538 
c`v^Æweævb w«¼Zxq cò ( wbeÆvPwb cixÞvi cÉk² I Dîi : m†Rbkxj
c`v^Æweævb w«¼Zxq cò ( wbeÆvPwb cixÞvi cÉk² I Dîi : m†Rbkxj
539  

[image: image1.png]



eq \o((((,cÖkœ(1) RxeweÁvb M‡elYvMv‡i e¨en„Z GKwU RwUj AYyex¶Y h‡š¿i Awfj¶¨ Ges Awf‡b‡Îi †dvKvm `~iZ¡ h_vµ‡g 2 cm (Dfq c„‡ôi mgvb eµZv e¨vmva©) Ges 5 cm | wk¶K †Zvgv‡K Awfj¶¨ n‡Z 4 cm `~‡i GKwU ¶z`ª e¯‘‡K †i‡L ¯úó K‡i †`Lvi Rb¨ ¯^vfvweK †Pv‡Li ¯úó `k©‡bi wbKU we›`y‡Z P‚ovš— we‡¤^i Rb¨ Awf‡bÎ‡K †dvKvwms K‡i w`‡jb| wKš‘ †Zvgvi †Pv‡Li ¯úó `k©‡bi wbKU `~iZ¡ 40cm Ges ¯^vfvweK †Pv‡Li ¯úó `k©‡bi wbKU `~iZ¡ 25cm Ges †jÝ Gi Dcv`v‡bi cÖwZmiv¼ 1.5|    

[bUi †Wg K‡jR, XvKv]

K.
Av‡jvi AceZ©b Kv‡K e‡j?
1

L.
†hŠwMK eY© wcÖR‡gi ga¨ w`‡q cÖwZmi‡Yi mgq †gŠwjK e‡Y© c„_K n‡q hvq †Kb?
2

M.
Awfj‡¶¨i eµZvi e¨vmva© KZ?
3

N.
AYyex¶Y hš¿wUi Awf‡bÎ‡K wKfv‡e †dvKvwms K‡i Zzwg ¶z`ª e¯‘wUi me‡P‡q ¯úó cÖwZwe¤^ †`L‡Z cvi‡e? DÏxc‡Ki Av‡jv‡K MvwYwZK we‡k­lY †`LvI|
4

1 bs cÖ‡kœi DËi

eq \o((,K) †Kv‡bv cÖwZeÜK ev Zx² av‡ii cvk w`‡q hvevi mgq Av‡jvi †eu‡K hvIqvi ag©‡K AceZ©b e‡j| 

eq \o((,L) †hŠwMK e‡Y© GKvwaK †gŠwjK eY© _v‡K| G‡KKwU †gŠwjK e‡Y©i Rb¨ wcÖR‡gi Dcv`v‡bi cÖwZmivsK G‡KK iKg| ZvB wcÖR‡gi ga¨ w`‡q MgbKv‡j †gŠwjK wcÖR‡gi Aci cvk w`‡q wbM©Z nIqvi ci iwk¥¸‡jv wewfbœ †Kv‡Y Avgv‡`i †Pv‡L cÖ‡ek K‡i| G‡Z Avgiv H †gŠwjK e‡Y©i iwk¥¸‡jv‡K Avjv`vfv‡e mbv³ Ki‡Z cvwi| GKvi‡Y †hŠwMK eY© wcÖR‡gi ga¨w`‡q cÖwZmi‡Yi mgq †gŠwjK e‡Y© c„_K n‡q hvq| 

eq \o((,M) †`Iqv Av‡Q,

Awfj‡¶¨i DËj †jÝ †dvKvm `~iZ¡, ( = +2 cm 

†jÝwUi Dfq c„‡ôi eµZvi e¨vmva© mgvb nIqvq awi,

D³ eµZvi e¨vmva©, = r 

Zvn‡j, r1 = + r Ges r2 = – r

†j‡Ýi Dc`v‡bi cÖwZmiYv¼, ( = 1.5

†ei Ki‡Z n‡e, r = ?

Avgiv Rvwb,  eq \f(1,() = ( – 1)  eq \b(\f(1,r1) ( \f(1,r2)) 
ev,  eq \f(1, 2) = (1.5 ( 1)  eq \b\bc(\f(1,r) ( \f(1,(r)) = 0.5 (  eq \f(2,r) =  eq \f(1,r) 
( r = 2 cm (Ans.)

eq \o((,N) AYyex¶Y hš¿wUi Awf‡bÎ‡K Ggbfv‡e †dvKvwms Ki‡Z n‡e hv‡Z P‚ovš— cÖwZwe‡¤^i Ae¯’vb Awf‡bÎ Z_v Avgvi †PvL n‡Z 40 cm ( Avgvi ¯úó `k©‡bi wbKUZg `~iZ¡) `~i‡Z¡ nq|

†`Iqv Av‡Q, Awfj‡¶¨i †dvKvm `~iZ¡, (o = 2cm

Ges Awf‡b‡Îi †dvKvm `~iZ¡, (e = 5 cm

Awfj¶¨ n‡Z j¶e¯‘i `~iZ¡ uo = 4cm

Awfj¶¨ Øviv m„ó cÖwZwe‡¤^i `~iZ¡ vo n‡j,  eq \f(1,uo) +  eq \f(1,vo) =  eq \f(1, (o) 
ev,   eq \f(1,vo) =  eq \f(1, (o) (  eq \f(1,uo) =  eq \f(1, 2 cm) (  eq \f(1, 4 cm) =  eq \f(2 ( 1, 4cm) =  eq \f(1, 4 cm) 
( vo = 4 cm

Awf‡bÎ n‡Z cÖ_g cÖwZwe‡¤^i (hv Awf‡b‡Îi Rb¨ j¶¨ e¯‘ wn‡m‡e KvR Ki‡e) `~iZ¡ ue n‡j,
 eq \f(1,ue) +  eq \f(1,ve) =  eq \f(1, (e) ev,  eq \f(1,ue) =  eq \f(1, (e) (  eq \f(1,ve) =  eq \f(1, 5cm) (  eq \f(1, (40cm) [ Awf‡bÎ Øviv Aev¯—e we¤^ MwVZ nIqvq ve = – 40 cm]

=  eq \f(8 + 1, 40 cm) =  eq \f(9, 40 cm) ( ue =  eq \f(40 cm, 9) = 4.44 cm

Zvn‡j h‡š¿i ˆ`N©¨, L = vo + ue = 4 cm + 4.44 cm = 8.44 cm

myZivs ¯úó cÖwZwe¤^ †`Lvi Rb¨ Abyex¶Y hš¿wUi Awf‡bÎ‡K Ggbfv‡e †dvKvwms Ki‡Z n‡e †hb P‚ovš— we¤^ Awf‡bÎ  n‡Z 40 cm `~‡i MwVZ nq Ges G‡¶‡Î h‡š¿i ˆ`N©¨ 8.44 cm n‡e|
[image: image9.wmf]eq \o((((,cÖkœ(2) 

[gwZwSj g‡Wj ¯‹zj I K‡jR, XvKv]

