O “u hÃQ¡

ârstbb“p¡ âL$pf : Apcpku A“¡ QÑy

ârstbb“y„ ‘qfdpZ : hõsy L$fsp “p“y„

31. Np¡gue g¡Þk dpV¡$ L$ps£Tue“ k„op ‘Ùrs kdÅhp¡.

Á g¡Þk dpV¡$ Ap‘Z¡ Np¡gue Afukp dpV¡$ D‘ep¡Ndp„ gu^¡g k„op
âZpguAp¡ S> D‘ep¡N L$fhpdp„ Aph¡ R>¡.

Á Al] b^p S> A„sfp¡ g¡Þk“p âL$piue L¡$ÞÖ (O) ’u dp‘hpdp„
Aph¡ R>¡.

Á brlNp£m g¡Þk“u L¡$ÞÖg„bpB ^“ s’p A„sNp£m g¡Þk“u
L¡$ÞÖg„bpB F>Z g¡hpdp„ Aph¡ R>¡.

32. g¡Þk“y„ k|Ó A¡V$g¡ iy„? s¡“y„ k|Ó v$ip®hp¡. (2M)

Á Np¡gue g¡Þkdp„ hõsy A„sf (u) ârstbb A„sf (v) A“¡ L¡$ÞÖ
g„bpB  (f) hÃQ¡“p k„b„^ v$ip®hsp k|Ó“¡ g¡Þk“y„ k|Ó L$l¡ R>¡.

Á g¡Þk“p k|Ó“¡ “uQ¡ dyS>b v$ip®hhpdp„ Aph¡ R>¡.

     −−−−−      =

S>ep„

Á v = g¡Þk“p âL$piue L¡$ÞÖ’u ârstbb“y„ A„sf (ârstbb A„sf)

Á u = g¡Þk“p âL$piue L¡$ÞÖ’u hõsy“y„ A„sf (hõsy A„sf)

Á f = g¡Þk“p âL$piueL¡$ÞÖ’u dy¿e L¡$ÞÖ ky^u“y„ A„sf (L¡$ÞÖg„bpB)

1

v

1

u

1

f

10
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33. g¡Þk Üpfp dmsu dp¡V$hZu rhi¡ kdÅhp¡. (2M)

Á ârstbb D„QpB A“¡ hõsy JQpB “p NyZp¡Ñf“¡ g¡Þk“u dp¡V$hZu
L$l¡ R>¡.

Á g¡Þk“u dp¡V$hZu“¡ m k„op Üpfp v$ip®hhpdp„ Aph¡ R>¡.

Á Å¡ hõsy“u JQpB h A“¡ g¡Þk hX¡$ dmsp ârstbb“u JQpB h'

lp¡e, sp¡ g¡Þk Üpfp dmsu dp¡V$hZu.

dp¡V$hZu =

∴ m =       ..... (1)

Á g¡Þk“u dp¡V$hZu hõsy A„sf (u) A“¡ ârstbb A„sf (v) kp’¡
‘Z k„b„r^s R>¡.

Á S>¡“¡ “uQ¡ âdpZ¡ v$ip®hu iL$pe

m =          ..... (2)

Á kdu (1) A“¡ (2) ‘f’u

m =      =

v$pMgp

34. A¡L$ A„sNp£m g¡Þk“u L¡$ÞÖg„bpB 15 cm R>¡. hõsy“¡ g¡Þk’u
L¡$V$gp A„sf¡ fpMhu Å¡BA¡ L¡$ S>¡’u s¡“y„ ârstbb g¡Þk’u 10

cm v|$f dm¡? g¡Þk Üpfp dmsu dp¡V$hZu ‘Z ip¡^p¡.

Á A„sNp£m g¡Þk Üpfp dmsy ârstbb l„d¡ip Apcpku QÑy„ A“¡
g¡Þk’u hõsy sfa“u bpSy>A¡ S> dm¡ R>¡.

ârstbb A„sf v = −10 cm

L¡$ÞÖ g„bpB f = −15 cm

hõsy A„sf u = (?)

g¡Þk“p k|Ó A“ykpf

∴ u  = −30 cm

Apd, hõsy A„sf 30 cm dm¡ R>¡.

dp¡V$hZu m =

∴m =         =      = +0.33 ∴ m = +0.33

Á ^“ k„op v$ip®h¡ R>¡ L¡$ ârstbb Apcpku A“¡ QÑy„ dm¡ R>¡.s’p
ârstbb“y„ dp‘ hõsy“p dp‘ L$fsp ÓuÅ cpN“y„ R>¡.

35. 2 cm JQpB“u A¡L$ hõsy“¡ 10 cm L¡$ÞÖg„bpB“p brlNp£m
g¡Þk“u dy¿e An ‘f g„b fl¡ s¡ fus¡ d|L¡$gu R>¡. g¡Þk’u
hõsy“y„ A„sf 15 cm R>¡. ârstbb“p¡ âL$pf, õ’p“ A“¡ L$v$
ip¡^p¡. s¡“u dp¡V$hZu ip¡^p¡.

Á hõsy“u KQpB h = +20 cm

L¡$ÞÖ g„bpB f = +10 cm

hõsy A„sf u = −15 cm

ârstbb A„sf v = ?

ârstbb“u KQpB h' = ?

g¡Þk“p k|Ó A“ykpf

∴v = +30 cm

Á v “u O“ k„op v$ip®h¡ R>¡ L¡$ ârstbb âL$piue L¡$ÞÖ“u buÆ sfa
30 cm S>¡V$gp A„sf¡ fQpi¡. ârstbb hpõsrhL$ A“¡ DgVy„$ R>¡.

Á dp¡V$hZu m =      =

∴ ârstbb“u JQpB h' =

∴ ârstbb“u JQpB h' =           = − 4.0 cm

dp¡V$hZu m =       =        = −2

Á m A“¡ h' “p F>Z rQÞlp¡ v$ip®h¡ R>¡ L¡$ ârstbb hpõsrhL$ A“¡
DgVy„$ R>¡. s¡ dy¿e An“u “uQ¡ sfa fQpe R>¡.

Á Apd 4 cm KQpB“y„ hpõsrhL$ A“¡ DgVy„$ ârstbb g¡Þk“u
buÆ sfa A„sf¡ 30 cm fQpe R>¡. ârstbb b¡ NÏ„ dp¡Vy„$ R>¡.

DO YOURSELF

(1) A¡L$ hõsy 20 k¡du L¡$ÞÖg„bpB ̂ fphsp brlNp£m g¡Þk_u X$pbu
bpSy>A¡ dy¿e An_¡ g„b d|L¡$gu R>¡. Å¡ g¡Þk_u hõsy_y„ A„sf
30 k¡du lp¡e sp¡ ârstbb_y„ õ\p_ ip¡^p¡.

 ârstbb JQpB

hõsy JQpB

h’

h

v

u

h’

h

v

u

     −      =

∴      =      −

∴     =        −        =       +

∴      =         =

1

v

1

u

1

u

1

f

1

v

1

u

1

f

1

−10

1

−15

1

−10

1

15

1

u

-3+2

30

−1

30

v

u

−10

−30

1

3

     −      =

∴      =      +

∴     =        +        =       +

∴      =         =

1

v

1

v

1

v

1

f

1

u

1

u

1

f

1

−15

1

10

−1

15

1

10

1

u

-2+3

30

+1

30

h’

h

v

u

h (v)

u

2 x 30

−15

v

u

+30

−15

10
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(S>hpb : v = +60 k°du.)

(2) 25 k¡du L¡$ÞÖg„bpB ^fphsp brlNp£m g¡Þk\u L¡$V$gp A„sf¡
hõsy d|L$hu Å¡BA¡ L¡$ S>¡\u s¡_y„ hpõsrhL$ ârstbb g¡Þk\u
75 k¡du_p A„sf¡ dm¡ ? (S>hpb : u = − − − − −37.5 k°du.)

(3) A¡L$ brlNp£m g¡Þk hX¡$ g¡Þk\u 15 k¡du A„sf¡ d|L¡$gu hõsy_y„
g¡Þk\u 30 k¡du A„sf¡ hpõsrhL$ ârstbb dm¡ R>¡ sp¡ g¡Þk_u
L¡$ÞÖg„bpB ip¡^p¡. (S>hpb : 10 k°du.)

(4) 5 k¡du JQpB_u hõsy 20 k¡du L¡$ÞÖg„bpBhpmp brlNp£m
g¡Þk_u kpd¡ s¡_p dy¿e An `f g¡Þk\u 30 k¡du A„sf¡ dy¿e
An_ ¡  g „b d | L ¡ $gu R > ¡ .  ârs-tbb_ y „  õ\p_, âL $ pf
S>Zphp¡.(S>hpb : v = +60 k°du.)

(5) 60 k¡du A„sf¡ d|L¡$gu hõsy_y„ g¡Þk hX¡$ hõsy_u ApNm g¡Þk\u
20 k¡du A„sf¡ _p_y„ A_¡ Apcpku ârstbb dm¡ R>¡. s¡_u
L¡$ÞÖg„bpB ip¡^p¡. L¡$ÞÖg„bpB `f\u iy„ L$lu iL$pe?

(S>. : f =  − − − − −30 k°du., g°fik A¨[Np£m R>°.)

(6) A¡L$ A„sNp£m g¡Þk_u L¡$ÞÖg„bpB 20 k¡du R>¡. g¡Þk ApNm
X$pbu bpSy>A¡ hõsy L¡$V$gp A„sf¡ d|L$hu Å¡BA¡ L¡$ S>¡\u ârstbb
g¡Þk\u 10 k¡du. A„sf¡ fQpe?   (S> : g°fik_u X$pbu bpSy>

20 k°du A¨[f°)

(7) hõsy A„sNp£m g¡Þk\u 4 k¡du A„sf¡ d|L¡gu R>¡. g¡Þk_u
L¡$ÞÖg„bpB 5 k¡du R>¡. ârstbb_y„ õ\p_ S>Zphp¡. Ap qL$õkp_¡
A_yê$` e\pep¡Áe ApL©$rs v$p¡fu ârstbb_y„ r_dp®Z kdÅhp¡.