K.
Av‡jvK †K›`ª Kv‡K e‡j?
1

L.
mi“ wcÖR‡gi wePz¨wZ †KvY AvcZb †Kv‡Yi Dci wbf©i K‡i bv †Kb?
2

M.
ABC wcÖR‡g Av‡jvK iwk¥i b~¨bZg wePy¨wZ †KvY KZ?
3

N.
AB Z‡j Av‡jvK j¤^fv‡e AvcwZZ n‡j AC Zj n‡Z wKfv‡e wbM©Z n‡e? (A Gi gvb Kx n‡j wbM©Z iwk¥ AC Zj †Nu‡l hv‡e?
4

2 bs cÖ‡kœi DËi

eq \o((,K) cÖwZwU †j‡Ýi g‡a¨ Ggb GKwU we›`y i‡q‡Q hvi ga¨ w`‡q †Kv‡bv Av‡jvK iwk¥  AwZµg Ki‡j †j‡Ý AvcwZZ iwk¥ I †jÝ n‡Z wbM©Z iwk¥ ci¯úi mgvš—ivj nq| G we›`ywU‡K Av‡jvK †K›`ª e‡j| 

eq \o((,L) mi“ wcÖR‡gi †¶‡Î AvcZb †KvY (i1) ¶z`ª n‡j wbM©gb †KvYI (i2) ¶z`ª nq| ( =  eq \f(sin i, sin r) m~Îvbymv‡i G‡Z r1 Ges r2 I ¶z`ª gv‡bi nq|

Zvn‡j  eq \f(sin i1, sin r1) =  eq \f(i1,r1) = ( Ges   eq \f(sin i2, sin r2) =  eq \f(i2,r2) = (
( i1 = (r1 Ges i2 = (r2
( wePz¨wZ ( = i1 + i2 ( A = (r1 + (r2 ( A = ( ( r1 + r2) ( A

= (A ( A = A (( ( 1)

A I ( aª“egv‡bi nIqvq ¯úóZ †h, mi“ wcÖR‡gi †¶‡Î (AvcZb †KvY ¶z`ª gv‡bi n‡j) wePz¨wZ †KvY aª“egv‡bi nq Ges Zv AvcZb †Kv‡Yi Ici wbf©i K‡i bv|

eq \o((,M) †`Iqv Av‡Q, wcÖRg †KvY, A = 60( [mgevû wcÖRg nIqvq]

wcÖR‡gi Dcv`v‡bi cÖwZmivsK, ( = 1.5

†ei Ki‡Z n‡e, b~¨bZg wePz¨wZ †KvY, (m = ?

AvgivRvwb, ( =  (m,2)   eq \f( sin , sin  eq \f(A,2) )  
ev, 1.5 =  eq \f( sin \f(60( + (m,2), sin \f(60(,2))  
ev, sin  eq \f(60( + (m,2)  = 1.5 sin 30( = 1.5 (  eq \f(1,2) = 0.75

ev,  eq \f(60( + (m,2)  = sin(1 (0.75) = 48.6(
ev, 60( + (m = 97.2(
( (m = 97.2( ( 60( = 37.2( (Ans.)
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eq \o((,N) 

wPÎvbymv‡i (ADE =180( ( 90( ( 60( = 30(
(AC Z‡j AvcZb †KvY, r2 = (EDF


= 90( ( (ADE = 90( ( 30( = 60(
wKš‘ evqyi mv‡c‡¶ wcÖR‡gi Dcv`v‡bi msKU †KvY, 

(c = sin(1 (prism (air) = sin(1 eq \b\bc(\f(1, air ( prism)) 

= sin(1  eq \b\bc(\f(1,1.5)) = 41.8( < 60( (= r2)

myZivs AC Z‡j Av‡jvi c~Y© Af¨š—ixY cÖwZdjb NU‡e|

[image: image11.png]H=151
ry=20cm
ry=30cm




wØZxq cÖkœg‡Z AC Z‡j AvcZb †KvY, r2 = msKU †KvY, (c = 41.8(
( (ADE = 90( ( (EDF = 90( (  (c =  90( ( 41.8( = 48.2(
( ( ADE- G, (EAD = 180( ( (AED ( (ADE

= 180( ( 90( ( 48.2( = 41.8(
myZivs, (A Gi gvb 41.8( Gi (A_©vr †Kv‡Yi mgvb n‡j wbM©Z iwk¥ AC Zj †Nu‡l hv‡e|

eq \o((((,cÖkœ(3) GKwU D‡fvËj †jÝ I GKwU mgevû wcÖR‡gi Dcv`vb GKB| †mvnvbv ch©‡e¶Y Kij GKwU wbw`©ó i‡Oi Av‡jv †j‡Ýi cÖavb A‡¶i mgvš—iv‡j AvcwZZ n‡q Av‡jvK‡K›`ª n‡Z 17.39 cm `~‡i wgwjZ nq| Avevi wcÖR‡gi cÖ_g cÖwZmiYZ‡j Av‡jvKiwk¥wU 45( †Kv‡Y AvcwZZ n‡q wØZxq cÖwZmiY Zj n‡Z wbM©Z nq|

[nwj µm K‡jR, XvKv]

K.
Av‡jvi mgeZ©b ej‡Z Kx eyS?
1

L.
Av‡jvi eY©vjx DrcwËi KviY¸‡jv †jL|
2

M.
†j‡Ýi eµZvi e¨vmva©Øq 12 cm I 18 cm n‡j Gi Dcv`v‡bi cÖwZmivsK KZ?
3

N.
wcÖR‡gi AvcwZZ iwk¥wU b~¨bZg wePz¨wZ †Kv‡Y wbM©Z n‡e wKÑ †Zvgvi gZvg‡Zi c‡¶ hyw³ `vI|
4

3 bs cÖ‡kœi DËi

eq \o((,K) †h cÖwµqvq wewfbœ Z‡j K¤úgvb Av‡jvK Zi½‡K GKwU wbw`©ó Zj eivei K¤úb¶g Kiv hvq Zv‡K Av‡jvi mgeZ©b e‡j| 

eq \o((,L) Av‡jv‡Ki eY©vjx DrcwËi KviYÑ

i. 
wewfbœ Zi½‰`N©¨ I K¤úv‡¼i wewKiY Av‡jv‡K we`¨gvb

ii. 
Av‡jvK n‡”Q 7wU e‡Y©i †hŠwMK wgkÖY|

iii. 
7wU e‡Y©i wfbœ wfbœ wePz¨wZi Kvi‡Y| 

eq \o((,M) DÏxcK †_‡K Rvbv hvq, †dvKvm `~iZ¡ ( = 17.39 cm

†`Iqv Av‡Q, DËj †j‡Ýi cÖ_g c„‡ôi eµZvi e¨vmva©, r1 = 12 cm

Ges DËj †j‡Ýi wØZxq c„‡ôi eµZvi e¨vmva© r2 = ( 18 cm

cÖwZmiv¼ ( = ?

Avgiv Rvwb,  eq \f(1, () = (( ( 1)  eq \b\bc(\f( 1,r1) ( \f(1,r2)) 
ev,  eq \f(1, 17.39 cm) = (( ( 1)   eq \b\bc(\f( 1,12cm) ( \f(1,( 18cm)) 
ev,  eq \f(1, 17.39 cm) = (( ( 1)   eq \f( 5, 36cm) 
ev, (( ( 1)  =  eq \f(36, 17.39 ( 5) 
ev, (( ( 1) = 0.414

( ( = 1.414

†j‡Ýi Dcv`v‡bi cÖwZmviYv¼ 1.414

eq \o((,N) GLv‡b, DÏxc‡K cÖ`Ë wcÖRgwU mgevû wcÖRg e‡j wcÖRg †KvY, A = 60(
Avgiv Rvwb,

b~b¨Zg weP‚¨wZi †¶‡Î, i1 = i2 =  eq \f(A + (m,2) 
r1 = r2 =  eq \f(A,2) =  eq \f(60(,2) = 30(
( ( =  eq \f(sin i, sin r) 
ev, 1.41 = (m,2)  eq \f( sin , sin 30()

ev, 1.41 ( sin 30( = sin  eq \f( 60( + (m,2) 
ev,  eq \f(1,2)  ( 1.41 = sin  eq \f(60( + (m,2) 
ev,  eq \f(60( + (m,2) = sin(1 (0.705)

ev, 60( + (m = 95.46(
( (m = 29.66(
GLb wcÖR‡gi †¶‡Î,

 eq \f(sin i, sinn r) = (
ev, sinr =  eq \f(sin 45(,() 
ev, r = sin(1  eq \b\bc(\f(0.707,1.41)) = 30(
‡h‡nZz cÖ_g c„‡ô cÖwZmiY †KvY 30( ZvB ejv hvq wcÖR‡g AvcwZZ iwk¥wU b~b¨Zg weP‚¨wZ †Kv‡Y wbM©Z n‡e|

eq \o((((,cÖkœ(4) evqy mv‡c‡¶ KuvP †j‡Ýi cÖwZmiv¼ 1.5 Ges evqy mv‡c‡¶ cvwbi cÖwZmiv¼ 1.33| 
[XvKv K‡jR, XvKv]
K.
Zi½ gyL Kx?
1

L.
dvg©v‡Ui bxwZi mvnv‡h¨ cÖwZdjb e¨vL¨v Ki|
2

M.
KuvP I cvwbi ga¨Kvi msKU †KvY KZ?
3

N.
cvwb‡Z †jÝwUi †dvKvm `~iZ¡ 40cm n‡j evqy‡Z †dvKvm `~i‡Z¡i wKiƒc cwieZ©b n‡e? MvwYwZKfv‡e e¨vL¨v Ki|
4

4 bs cÖ‡kœi DËi

eq \o((,K) Zi‡½i Dci¯’ mg`kv m¤úbœ KYv¸‡jvi mvaviY mÂvic_‡K Zi½ gyL e‡j| 

eq \o((,L) dvg©v‡Ui m~ÎwU n‡jv- hLb †Kv‡bv Av‡jvK iwk¥ cÖwZdjb ev cÖwZmi‡bi m~Î †g‡b †Kv‡bv mgZj c„‡ô cÖwZdwjZ ev cÖwZmwiZ nq, ZLb Zv me©`v ¶z`ªZg c_ AbymiY K‡i|

[image: image13.wmf]
cv‡ki wP‡Î dvg©v‡Ui m~Î cÖ‡qvM K‡i †`Lv‡bv hvq †h,

AvcZb †KvY, (PON = cÖwZdjb †KvY, (QON

GUvB cÖwZdj‡bi wØZxq m~Î|

Avevi PO Ges OQ cÖwZdj‡Ki j¤^ Z‡j _vK‡e| cyb: ON mgZj cÖwZdj‡Ki Ici j¤^ weavq, PO Ges OQ ‡h mgZj MVb K‡i ON H mgZ‡j Ae¯’vb K‡i| A_©vr AvcwZZ iwk¥ PO, cÖwZdwjZ iwk¥ OQ Ges Awfj¤^ ON GKB mgZ‡j Ae¯’vb K‡i| GUvB cÖwZdj‡bi cÖ_g m~Î|

eq \o((,M) †`qv Av‡Q,

evqyi mv‡c‡¶ Kv‡Pi cÖwZmiYvsK, a(g = 1.5

evqyi mv‡c‡¶ cvwbi cÖwZmiYvsK, a(w = 1.33

‡ei Ki‡Z n‡e, KvP I cvwbi ga¨Kvi msKU †KvY, (c = ?

Nb gva¨‡gi (KvP) mv‡c‡¶ nvjKv gva¨‡g (cvwb)

cÖwZmibvsK, g(w =  eq \f(a(w,a(g) =  eq \f(1.33,1.5) = 0.8867

G‡¶‡Î, sin(c = g(w = 0.8867

( (c = sin(1 (0.8867) = 62.46( (Ans.) 
eq \o((,N) DÏxcKg‡Z,

cvwbi mv‡c‡¶ Kv‡Pi cÖwZmiYvsK,

w(g =  eq \f(1,g(w) =  eq \f(1,0.8867) = 1.128

cÖkœg‡Z, cvwb‡Z †jÝwUi  †dvKvm `~iZ¡, (w = 40cm

‡jÝwUi ZjØ‡qi eµZvi e¨vmva© h_vµ‡g r1 I r2 n‡j,

 eq \f(1,(w) = (w(g(1)  eq \b\bc(\f(1,r1) ( \f(1,r2)) ..........(i)

evqy‡Z †jÝwUi †dvKvm `~iZ¡(a n‡j,

 eq \f(1,(a) = (a(g(1)  eq \b\bc(\f(1,r1) ( \f(1,r2)) ..........(ii)

(i) ( (ii) n‡Z cvB,   eq \f(\f(1, (w), \f(1, (a)), =  eq \f((w(g(1) \b(\f(1,r1) ( \f(1,r2)), (a(g ( 1) \b(\f(1,r1) ( \f(1,r2))) 
ev,  eq \f((a,(w)  =  eq \f(w(g(1,a(g(1) 
((a =  eq \f(w(g(1,a(g(1) (w 


=  eq \f(1.128 ( 1, 1.5 ( 1) ( 40cm = 10.24cm

( evqy‡Z †dvKvm `~i‡Z¡i cwieZ©b (ev n«vm)


= (w ((a = 40cm ( 10.24 cm = 29.76 cm

eq \o((((,cÖkœ(5) GKwU wcÖR‡gi wcÖRg †KvY 60( Ges Gi Dcv`v‡bi cÖwZmiYv¼ 1.5|
[DBjm wjUj d¬vIqvi ¯‹zj GÛ K‡jR, XvKv]

K.
msKU †KvY Kv‡K e‡j?
1

L.
eY©vjx m„wó nq †Kb? e¨vL¨v Ki|
2

M.
DÏxc‡Ki wcÖRgwUi b~¨bZg wePz¨wZ †Kv‡Yi gvb †ei Ki|
3

N.
GKwU Av‡jvK iwk¥ wcÖRgwU‡Z b~¨bZg wePz¨wZ †Kv‡Y AvcwZZ n‡q wcÖR‡gi 2q c„ô †Nu‡l wbM©Z n‡j wcÖRg †Kv‡Yi gv‡bi cwieZ©b NU‡e wKbv? MvwYwZKfv‡e e¨vL¨v Ki|
4

5 bs cÖ‡kœi DËi

eq \o((,K) Av‡jvKxqfv‡e Nb gva¨g n‡Z nvjKv gva¨‡g Av‡jvi cÖwZmi‡Yi †ejvq AvcZb †Kv‡Yi †h gv‡bi Rb¨ cÖwZmiY †KvY m‡e©v”P ev 90( nq Ges cÖwZmwiZ iwk¥ gva¨gØ‡qi we‡f`Zj †Nu‡l hvq, Zv‡K nvjKv gva¨‡gi mv‡c‡¶ Nb gva¨‡gi msKU †KvY e‡j| 

eq \o((,L) m~‡h©i mv`v Av‡jv‡Z †h mvZwU (†ebxAvmnKjv) e‡Y©i iwk¥ _v‡K Zv‡`i G‡KKwUi Rb¨ wcÖR‡gi Dcv`v‡bi cÖwZmiv¼ G‡KK iKg| †e¸bx e‡Y©i iwk¥i Rb¨ me‡P‡q †ewk Ges jvj e‡Y©i iwk¥i Rb¨ me‡P‡q Kg)| ZvB mv`v Av‡jv wcÖR‡g AvcwZZ n‡j me¸‡jv e‡Y©i iwk¥i Rb¨ AvcZb †KvY GKB n‡jI wcÖR‡g G‡`i wePz¨wZi cwigvY wewfbœ| G Kvi‡Y wcÖR‡gi Aci cvk w`‡q iwk¥¸‡jv eY©vjx †`Lv hvq| GgbwK wbM©Z iwk¥¸‡jv c`©vq †dj‡jI mvZwU wewfbœ e‡Y©i eY©vjx †`Lv hvq| myZivs eY©vjx m„wó nIqvi g~j KviY n‡jvÑ mv`v Av‡jv †hŠwMK Ges Gi Dcv`vbmg~‡ni K¤úvsK Ges Zi½‰`‡N©¨mg~n ci¯úi n‡Z Avjv`v| 

eq \o((,M) †`Iqv Av‡Q, 

wcÖR‡gi wcÖRg †KvY, A = 60(

Gi Dcv`v‡bi cÖwZmiYvsK, (  = 1.5
†ei Ki‡Z n‡e, b~¨bZg wePz¨wZ †Kv‡Yi cwigvY, (m = ? 