(S>hpb : g°fik\u 3 k°du ]|$f, hı[y_u ApNm, Apcpku)

(8) A¡L$ hõsy_¡ A„sNp£m g¡Þk_u kpd¡ 50 k¡du A„sf¡ d|L$sp„
g¡Þk\u 10 k¡du A„sf¡ s¡_y„ Apcpku ârstbb fQpe R>¡. sp¡
g¡Þk_u L¡$ÞÖg„bpB ip¡^p¡. (S>hpb : 12.5 k°du.)

36. g¡Þk“p ‘phf rhi¡ kdÅhp¡. (3M)

Á g¡Þk“u ArckfZ L¡$ A‘kfZ“u ndsp“p¡ Ap^pf s¡“u
L¡$ÞÖg„bpB ‘f R>¡.

Á v$p.s. V|„$L$u L¡$ÞÖ g„bpB ̂ fphsp¡ brlNp£m g¡Þk âL$pi“p qL$fZp¡“y„
ArckfZ qL$fZp¡“y„ ArckfZ h^y L$f¡ R>¡. (h^pf¡ hp„L$p hpm¡
R>¡) s’p s¡d“¡ âL$piue L¡$ÞÖ“u “ÆL$ L¡$ÞÖus L$f¡ R>¡.

Á S>epf¡ V|„$L$u L¡$ÞÖg„bpB ̂ fphsp¡ A„sNp£m g¡Þk âL$pi“p qL$fZp¡“y„
h^pf¡ A‘kfZ L$f¡ R>¡.

Á Apd, âL$pi“p qL$fZp¡“p ArckfZ L¡$ A‘kfZ“p âdpZ“¡
g¡Þk“p ‘phf“p õhê$‘dp„ v$ip®hhpdp„ Aph¡ R>¡.

‘phf : g¡Þk“u L¡$ÞÖg„bpB“p ìeõs“¡ g¡Þk“p¡ ‘phf L$l¡ R>¡.

Á s¡“¡ d|mpnf P hX¡$ v$ip®hhpdp„ Aph¡ R>¡.

Á f  L¡$ÞÖg„bpB ^fphsp g¡Þk“p¡ ‘phf

P =
1

f

Á ‘phf“p¡ SI A¡L$d X$pep¡àV$f R>¡. S>¡“¡ D k„op Üpfp v$ip®hhpdp„
Aph¡ R>¡. Å¡ f  “¡ duV$fdp„ v$ip®hhpdp„ Aph¡ sp¡ ‘phf“¡ X$pep¡àV$fdp„
v$ip®hpe R>¡.

Á Apd, S>¡ g¡Þk“u L¡$ÞÖg„bpB 1 duV$f lp¡e, s¡ g¡Þk“p ‘phf 1
X$pep¡àV$f R>¡ A¡d L$l¡hpe.

∴1 D = 1m−−−−−1

Á brlNp£m g¡Þk“p¡ ‘phf ^“ A“¡ A„sNp£m g¡Þk“p¡ ‘phf F>Z
R>¡. Ap¡àV$uiue“ râõL$u‘i“dp„ iyqÙL$pfL$ g¡Þk“¡ ‘phf hX¡$
v$ip®h¡ R>¡.

Á ^pfp¡ L¡$ g¡Þk“p¡ ‘phf +2.0 D R>¡ A¡“p¡ A’® L¡$ s¡ g¡Þk brlNp£m
g¡Þk R>¡. S>¡“u L¡$ÞÖ g„bpB +0.5 m R>¡.

Á Ap S> âdpZ¡ −2.5 D ‘phf ^fphsp g¡Þk“u L¡$ÞÖg„bpB
(−0.40 m) R>¡. Ap g¡Þk A„sNp£m g¡Þk R>¡.

10
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l¡sygnu ‘°ñp¡Ñf
Objective Questions

1. kdsg Afukp“u h¾$sp rÓS>ep L¡$V$gu lp¡e?

Á kdsg Afukp“u h¾$sp rÓS>ep A“„s lp¡e.

2. kdsg Afukp ‘f g„bê$‘¡ Ap‘ps ’sy„ qL$fZ ‘fphs®“ ‘pd¡
R>¡. sp¡ Ap qL$fZ“p¡ Ap‘ps L$p¡Z L¡$V$gp¡ ’pe?

Á S>epf¡ Ap‘ps qL$fZ g„bê$‘¡ Ap‘ps ’pe R>¡ Ðepf¡ s¡ S> qv$ipdp„
s¡“y„ ‘fphs®“ ’pe R>¡. s¡’u s¡“p¡ Ap‘psL$p¡Z ’pe ∠i = 0 s’p
‘fphs®“ L$p¡Z ∠r = 0 ’pe.