Avgiv Rvwb, ( =  eq \f(sin\f(A + (m,2),sin\f(A,2)) 
ev, sin eq \f(A + (m,2) = (sin eq \f(A,2) = 1.5sin eq \f(60(,2) = 0.75

ev,  eq \f(A + (m,2) = sin(1(0.75) = 48.6(
ev, A + (m = 2 ( 48.6( = 97.2(
( (m = 97.2( ( A = 97.2( ( 60( = 37.2( (Ans.) 

eq \o((,N) GLv‡b,


wcÖR‡g AvcZb †KvY, i1 = DÏxc‡K cÖ`Ë DcvË 

Abymv‡i b~¨bZg wePz¨wZ †KvY = 37.2(
cÖ_g cÖwZmiY †KvY r1 n‡j, ( =  eq \f(sini1,sinr1) 
ev, sinr1 =  eq \f(sini1,()  =  eq \f(sin37.2(,1.5) = 0.403

( r1 = sin(1(0.403) = 23.766(
wbM©Z iwk¥ wcÖR‡gi 2q c„ô †Nu‡l wbM©Z nIqvi gv‡b n‡jv, i2 = 90(
2q c„‡ô iwk¥ r2 †Kv‡Y AvcwZZ n‡j, ( =  eq \f(sini2,sinr2) 
ev, sinr2 =  eq \f(sini2,()  =  eq \f(sin90(,1.5)  = 0.6667

( r2 = sin(1(0.6667) = 41.8(
( wcÖRg †KvY, A = r1 + r2 = 23.766( + 41.8(

= 65.566( ( 60( [DÏxc‡K D‡j­wLZ wcÖRg †KvY]

myZivs, GKwU Av‡jvK iwk¥ wcÖRgwU‡Z b~¨bZg wePz¨wZ †Kv‡Y AvcwZZ n‡q wcÖR‡gi 2q c„ô †Nu‡l wbM©Z wcÖRg †Kv‡Yi gv‡bi cwieZ©b NU‡e|   

eq \o((((,cÖkœ(6) 

[image: image2.png]



wP‡Î wcÖR‡gi ga¨ w`‡q GKwU Av‡jvK iwk¥ cÖwZmiY †`Lv‡bv n‡q‡Q| †hLv‡b A wcÖR‡gi †KvY Ges ( wePz¨wZ †KvY| GLv‡b A = 60( Ges (m = 30(|
[K¨v›Ub‡g›U cvewjK ¯‹zj I K‡jR, iscyi]
K.
†nbwi Kv‡K e‡j?
1

L.
AvcZb †Kv‡Yi mv‡_ wePz¨wZ †KvY Kxfv‡e cwieZ©b nq?
2

M.
wcÖR‡gi Dcv`v‡bi cÖwZmivsK wbY©q Ki|
3

N.
DÏxc‡Ki Dcv`v‡bi ˆZwi wcÖR‡gi GK c„‡ôi Dci Av‡jvK iwk¥ j¤^fv‡e AvcwZZ n‡q wcÖR‡gi wØZxq c„‡ôi Mv †N‡l wbM©Z n‡j wcÖRg †KvY Kx DÏxc‡Ki wcÖRg †Kv‡Yi mgvb n‡e MvwYwZKfv‡e we‡k­lY K‡i gZvgZ `vI|
4

6 bs cÖ‡kœi DËi

eq \o((,K) †Kv‡bv KzÊjxi ga¨w`‡q ZworcÖevn 1 As(1 nv‡i cwiewZ©Z n‡j G‡Z hw` 1V gv‡bi Zwo”PvjK ej Avweó nq Z‡e H KzÛjxi ¯^v‡ekv¼‡K 1 †nbwi e‡j| 

eq \o((,L) wcÖR‡g AvcZb †KvY Lye Aígv‡bi n‡q AZ¨vwaK gv‡bi wePz¨wZ cvIqv hvq| wKš‘ AvcZb †Kv‡Yi gvb µgk evov‡Z _vK‡j cÖvß wePz¨wZ †Kv‡Yi gvb Kg‡Z _v‡K| GKmgq wePz¨wZ‡KvY me©wbæ gv‡b DcbxZ nq| Gici AvcZb †KvY evov‡Z _vK‡j wePz¨wZ †Kv‡Yi gvb evo‡Z _v‡K| 

myZivs, wcÖR‡g wePz¨wZ †KvY ebvg AvcZb †KvY †jL wbæiƒc:


[image: image3]
eq \o((,M) †`Iqv Av‡Q,

wcÖRg †KvY, A = 60(
Ges b~¨bZg wePz¨wZ †KvY, (m = 30(
†ei Ki‡Z n‡e, wcÖR‡gi Dcv`v‡bi cÖwZmivsK, ( = ?

Avgiv Rvwb, ( =  eq \f(sin \f(A +(m,2), sin \f(A,2))  

=  eq \f(sin \f(60( + 30(, 2), sin \f(60(,2)) =  eq \f(sin 45(,sin30() =  eq \r(2) = 1.414  (Ans.)
eq \o((,N) cÖkœg‡Z, 2q c„ô n‡Z wbM©Z nIqvi mgq Av‡jvKiwk¥ gva¨gØ‡qi we‡f`Z‡j msKU †Kv‡Yi mgvb †Kv‡Y AvcwZZ n‡q‡Q|

D³ msKU †Kv‡Yi gvb (C n‡j,

sin (C = Nb gva¨‡gi mv‡c‡¶ nvjKv gva¨‡gi cÖwZmivsK =  eq \f(1,1.414) 

[image: image4] 
ev, sin(C = 0.707 

ev, (C = sin(1 (0.707) = 45(
G‡¶‡Î wcÖRg †KvY A( n‡j,

A( = 180( ( 90( ( (90( ( (C) = 90( ( 90( + (C = (C = 45(
[ wÎfz‡Ri wZb †Kv‡Yi mgwó 180(]

j¶¨ Kwi, 45( (  60(
ev, A( ( A

myZivs, DÏxc‡Ki Dcv`v‡bi ˆZwi wcÖR‡gi GK c„‡ôi Ici Av‡jvK iwk¥ j¤^fv‡e AvcwZZ n‡q wcÖR‡gi wØZxq c„‡ôi Mv †Nu‡l wbM©Z n‡j wcÖRg †Kvb DÏxc‡Ki wcÖRg †Kv‡bi mgvb n‡e bv|
eq \o((((,cÖkœ(7) 

[image: image5.png]