3. A„sNp£m A“¡ brlNp£m Afukpdp„ L$ep Afukpdp„ dy¿e L¡$ÞÖ
Afukp“u ‘pR>m lp¡e R>¡?

Á brlNp£m Afukpdp„ dy¿e L¡$ÞÖ Afukp“u ‘pR>m lp¡e R>¡.

4. “uQ¡“u ApL©$rsdp„ h¾$sp rÓS>ep L¡$V$gu ’pe? (PA=10 cm)

Á Al] PA (L¡$ÞÖg„bpB) = 10 cm R>¡.

h¾$sp rÓS>ep (R) = 2f = 2(PA)

∴R = 2 x 10

∴R = 20 cm ’pe.

5. âL$pi“y„ qL$fZ ApL©$rsdp„ v$ip®ìep âdpZ¡ h¾$uch“ ‘pd¡ R>¡
A A“¡ B dp„’u L$ep dpÝed“u âL$piue ^“sp buÅ L$fsp
h^y R>¡?

Á Al] âL$pi“y„ qL$fZ dpÝed A dp„’u dpÝed B dp„ Åe R>¡ Ðepf¡
s¡ g„b’u v|$f Åe R>¡. s¡’u dpÝed A“u âL$piue ^“sp dpÝed
B L$fsp h^y R>¡.

6. “uQ¡“p ‘¥L$u L$B ApL©$rsdp„ g¡Þk“u dp¡V$hZu ^“ dm¡?

Á ApL$©rs (2)dp„ Apcpku ârstbb dm¡ R>¡. s¡’u ApL©$rs (2)dp„
ârstbb“u dp¡V$hZu ^“ dm¡.

7. Ap¡àV$uiue““p râõL$u‘i“dp„ “uQ¡ dyS>b“p Qídp râõ¾$pBb
L$f¡gp R>¡.

S>dZu Ap„M :- −−−−−3.50 D, X$pbu Ap„M :- −−−−−4.00 D

Ap g¡Þk hÃQ¡’u ‘psmp li¡ L¡$ s¡d“u ^pf ‘f’u?

Á Al] g¡Þk“p¡ ‘phf F>Z R>¡ s¡’u s¡ A„sNp£m g¡Þk R>¡.

Á A„sNp£m g¡Þkdp„ g¡Þk hÃQ¡’u ‘psmp¡ lp¡e R>¡.

8. A¡L$ Np¡gue Afukp“u h¾$sp rÓS>ep 40 cm R>¡. s¡“u L¡$ÞÖg„bpB
duV$fdp„ S>Zphp¡.

Á Al] h¾$sp rÓS>ep (R) = 40 cm R>¡.

∴ L¡$ÞÖg„bpB (f) = R/2 = 40/2

∴ f = 20 cm

∴ f = 0.2 m

9. Å¡ dp¡V$hZu (m) = -3 lp¡e sp¡ L$ep âL$pf“y„ ârstbb fQpi¡?

Á m = -3 R>¡ s¡’u hpõsrhL$, DgVy$ A“¡ dp¡Vy$ ârstbb fQpe.

10. hõsy“¡ A„sNp£m Afukp“u kpd¡ L$ep„ d|L$hp’u dp¡V$hZu“y„ d|ëe
(m) = +0.5 dm¡.

Á Al] m “y„ d|ëe 1 L$fsp “p“y„ R>¡ s’p ^“ R>¡.

∴ ârstbb Apcpku, QÑy„ A“¡ “p“y„ dm¡.

Á hõsy“¡ F A“¡ P “u hÃQ¡ d|L$hp’u Aphy ârstbb d¡mhu iL$pe
s’p m = +0.5 dmu iL¡$.

11. A„sNp£m Afukp“p¡ i¡thN duff sfuL¡$ ip dpV¡$ D‘ep¡N L$fhpdp„
Aph¡ R>¡?

Á A„sNp£m Afukp“u kpd¡ hõsy“¡ F A“¡ P “u hÃQ¡ d|L$sp s¡“y„
Apcpku, QÑy„ A“¡ dp¡Vy$ ârstbb dm¡ R>¡. S>¡’u Afukpdp„ dp¡Yy„$
Å¡B iL$pe R>¡ s¡’u A„sNp£m Afukp¡ i¡h]N duff sfuL¡$ D‘ep¡Nu
R>¡.

12. 30 cm h¾$sp rÓS>ep ̂ fphsp A„sNp£m Afukp“u kpd¡ A“„s
A„sf¡ fl¡gu hõsy“y„ ârstbb L¡$V$gp A„sf¡ fQpe?

Á A“„s A„sf¡ fl¡gu hõsy“y„ ârstbb dy¿e L¡$ÞÖ ‘f fQpe R>¡.

Á h¾$sp rÓS>ep (R) = 30 cm R>¡.

∴ L¡$ÞÖg„bpB (f) = R/2 = 30/2= 15 cm ’pe.