 [D`qb D”P gva¨wgK we`¨vjq, XvKv]
K.
†j‡Ýi †¶‡Î cÖavb †dvKv‡mi msÁv `vI|
1

L.
b‡fvex¶Y h‡š¿ Amxg `~i‡Z¡ †dvKvwms ej‡Z wK eySvq?
2

M.
ga¨eZx© `~iZ¡ 65cm Awf‡bÎ KZ…©K m„ó we‡¤^i Ae¯’vb wbY©q Ki|
3

N.
Awfj¶¨ I Awf‡bÎ Øviv weea©b we‡k­lY Ki|
4

7 bs cÖ‡kœi DËi

eq \o((,K) †j‡Ýi cÖavb A‡¶i mgvš—iv‡j GK ¸”Q Av‡jvKiwk¥ G‡m †j‡Ý cÖwZmi‡Yi ci cÖavb †dvKv‡mi Dci¯’ †h we›`y‡Z wgwjZ nq ev cÖavb A‡¶i Dci¯’ †h we›`y n‡Z wbtm„Z n‡”Q e‡j g‡b nq, Zv‡K D³ †j‡Ýi cÖavb †dvKvm e‡j|

eq \o((,L) aiv hvK, GKwU b‡fvex¶Y h‡š¿ Awf‡bÎ‡K Ggb Ae¯’v‡b ivLv n‡jv hv‡Z Awfj¶¨ Øviv MwVZ cÖwZwe¤^ Awf‡b‡Îi †dvKvm Z‡j MwVZ nq| G cÖwZwe¤^ n‡Z AvMZ iwk¥¸”Q Awf‡b‡Î ci¯ú‡ii mgvš—iv‡j cÖwZm„Z nq| d‡j g~j j¶¨e¯‘ Awf‡b‡Îi cv‡k, †mB GKB cv‡k Amxg `~i‡Z¡ GKwU Aev¯—e I AwZ weewa©Z cÖwZwe¤^ MwVZ n‡e hv g~j j¶¨ e¯‘i mv‡c‡¶ Dëv| G ai‡bi †dvKvwms‡K Amxg `~i‡Z¡ †dvKvwms e‡j| 

eq \o((,M) †`Iqv Av‡Q,

Awfj‡¶¨i †dvKvm `~iZ¡, (o = 15cm

Awf‡b‡Îi †dvKvm `~iZ¡, (e = 10cm

Awfj¶¨ n‡Z j¶¨e¯‘i `~iZ¡, uo = 24cm
†jÝØ‡qi g¨aKvi `~iZ¡, d = 65cm

†ei Ki‡Z n‡e, Awf‡bÎ KZ…©K m„ó we‡¤^i Ae¯’vb, ve = ?

Awfj¶¨ Øviv m„ó we‡¤^i `~iZ¡ vo n‡j,

 eq \f(1,vo)  +  eq \f(1,uo)  +  eq \f(1,fo) 
ev,  eq \f(1,vo) =  eq \f(1,(o) (  eq \f(1, uo) =  eq \f(1,15 cm) (  eq \f(1,24 cm) =  eq \f(1,40 cm)  
ve = 40m

Zvn‡j Awf‡bÎ n‡Z cÖ_g cÖwZwe‡¤^i (hv Awf‡b‡Îi Rb¨ j¶¨e¯‘ wn‡m‡e wµqv Ki‡e) `~iZ¡, ue = 65cm – 40cm = 25cm 

Awf‡bÎ n‡Z P‚ovš— we‡¤^i `~iZ¡ ve n‡j,  eq \f(1,ve)  +  eq \f(1,ue)  =  eq \f(1,fe) 
ev,  eq \f(1,ve)  =  eq \f(1,fe) –  eq \f(1,ue)  =  eq \f(1,10cm)  –  eq \f(1,25cm) 
ve =  eq \f(50cm,3) 
( ve =  eq \f(50 cm,3) = + 16.67cm

ve abvÍK cvIqv hvIqvq Bnv ¯úó †h, m„ó we‡¤^i Ae¯’vb Awf‡bÎ n‡Z 16.67 cm †cQ‡b (Awf‡b‡Îi †h cv‡k Awfj¶¨) Zvi wecixZ cv‡k)|
eq \o((,N) ÔMÕ As‡ki we‡k­l‡Y cÖvß Z_¨ e¨envi K‡i cvB, Awfj¶¨ Øviv m„ó weea©b, m1 = (  eq \f(vo,uo)  = (  eq \f(40 cm,24 cm) = (  eq \f(5,3) 
Awfj‡¶¨i †¶‡Î weea©‡bi mvswL¨K gvb  eq \b\bc(\f(5,3)) , 1 A‡c¶v e„nËi, KviY we‡¤^i ˆ`N©¨, j¶¨e¯‘i ˆ`‡N©¨i Zzjbvq †ewk| GQvov FbvÍK weea©b cvIqvi Zvrch© n‡jv, Awfj¶¨ Øviv m„ó cÖwZwe¤^ j¶¨e¯‘i mv‡c‡¶ Dëv|

Avevi, Awf‡bÎ Øviv m„ó weea©b, m2 = (  eq \f(ve,ue) 

= (  eq \f(16.67cm, 25cm) = ( 0.6668 (

= (  eq \f(2,3) 
Awf‡b‡Îi †¶‡Î weea©‡bi mvswL¨Kgvb  eq \b\bc(\f(2,3)) 1 A‡c¶v ¶z`ªZi, KviY we‡¤^i ˆ`N©¨, j·¨e¯‘i ˆ`‡N©¨i Zzjbvq Kg| GQvov, FbvÍK weea©b cvIqvi Zvrch© n‡jv, Awf‡bÎ Øviv m„ó cÖwZwe¤^ Awfj¶¨ Øviv m„ó cÖwZwe‡¤^i (hv Awf‡b‡Îi Rb¨ j¶¨e¯‘ wn‡m‡e we‡ewPZ n‡e) mv‡c‡¶ Dëv, A_©vr P‚ovš— cÖwZwe¤^ g~j j¶¨ e¯‘i mv‡c‡¶ †mvRv ev mgkxl©| Z‡e Awf‡b‡Îi wVK †cQ‡b †PvL †i‡L MwVZ G P‚ovš— cÖwZwe¤^ †`Lv hv‡ebv, KviY P‚ovš— cÖwZwe‡¤^i Ae¯’vb Awf‡b‡Îi 16.67cm †cQ‡b|

DÏxc‡K ewY©Z e¨e¯’vi me©‡gvU weea©b, m = m1 ( m2
=  eq \b\bc((\f(5,3)) (  eq \b\bc((\f(2,3))  =  eq \f(10,9)  = 1.11

A_©vr, P‚ovš— cÖwZwe¤^ g~j j¶¨e¯‘i Zzjbvq mvgvb¨ eo|
eq \o((((,cÖkœ(8) GKRb wk¶v_©x GKwU mgevû wcÖRg wbj hvi Dcv`v‡bi cÖwZmivsK 1.5 Gi GK c„‡ôi Awfj‡¤^i mv‡_ 45( `~‡i †Kvb mij †iLvi `~wU Avjwcb ewm‡q wecixZ c„ô †_‡K ZvwK‡q Zv‡`i‡K †`L‡Z †cj| wKš‘ wcb `ywU‡K Awfj‡¤^i Dci ewm‡q wecixZ c„ô †_‡K ZvwK‡q Zv‡`i‡K †`L‡Z †c‡jb| 
[we G Gd kvnxb K‡jR, h‡kvi]
K.
AvBb ÷vB‡bi wØZxq ¯^xKvh©wU eY©bv Ki|
1

L.
Pjš— †Uªb †_‡K †Kvb hvÎx R¡vbvjv w`‡q nvZ evwo‡q GKwU cv_i †Q‡o w`‡j †Uª‡bi hvÎxi wbKUI iv¯—vi cv‡k `vov‡bv `k©‡Ki wbKU cv_iwUi MwZc_ †Kgb n‡e e¨vL¨v Ki|
2