Á ârstbb Afukp“u ApNm 15 cm A„sf¡ fQpe.

13. kp¡gf Ly$L$fdp„ L$ep Afukp“p¡ D‘ep¡N L$fhpdp„ Aph¡ R>¡? ip
dpV¡$?

Á kp¡gf Ly$L$fdp„ A„sNp£m Afukp“p¡ D‘ep¡N L$fhpdp„ Aph¡ R>¡.

“uQ¡“p âñp¡“p DÑf Ap‘p¡. (v$f¡L$“p¡ 1 NyZ)

10
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Á s¡dp„ ‘pÓ“¡ kp¡gf Ly$L$f“u dy¿e L¡$ÞÖ ‘f d|L$hpdp„ Aph¡ R>¡.

Á s¡’u A„sNp£m Afukp ‘f’u qL$fZp¡ ‘fphs®“ ‘pdu“¡ dy¿e L¡$ÞÖ
‘f L¡$ÞÖus ’pe R>¡ A“¡ JQy„ sp‘dp“ âpá L$fu iL$pe R>¡.

14. hõsy“¡ brlNp£m g¡Þk“u kpd¡ 2F
1
 ‘f d|L$hp’u s¡“y„ ârstbb

L¡$hy„ dm¡?

Á hõsy“¡ brlNp£m g¡Þk“u kpd¡ 2F
1 
‘f d|L$hp’u s¡“y„ ârstbb

2F
2
 ‘f dm¡. s’p ârstbb hpõsrhL$, DgVy$ A“¡ hõsy“p L$v$

S>¡V$gy„ dm¡.

15. L$pQ“p¡ r“f‘¡n h¾$uch“p„L$ 1.....5 lp¡e sp¡ L$pQdp„ âL$pi“p¡
h¡N L¡$V$gp¡ ’pe?

Á L$pQ“p¡ r“f‘¡n h¾$uch“p„L =

∴ v
(g)

 =        =          =

∴ L$pQdp„ âL$pi“p¡ h¡N = 2x108 m/s

c

v
(g)

c

η
(g)

3x108

1.5

3x108 x10

15

blºrhL$ë‘ âñp¡“p DÑf Ap‘p¡. (v$f¡L$“p¡ 1 NyZ)

(1) âL$pi_u i|ÞephL$pidp„ TX$`

(a) 3 × 106 ms−1 (b) 3 × 108 ms−1

(c) 3 × 108 cms−1 (d) 3 × 1015 ms−1

(2) âL$pi“p ‘fphs®““u OV$“pdp„ Ap‘psL$p¡Z 400 lp¡e sp¡
‘fphrs®sqL$fZ A“¡ Afukp hÃQ¡ .... dp‘“p¡ M|Zp¡ b“¡.

(a) 00 (b) 400

(c) 500 (d) 900

(3) kdsg Afukp kpd¡ A¡L$ R>p¡L$fp¡ 2 duV$f S>¡V$g¡ v|$f Afukp_u
kpd¡ Ecp¡ R>¡, sp¡ Afukp hX¡$ fQpsp ârstbb A_¡ R>p¡L$fp
hÃQ¡_y„ A„sf L¡$V$gy„ li¡ ?

(a) 4 duV$f (b) 2 duV$f

(c) 1 duV$f (d) 3 duV$f

(4) A„sNp£m Afukp“u kpd¡ C A“¡ F “u hÃQ¡ Aph¡gu hõsy“y„
ârstbb L$ep„ fQpe R>¡?

(a) F A“¡ C “u hÃQ¡ (b) C ’u v|$f

(c) C ApNm (d) Afukp“u ‘pR>m

(5) Afukp_p ^°yh A_¡ dy¿e L¡$ÞÖ hÃQ¡_p A„sf_¡ iy„ L$l¡ R>¡?

(a) h¾$sprÓÄep (b) L¡$ÞÖg„bpB

(c) dy¿e An (d) A¡L¡$e _rl

(6) A„sNp£m Afukpdp„ L¡$hy„ ârstbb “ dm¡?

(a) hpõsrhL$, EgVy„$, “p“y„ (b) hpõsrhL$, EgVy„$, dp¡Vy„$

(c) Apcpku, QÑy„, “p“y„ (d) Apcpku, QÑy, dp¡Vy„$

(7) As„Np£m Afukp“¡ k|e® sfa lp’dp„ ‘L$X$u k|e®“y „ suÿZ
ârstbb qv$hpg ‘f d¡mhuA¡ s¡ hMs¡ Afukp A“¡ ‘X$v$p
hÃQ¡“y„ A„sf A¡ Afukp“u Apif¡ .......R>¡.

(a) L¡$ÞÖg„bpB (b) h¾$sprÓS>ep

(c) 1/2 L¡$ÞÖg„bpB (d) h¾$sprÓS>ep“y„ bdZy„

(8) Np¡gue Afukp dpV¡$ s¡_u L¡$ÞÖg„bpB A_¡ h¾$sp-rÓÄep_p¡
NyZp¡Ñf ....

(a) 2 (b) 1

(c) 3 (d) 0.5

(9) kdsg Afukp dpV¡$ dp¡V$hZu_y„ d|ëe l„d¡ip ...... lp¡e.

(a) m = +1 (b) m > 1

(c) m < 1 (d) m = −1

(10) brlNp£m Afukp dpV¡$ L$B bpbs kp\¡ sd¡ Aklds R>p¡ ?

(a) L¡$ÞÖg„bpB = +f (b) hõsyA„sf = −u

(c) h¾$sprÓÄep = +R (d) ârstbb A„sf = −v

(11) Äepf¡ dp¡V$hZu .......... lp¡e Ðepf¡ ârstbb QÑy„ A“¡ hõsy
L$fsp„ “p“y„ dm¡.

(a) 1 (b) 2 (c) 1/3 (d) -1/2

(12) brlNp£m Afukp hX¡$ dmsp ârstbb dpV¡$ dp¡V$hZu .........
i¼e R>¡.

(a) 2 (b) -1/2 (c) 1/2 (d) 1

(13) 20 k¡du L¡$ÞÖg„bpBhpmp Afukp“u kpd¡ 8 k¡du A„sf¡ d|L¡$gu
hõsy“y„ ârstbb L¡$hy„ dm¡?

(a) hpõsrhL$, EgVy„$, dp¡Vy„$ (b) hpõsrhL$, EgVy„$, “p“y„

(c) Apcpku, QÑy„, dp¡Vy„$ (d) Apcpku, QÑy„, “p“y„

(14) dpÝed_p¡ r_f`¡n h¾$uch_p„L$ l„d¡ip ______ lp¡e.

(a) 1 (b) > 1 (c) <1 (d) 0

(15) L$pQ_p g„bO_ dpV¡$ Ap`psqL$fZ A_¡ r_N®d_qL$fZ..

(a) `fõ`f rhê$Ù qv$ipdp„ lp¡e.

(b) `fõ`f kdp„sf lp¡e

(c) kdp„sf _ S> lp¡e

(d) _u qv$ip rhi¡ L$p„B Qp¡½$k _ L$lu iL$pe.

(16) Å¡ ‘pZu A“¡ L$pQ“p r“f‘¡n h¾$uch“p„L$ A“y¾$d¡  4/3 A“¡
3/2  lp¡e sp¡ âL$pi“p¡ ‘pZu A“¡ L$pQdp„“p h¡N“p¡ NyZp¡Ñf
L¡$V$gp¡ li¡?

(a) 2 (b)  8/9

(c)  9/8 (d)  1/2
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(17) _uQ¡_pdp„\u L$ep Öìe_u âL$piue O_sp kp¥’u h^y R>¡?

(a) L$pQ (b) ‘pZu (c) dp¡su (d) lufp¡

(18) A„sNp£m g¡Þk hX¡$ l„d¡ip L¡$hy„ ârstbb dm¡?

(a) hpõsrhL$, EgVy„$, “p“y„ (b) hpõsrhL$, EgVy„$, dp¡Vy„$

(c) Apcpku, QÑy„, “p“y„ (d) Apcpku, QÑy„, dp¡Vy„$

(19) brlNp£m g¡Þk hX¡$ hõsy“y„ hpõsrhL$ ârstbb dmsy„ lp¡e, sp¡
u, v A“¡ f “u k„opAp¡ L¡$hu g¡hpe?

(a) u, v, f (b) −u, v, f

(c) u,−v, f (d) −u, −v, −f

(20) g¡Þk“p ‘phf“p p A“¡ g¡Þk“u L¡$ÞÖg„bpB f lp¡e sp¡.....

(a) fp = 1 (b) fp > 1

(c) fp < 1 (d) fp = 0

(21) .......hX¡$ g¡Þk“p¡ ‘phf dp‘u iL$pe.

A’hp

g¡Þk“p¡ ‘phf dp‘hp dpV¡$“p kp^““¡ iy„ L$l¡hpe R>¡?

(a) A¡rdV$f (b) N¡ëh¡“p¡duV$f

(c) X$pep¡àV$f duV$f (d) [õ‘X$p¡duV$f

(22) g¡Þk“p¡ ‘phf +2.0D lp¡e, sp¡ g¡Þk“u L¡$ÞÖg„bpB L¡$V$gu
’pe?

(a) −1 du (b) 0.5 du

(c) − 0.5 du (d) 1 du

(23) Å¡ g¡Þk_p¡ `phf +2.5 D lp¡e sp¡ f = ______ k¡.du.

(a) 25 (b) 0.4

(c) 40 (d) −40

(24) “uQ¡ L$p¡ô$L$dp„ A„sNp£m Afukp’u fQpsp ârstbb dpV¡$ õ’p“,
âL$pf A“¡ ‘qfdpZ“u Å¡X$ Ap‘¡g R>¡, s¡ ‘¥L$u L$B Å¡X$ Mp¡V$u R>¡?