M.
45( AvcZb †Kv‡Yi Rb¨ wcÖRgwUi wePz¨wZ †KvY wbY©q Ki|
3

N.
wcÖR‡gi 2q c„ô †_‡K Avjwcb bv †`L‡Z cvIqvi KviY MvwYwZKfv‡e we‡k­lY Ki|
4

8 bs cÖ‡kœi DËi

eq \o((,K) k~b¨¯’vb ev evqy gva¨‡g Av‡jvi †eM aª“e Ges G †eM Av‡jvi Drm I ch©‡e¶‡Ki Av‡cw¶K †e‡Mi Dci wbf©ikxj bq| 

eq \o((,L) Pjš— †Uªb †_‡K †Kvb hvÎx Rvbvjv w`‡q nvZ evwo‡q GKwU cv_i †Q‡o w`‡j †Uª‡bi hvÎxi wbKU †mwUi MwZ n‡e mij‰iwLK hw` evqyi cÖwZ‡iva‡K D‡c¶v Kiv nq| A_©vr †m †`L‡e †h cv_iwU †mvRv wb‡Pi w`‡K co‡Q| KviY hvÎx I cv_iwUi g‡a¨ †Kvb Av‡cw¶K †eM Abycw¯’Z| c¶vš—‡i iv¯—vi cv‡k `vwo‡q _vKv `k©‡Ki wbKU cv_iwUi MwZc_ n‡e ch©ve„wËK KviY H e¨w³i mv‡c‡¶ cv_iwUi GKwU Avbyf‚wgK †eM i‡q‡Q| 

eq \o((,M) †`qv Av‡Q,


wcÖR‡gi Dcv`v‡bi cÖwZmiv¼, ( = 1.5


AvcZb †KvY, i1 = 45(

wcÖRg †KvY, A = 60(

wePz¨wZ †KvY, ( =?

Avgiv Rvwb,   eq \f(sin i1, sin r1) = 1.5


ev, r1 = sin(1  eq \b\bc(\f(sin i1, 1.5)) 

( r1 = 28.13

Avevi, 

A = r1 + r2
ev, r2 = 60( ( 28.13(
( r2 = 31.87(
Aci c„‡ôi Rb¨,

 eq \f(sin i2,sin r2) = 1.5

ev, i2 = sin(1 ( 1.5 ( sinr2)


= sin(1 (1.5 ( sin 31.87)

( i2 = 52.37

GLb, 
( = i1 + i2 ( A


= 45( + 52.37( ( 60(
( ( = 37.37( (Ans.)
eq \o((,N) wcb `ywU‡K Awfj‡¤^i Dci ewm‡q wecixZ c„ô †_‡K ZvwK‡q Zv‡`i‡K †`L‡Z cvIqv hvqwb| KviY, Awfj¤^ eivei †Kvb Z‡j Av‡jv cwZZ n‡j †Kvb cÖwZmiY nq bv|

MvwYZKfv‡e,

AvcZb †KvY, i1 = 0(
wcÖR‡gi cÖwZmiv¼, ( = 1.5

wcÖRg †Kvb, A = 60(
cÖ_g c„‡ô,

 eq \f(sin i1, sin r1) = (
ev, r1 = sin(1  eq \b\bc(\f(sin i1,()) 

= sin(1  eq \b\bc(\f(sin 0,1.5)) 
( r1 = 0(
Avevi,
A = r1 + r2

ev, r2 = A ( r1 


= 60( ( 0(

( r2 = 60(

wØZxq c„‡ô,  eq \f(sin i2, sin r2) = (

ev, sin i2 = ( ( sin r2

= 1.2 ( sin 60


( sin i2 = 1.3

wKš‘, ( 1(  sin( ( 1 |

A_©vr, wcÖR‡gi GK c„‡ô Awfj¤^ eivei cwZZ Av‡jvi †Kvb cÖwZmiY nq bv weavq Zv Aci c„‡ô †cuŠQv‡Z cv‡i bv| ZvB Avjwcb ¸‡jv‡K †`Lv hvqwb|   

eq \o((((,cÖkœ(9) Av‡jvi cÖwZmiY I cÖwZdjb `ywU cÖPwjZ Av‡jvKxq NUbv, hv mPivPi †`Lv hvq| wcÖR‡gi ga¨w`‡q Av‡jv Mgb Ki‡j cÖwZmiY I we”QziY N‡U| m~‡h©i Av‡jv (†hŠwMK Av‡jv) wcÖR‡gi ga¨w`‡q †M‡j we”Q~iY N‡U Ges mvZwU †gŠwjK i‡O wef³ n‡q hvq| Av‡jvi we”Qzi‡Yi d‡j isabyi m„wó nq|

[K¨v›Ub‡g›U cvewjK ¯‹zj I K‡jR/ exi DËg knx` gvneye †mbvwbevm cve©Zxcyi, w`bvRcyi]
K.
Av‡jvi e¨vwZPvi Kx?
1

L.
mym½Z Drm (Coherent Source) Kx? Av‡jvi †¶‡Î `ywU wfbœ Drm w`‡q mym½Z Drm mivmwi ˆZwi Kiv hvq bv †Kb?
2

M.
dvg©v‡Ui bxwZi mvnv‡h¨ Av‡jvi cÖwZmi‡Yi m~Î cÖgvY Ki|
3

N.
b~¨bZg weP‚¨wZ Ae¯’v‡bi †¶‡Î wcÖRg c`v‡_©i cÖwZmiv‡¼i mgxKiY cÖwZcv`b Ki| dvg©v‡Ui bxwZi mvnv‡h¨ D³ mgxKiYwU cÖwZcv`b Kiv hvq Kx? †Zvgvi gZvg‡Zi hyw³ `vI|
4

9 bs cÖ‡kœi DËi

eq \o((,K) `yB ev Z‡ZvwaK Av‡jv‡K Zi‡½i cvi¯úwiK DcwicvZb Øviv m„ó jwä Zi‡½i ZxeªZv cwieZ©bRwbZ NUbv‡K e¨wZPvi e‡j| 

eq \o((,L) `ywU Drm †_‡K mg`kvq ev †Kvb wbw`©ó `kv cv_©‡K¨i GKB Zi½‰`‡N©¨i `ywU Av‡jvK Zi½ wbtm„Z n‡j Zv‡`i mym½Z Drm e‡j|
mvaviYfv‡e `ywU Avjv`v Av‡jvK Drm‡K mym½Z wn‡m‡e MY¨ Kiv hvqbv †Kbbv †h †Kvb GKwU Dr‡mi cigvYy KZ…©K wbtm„Z Av‡jvK Zi½ Ab¨ Dr‡mi Dci †Kvbfv‡eB wbf©i K‡i bv| ZvB `ywU wfbœ Drm n‡Z wbM©Z Av‡jvK Zi½ GKwU wbw`©ó `kv m¤úK© eRvq ivL‡Z cv‡i bv| 

GRb¨ Av‡jvi †¶‡Î `ywU wfbœ Drm w`‡q mivmwi mym½Z Drm ˆZix Kiv hvq bv| 

eq \o((,M) aiv hvK PQ Av‡jvK iwk¥ w¯’i we›`y P ‡_‡K Q we›`y n‡q Ab¨ GKwU w¯’i we›`y R-G †cuŠQvj| PQ Av‡jvK iwk¥ a I b w¯’i gva¨‡gi MM( we‡f` Z‡j Q we›`y‡Z i †Kv‡Y AvcwZZ n‡q b gva¨‡g r ‡Kv‡Y cÖwZm„Z n‡”Q [wPÎ 6.2]

[image: image6.png]



we‡f`Zj MM( -Gi Dci PA Ges RB j¤^ Uvbv n‡jv|

g‡b Kwi, PA = h1, RB = h2, AB = d Ges AQ = x Zvn‡j QB = d ( x| hw` a I b gva¨‡g Av‡jvi †eM h_vµ‡g ca I cb nq Ges PQ I QR c_ AwZµg Ki‡Z Av‡jvi t mgq jv‡M, Z‡e

t =  eq \f(PQ,ca) + eq \f(QR,cb) =  eq \f(\r(h12 + x2),ca) +  eq \f(\r(h22 + (b ( x)2),cb) 
dvg©v‡Ui bxwZ Abyhvqx t mgq b~¨bZg n‡e; Kv‡RB,  eq \f(dt,dx) = 0