(25) 15 cm L¡$ÞÖg„bpBhpmp brlNp£m g¡Þk“u kpd¡ hõsy“¡ d|L$hp’u
s¡“y„ bdZp L$v$“y„ ârstbb dm¡ R>¡ sp¡ hõsy A„sf ........
li¡.

Afukp“u

‘pR>m

F A“¡ C “u

hÃQ¡

C ’u v|$f

dy¿e L¡$ÞÖ ‘f

Apcpku QÑy„

hpõsrhL$ EgVy„$

hpõsrhL$ EgVy„$

hpõsrhL$ EgVy„$

dp¡Vy„$

“p“y„

“p“y„

AÐe„s

“p“y„

ârstbb õ’p“ âL$pf ‘qfdpZrhL$ë‘

(A) P A“¡ F “u hÃQ¡

(B) h¾$spL¡$ÞÖ’u v|$f

(C) F A“¡ C “u hÃQ¡

(D) A“„s A„sf¡

(A) 5 cm ’u h^pf¡, ‘f„sy 10 cm ’u Ap¡Ry>„

(B) 10 cm ’u h^pf¡, ‘f„sy 15 cm ’u Ap¡Ry>„

(C) 15 cm ’u h^pf¡, ‘f„sy 30 cm ’u Ap¡Ry>„

(D) 30 cm ’u h^pf¡, ‘f„sy 60 cm ’u Ap¡Ry>„

(26) “uQ¡“u ApL©$rsdp„’u L$ep qL$õkpdp„ ‘pð}e õ’p“p„sf kp¥’u
h^y ’i¡? (Ap‘psL$p¡Z v$f¡L$ dpV¡$ kfMp¡ R>¡)

(a) (b)

(c) (d)

(1) b (2) c (3) a (4) b (5) b (6) c (7) a (8) d

(9) a (10) d   (11) c (12) c (13) c (14) b (15) b (16) c

(17) d (18) c (19) b   (20) a (21) c (22) d (23) c (24) c

(25) c (26) d

ANSWERS

MpguS>Áep ‘|fp¡. (v$f¡L$“p¡ 1 NyZ)

1. S>¡ brlNp£m g¡Þk“p¡ ‘phf 4D lp¡e s¡“u L¡$ÞÖ g„bpB ...........
k¡du ’pe.

2. âL$pi“p ‘fphs®““p r“edp¡ ........... Afukp dpV¡$ gpNy ‘X¡$
R>¡.

3. Np¡gue Afukp“u ‘fphs®L$ k‘pV$u“p L¡$ÞÖ“¡ ........... L$l¡ R>¡.

4. ........... Afukp hX¡$ fQpsy ârstbb l„d¡ip Apcpku, QÑy„
A“¡ hõsy“p L$v$ S>¡V$gy„ lp¡e R>¡.

5. A„sNp£m Afukp hX¡$ fQpsy ârstbb Apcpku, QÑy„ A“¡ dp¡Vy$
lp¡e sp¡ hõsy ........... õ’p“¡ lp¡e.

6. hpl“p¡dp„ kpBX$ duff sfuL¡$ ........... Afukp“p¡ D‘ep¡N
L$fhpdp„ Aph¡ R>¡.

7. rlfp“p¡ r“f‘¡n h¾$uch“p„L$ ........... R>¡.

8. ‘pZu“p¡ r“f‘¡n h¾$uch“p„L$ ........... R>¡.

9. ........... g¡Þk“p¡ ‘phf F>Z lp¡e R>¡.

10. Ap‘¡g g¡Þk dpV¡$ ........... “¡ g¡Þk“p¡ ‘phf L$l¡ R>¡.

11. brlNp£m g¡Þk“u L¡$ÞÖg„bpB +20 cm lp¡e sp¡ s¡“p¡ ‘phf
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........... ’pe.

12. g¡Þk“p¡ ‘phf dp‘hp ........... “p¡ D‘ep¡N ’pe R>¡.

13. ........... g¡Þk A¡ A‘kpfu lp¡e R>¡.

14. Å¡ g¡Þk Üpfp dmsu dp¡V$hZu F>Z lp¡e sp¡ ârstbb ...........
A“¡ ........... lp¡e.

15. S>epf¡ âL$pi“y„ qL$fZ ‘pZudp„’u lhpdp„ âh¡i¡ Ðepf¡ s¡“p¡ h¡N
........... R>¡.

16. v$p„s“p X$p¡L$V$f ........... Afukp“p¡ D‘ep¡N L$f¡ R>¡.

17. Afukp“p dy¿e L¡$ÞÖdp„’u ‘kpf ’sy„ qL$fZ ‘fphs®“ ‘pdu
........... qv$ipdp„ Åe R>¡.

18. ........... Afukp Üpfp dmsy„ ârstbb l„d¡ip Apcpku A“¡
“p“y„ S> dm¡.

19. dp¡V$hZu“y„ d|ëe +3 lp¡e sp¡ s¡ ........... Afukp¡ lp¡e.

Answers: 1. 25 cm  2.b^p S>$ 3. ^°yh (P) 4. kdsg 5. F A“¡

P “u hÃQ¡ 6.brlNp£m 7. 2.42 8. 1.33 9. A„sNp£m 10. L¡$ÞÖg„bpB“p

ìeõs“p¡  11.+5.0 D 12. X$pep¡àV$f duV$f 13.A„sNp£m g¡Þk 14.

hpõsrhL$ A“¡ DgVy„$ 15. h^¡ 16. A„sNp£m 17. dy¿e An“¡ kdp„sf

18. brlNp£m 19. A„sNp£m

1. hõsy A„sf ^“ A’hp F>Z lp¡B iL¡$ R>¡.

2. Å¡ dp¡V$hZu“y„ d|ëe F>Z dm¡. sp¡ s¡ A„sNp£m Afukp¡ lp¡e.

3. g¡Þk b“phhp dpV¡$ L$pQ, A’hp àgp[õV$L$“p¡ D‘ep¡N L$fu iL$uA¡
R>uA¡.

4.        = AQm Ap r“ed“¡ õ“¡g“p¡ r“ed L$l¡ R>¡.

5. S>¡ dpÝed“p¡ h¾$uch“p„L$ h^y s¡ dpÝed“u âL$piue ^“sp h^y
lp¡e.

6. S>¡ dpÝed“p¡ h¾$uch“p„L$ h^y s¡ dpÝed“u v$m ^“sp l„d¡ip
h^y S> lp¡e.

7. L¡$fp¡ku“ s’p ‘pZu ‘¥L$u âL$pi“y„ qL$fZ ‘pZudp„ TX$‘’u Nrs
L$f¡ R>¡.

8. g¡Þk“p âL$piue L¡$ÞÖdp„’u ‘kpf ’sp qL$fZ“y„ h¾$uch“ ’sy„
“’u.

9. A„sNp£m g¡Þkdp„ ArckfZ ‘pdsp qL$fZp¡ S>ep„ L¡$ÞÖus ’pe
Ðep„ dy¿e L¡$ÞÖ dm¡ R>¡.

10. Afukp dpV¡$ m = v/u s’p g¡Þk dpV¡$ m = −v/u ’pe.

11. lhp A¡ L$pQ L$fsp ^Ë$ dpÝed R>¡.

Mfp Mp¡V$p (v$f¡L$“p¡ 1 NyZ)

12. A„sNp£m Afukp hX¡$ l„d¡ip hpõsrhL$ ârstbb S> dm¡ R>¡.

13. brlNp£m Afukp hX¡$ l„d¡ip Apcpku ârstbb S> dm¡ R>¡.

14. ‘fphs®““p r“edp¡ b^p S> Afukp dpV¡$ gpNy ‘X¡$ R>¡.

15. kdsg Afukp“u L¡$ÞÖg„bpB A“„s lp¡e R>¡.

sin i

sin r

Answers:

1. Mp¡Vy$ 2. kpQy 3. kpQy 4. kpQy 5. kpQy

6. Mp¡Vy$ 7. kpQy 8. kpQy 9. Mp¡Vy$ 10. Mp¡Vy$

11. Mp¡Vy$ 12. Mp¡Vy$ 13.kpQy 14. kpQy 15. kpQy

1) rhcpN rhcpN rhcpN rhcpN rhcpN I rhcpN rhcpN rhcpN rhcpN rhcpN II

(1) A„sNp£m Afukp¡ (p) dp¡V$hZu (m) = ^“

(2) brlNp£m Afukp¡ (q) dp¡V$hZu (m) = ^“/F>Z

(3) A„sNp£m g¡Þk (r) i¡h]N duff sfuL¡$

(4) brlNp£m g¡Þk (s) hpl“p¡dp„ kpBX$ duff sfuL¡$

Ans : (1-r), (2-s), (3-p), (4-q)

2) rhcpN rhcpN rhcpN rhcpN rhcpN I rhcpN rhcpN rhcpN rhcpN rhcpN II

(1) m = +1 (p) Apcpku, QÑy„, “p“y„

(2) m = -1 (q) hpõsrhL$, DgVy$, dp¡Vy$

(3) m > 1 s’p F>Z (r) hpõsrhL$, DgVy$, hõsy S>¡V$gy„

(4) m < 1 s’p ^“ (s) Apcpku, QÑy„, hõsy“p L$v$ S>¡V$gy„

Ans : (1-s), (2-r), (3-q), (4-p)

3) rhcpN rhcpN rhcpN rhcpN rhcpN I rhcpN rhcpN rhcpN rhcpN rhcpN II

(1) m = +1 (p) A„sNp£m Afukp¡

(2) m > 1 A“¡ ^“ (q) brlNp£m Afukp¡

(3) m < 1A“¡ ^“ (r) kdsg Afukp¡

Ans : (1-r), (2-p), (3-q)

Å¡X$L$p„ Å¡X$p¡.
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