AZGe,  eq \f(dt,dx) =  eq \f(2x, ca\r(h12 + x2)) (  eq \f(2(d ( x), cb\r(h22 + (d ( x)2)) = 0

ev, a\r(h12 + x2))  eq 2\b\bc\{(( eq \f((d ( x), cb\r(h22 + (d ( x)2)) ) 
= 0

ev,  eq \f(x, ca\r(h12 + x2)) (  eq \f(d ( x, cb\r(h22 + (d ( x)2)) = 0

ev,  eq \f(sin i, ca) =  eq \f(sin r, cb) 
(  eq \f(sin i , sin r) =  eq \f(ca, cb)  =a(b
BnvB cÖwZmi‡Yi wØZxq m~Î ev †ø‡ji m~Î|

Avevi PQ Ges QR ‡iLvØq ci¯úi Q we›`y‡Z wgwjZ n‡q GKwU mgZj MVb K‡i| †h‡nZz PQR c_ ¶z`ªZg e‡j GB mgZ‡j we‡f`Zj NN(- Gi Dci j¤^ n‡e| NN( Awfj¤^ we‡f`Z‡ji Dci j¤^ nIqvq PQ Ges QR ‡h mgZ‡j Aew¯’Z †mB mgZ‡j NN( I Aew¯’Z| Kv‡RB AvcwZZ iwk¥ PQ,cÖwZm„Z iwk¥ QR Ges Awfj¤^ NN( GKB mgZ‡j Aew¯’Z| GUvB cÖwZmi‡Yi cÖ_g m~Î|

eq \o((,N) g‡b Kwi ABC GKwU wcÖR‡gi cÖavb †Q`| AB Ges AC cÖwZmiY Zj, (A wcÖRg †KvY Ges BC wcÖR‡gi f‚wg |

g‡b Kwi PQ ‡Kv‡bv AvcwZZ iwk¥ evqy n‡Z wcÖR‡gi AB Z‡ji Q we›`y‡Z wZh©Kfv‡e AvcwZZ n‡jv| G‡¶‡Î Av‡jvK iwk¥ jNyZi gva¨g n‡Z NbZi gva¨‡g cÖ‡ek Kivi d‡j cÖwZm„Z iwk¥ Q we›`y‡Z AB Z‡ji Dci Aw¼Z Awfj¤^ NQO(- Gi Awfgy‡L m‡i wM‡q QR c‡_ cÖwZm„Z n‡e| Gi ci H iwk¥ AC Z‡ji R we›`y‡Z AvcwZZ n‡e Ges Avevi evqy gva¨‡g RS c‡_ wbM©Z n‡e| Zv n‡j Avevi iwk¥wUi cÖwZmiY NU‡e Ges KvP n‡Z evqy‡Z hvevi d‡j cÖwZm„Z iwk¥ AC Z‡ji R we›`y‡Z Aw¼Z Awfj¤^ N(R n‡Z `~‡i m‡i hv‡e| GLv‡b PQRS Av‡jvK iwk¥i c_ wb‡`©k K‡i| hw` Av‡jv‡Ki c‡_ wcÖRgwU bv _vKZ Zv n‡j AvcwZZ iwk¥ PQ ‡mvRvc‡_ P‡j †hZ| wcÖR‡gi Dcw¯’wZi d‡j Av‡jvK iwk¥ c_ cwiewZ©Z n‡q‡Q A_©vr Av‡jvK iwk¥i wePz¨wZ N‡U‡Q| GLb AvcwZZ iwk¥ PQ-‡K mvg‡bi w`‡K L ch©š— Ges wbM©Z iwk¥ RS-‡K wcQ‡bi w`‡K ewa©Z Ki‡j Giv O we›`y‡Z wgwjZ n‡e| GLv‡b H iwk¥i Rb¨ (SOL wePz¨wZ †KvY wb‡`©k K‡i| GwU‡K ( ev D Øviv m~wPZ Kiv nq|
[image: image7.png]



( (SOL = ( ev, D

g‡b Kwi Pvicv‡ki gva¨‡gi mv‡c‡¶ wcÖRg c`v‡_©i cÖwZmiv¼ = (
( Avgiv cvB, ( =  eq \f(sin i1, sin r1) =  eq \f(sin i2, sin r2) ----------- (6.34)

Avgiv Rvwb, ( = i1 + i2 ( A Ges A = r1+ r2
wKš‘ b~¨bZg wePz¨wZ‡Z Av‡jvK iwk¥ wcÖR‡gi ga¨ w`‡q AwZµg Ki‡j, i1= i2 Ges r1 = r2
( (m = i1 + i2 ( A = 2i1 ( A

( 2i1 = A + (m ev, i1 =  eq \f(A + (m, 2) Ges A = r1 + r2 = 2r1
( r1 =  eq \f(A,2) 
GLb mgxKiY (6.34)-G i1 Ges r1 Gi gvb ewm‡q cvB,

 eq \x(( = \f(sin \f(A + (m,2), sin \f(A,2)))  
Dc‡ii mgxKiY wcÖRg c`v‡_©i cÖwZmiv¼ Ges b~¨bZg wePz¨wZi g‡a¨ m¤úK© ¯’vcb K‡i|

dvg©v‡Ui bxwZi mvnv‡h¨ Av‡jvi cÖwZmi‡Yi m~Î cvIqv hvq| Avevi cÖwZmi‡Yi d‡jB b~¨bZg wePz¨wZi D³ ivwkgvjv cvIqv hvq| GRb¨ dvg©v‡Ui m~‡Îi mvnv‡h¨ cÖwZcv`b Kiv hvq|
eq \o((((,cÖkœ(10) wb‡Pi wP‡Î evqy gva¨‡g ¯’vwcZ GKwU Kuv‡Pi ˆZix †jÝ †`Lv‡bv n‡jv hvi `yB c„‡ôi eµZvi e¨vmva© h_vµ‡g 30 cm I 20 cm| evqy‡Z Q we›`y‡Z GKwU e¯‘ ¯’vcb Ki‡j cÖwZwe¤^ ev¯—e nq| wKš‘ cvwb‡Z †jÝwU †i‡L GKB `~i‡Z¡ e¯‘wU ¯’vcb Ki‡j cÖwZwe¤^ Aev¯—e nq|
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 [Avb›` †gvnb K‡jR, gqgbwmsn]
K.
†j‡Ýi ¶gZv Kv‡K e‡j?
1

L.
Amym½Z Av‡jv †_‡K e¨wZPvi †`L‡Z cvIqv hvq bv †Kb?
2

M.
evqy gva¨‡g †jÝwUi †dvKvm `~iZ¡ KZ?
3

N.
cvwb‡Z †jÝwUi cÖwZwe¤^ Aev¯—e nq †Kb? †Zvgvi DË‡ii ¯^c‡¶ MvwYwZK hyw³ Dc¯’vcb Ki|
4

10 bs cÖ‡kœi DËi

eq \o((,K) †Kv‡bv †j‡Ý AvcwZZ GK¸”Q mgvš—ivj Av‡jvKiwk¥‡K †jÝwU KZUv Awfmvix ev Acmvix Ki‡Z cv‡i Zv‡K †j‡Ýi ¶gZv e‡j| MvwYwZK fv‡e, †j‡Ýi †dvKvm `~i‡Z¡i wecixZ ivwk n‡jv ¶gZv| 

eq \o((,L) e¨wZPvi m„wói kZ© n‡jv: (1) wbtm„Z Av‡jvK Zi½¸‡jvi GKB Zi½‰`N©¨ _vK‡Z n‡e| (2) Av‡jvK Zi½Øq GKB `kvq ev wbw`©ó `kv cv_©‡K©¨ wbtm„Z n‡Z n‡e| G `kv cv_©K¨ me mg‡qi Rb¨ eRvq _vK‡Z n‡e| G `y‡Uv ˆewkó¨ g~jZ mym½Z Av‡jvK Dr‡mi ˆewkó¨| ZvB Amym½Z Av‡jv †_‡K e¨wZPvi †`L‡Z cvIqv hvq bv| †hgb, `ywU evwZ‡K cvkvcvwk ivL‡j KL‡bvB e¨wZPvi N‡Ubv| 

eq \o((,M) †`Iqv Av‡Q,

evqyi mv‡c‡¶ †j‡Ýi Dcv`v‡bi cÖwZmiYvsK, a(g =  eq \f(3,2) 
†j‡Ýi c„ôØ‡qi eµZvi e¨vmva©Øq r1 = 30 cm, r2 = ( 20 cm

†ei Ki‡Z n‡e, evqy‡Z †jÝwUi †dvKvm `~iZ¡, (a = ?

Avgiv Rvwb,  eq \f(1,(a) = (a(g ( 1)  eq \b\bc(\f(1,r1) ( \f(1,r2))  


=  eq \b\bc(\f(3,2) ( 1) 

 eq \b\bc(\f(1, 30 cm) ( \f(1, ( 20 cm)) =  eq \f(1,2) 

 eq \b\bc(\f(2 + 3, 60 cm)) 

=  eq \f(1,2) (  eq \f(5, 60 cm) =  eq \f(5, 120 cm) 

( (a =  eq \f(120 cm,5) = 24 cm (Ans.)

eq \o((,N) cvwb‡Z †jÝwUi †dvKvm `~iZ¡ (w n‡j,


  eq \f(1,(w) = (w(g ( 1)  eq \b\bc(\f(1,r1) ( \f(1,r2)) 


=  eq \b\bc(\f(a(g, a(w) ( 1) 

 eq \b\bc(\f(1,r1) ( \f(1,r2)) 


=  eq \b\bc(\f(\f(3,2), \f(4,3) ) ( 1) 

 eq \b\bc(\f(1, 30 cm) ( \f(1, ( 20 cm)) 


=  eq \b\bc(\f(9,8) (1) 

 eq \b\bc(\f(2 + 3, 60 cm)) =  eq \f(1,8) (  eq \f(5, 60 cm) =  eq \f(1,96) 

ev, (w = 96 cm

A_P, †jÝ n‡Z j¶¨e¯‘i `~iZ¡ = 50 cm < 96 cm

cvwbi g‡a¨ DËj †jÝwU _vKvKvjxb Ae¯’vq †j‡Ýi cÖavb †dvKv‡mi g‡a¨ j¶¨e¯‘ Ae¯’vb Kivi Kvi‡Y MwVZ cÖwZwe¤^ Aev¯—e nq|
eq \o((((,cÖkœ(11) mgevny KvP wcÖR‡gi evqy‡Z cÖwZmvivsK 1.5| cvwb‡Z Wzwe‡q b~¨bZg wePz¨wZ †KvY wbY©q Kiv n‡jv| cvwbi cÖwZmivsK 1.3| 
[VvKziMuvI miKvwi K‡jR, VvKziMuvI]
K.
mgeZ©‡bi †¶‡Î eª“÷v‡ii m~Î wjL|
1

L.
Av‡jvK Zi‡½i mgeZ©b nq wKš‘ kã Zi‡½i mgeZ©b nq bv †Kb?
2

M.
b~¨bZg wePz¨wZ Ae¯’v‡b wcÖRgwUi cÖ_g c„‡ôi cÖwZmiY †KvY †ei Ki|
3

N.
cvwb‡Z Wzev‡bvi ci wcÖRgwUi b~¨bZg wePz¨wZ †Kv‡Yi gvb evo‡e bv Kg‡e MvwYwZK fv‡e we‡k­lY Ki|
4

11 bs cÖ‡kœi DËi

eq \o((,K) ÒhLb AmgewZ©Z Av‡jv mgveZ©b †Kv‡Y AvcwZZ nq ZLb wbM©Z Av‡jv m¤ú~Y©fv‡e mgvewZ©Z nq|Ó 

eq \o((,L) Av‡jvK Zi½ AbycÖ¯’ Zi½ wKš‘ kã Zi½ Aby‰`N©¨ Zi½|

AbycÖ¯’  Zi½‡K †cvjvivwqZ Kiv hvq e‡j Av‡jvK Zi‡½i mgveZ©b nq| wKš‘ Aby‰`N©¨ Zi½‡K †cvjvivwqZ Kiv hvq bv e‡j kã Zi‡½i mgveZ©b nq bv|
 

eq \o((,M) GLv‡b,

wcÖRg †KvY A = 60( [( mgevû wcÖRg]

awi, wcÖR‡gi cÖ_g c„‡ôi cÖwZmiY †KvY r1 I wØZxq c„‡ôi cÖwZmiY †KvY r2|

Avgiv Rvwb,


r1 + r2 = A

b~¨bZg wePz¨wZi †¶‡Î r1 = r2
( 2r1 = A

ev, r1 =  eq \f(60(,2) 
( r1 = 30(
myZivs, b~¨bZg wePz¨wZ Ae¯’v‡b wcÖR‡gi cÖ_g c„‡ôi cÖwZmiY †KvY 30(|  
eq \o((,N) GLv‡b, cÖ_g †¶‡Î,

mgevû wcÖR‡gi wcÖRg †KvY, A = 60( [ mgevû nIqvq]

KvP wcÖR‡gi evqy‡Z cÖwZmiYv‡¼ a(g = 1.5

awi,

b~¨bZg wePz¨wZ †KvY = (m
Avgiv Rvwb,


a(g =  eq \f(sin \f((m + A,2), sin \f(A,2)) 

ev, 1.5 =   eq \f(sin \f((m + A,2), sin \f(60,2)) 

ev, sin  eq \f((m + A,2)= 0.75


ev, (m + A = 97.18(

ev, (m = 97.18( ( 60(

( (m = 37.18(
wØZxq †¶‡Î (cvwb‡Z †Wvev‡bvi ci),

cvwbi cÖwZmiYv¼ a(w = 1.3

b~¨bZg wePz¨wZ †KvY =((m (awi)

Avgiv Rvwb,

w(g =  eq \f(a(g, a(w) 
ev, w(g =  eq \f(1.5,1.3) 
ev, w(g = 1.154

Avevi,

w(g =  eq \f(sin \f((m( + A,2), sin \f(A,2)) 
ev, sin  eq \f((m( + A,2) = w(g ( sin  eq \f(A,2) 
ev, sin  eq \f((m( + 60(,2) = 1.154 ( sin  eq \b\bc(\f(60(,2)) 
ev,  eq \f((m( + 60(,2) = 33.24(
ev, ((m = 10.48( < (m
myZivs, cvwb‡Z Wzev‡bvi ci wcÖRgwUi b~¨bZg wePz¨wZ †Kv‡Yi gvb Kg‡e|
eq \o((((,cÖkœ(12) GKwU Dfq Z‡ji eµZvi e¨vmva© 30cm | KuvP I cvwbi AvZkx cÖwZmiv¼ h_vµ‡g  eq \f(3,2) I  eq \f(4,3) |
[ivRkvnx K‡jR]

K.
†kvqvR©wkì e¨vmva© Kv‡K e‡j?
1

L.
GbUªwc‡K Zvcxq wek„•Ljv ejv nq †Kb? e¨vL¨v Ki|
2

M.
AvZkx Kv‡Pi evqy‡Z †dvKvm `~iZ¡ wbY©q Ki|
3

N.
GKB AvKv‡i e¯‘‡K AvZkx KvP w`‡q †`Lvi †Póv Ki‡j cvwb gva¨g A‡c¶v evqy gva¨‡g †ewk eo †`Lv‡eÑ MvwYwZK we‡k­l‡Yi gva¨‡g mZ¨Zv hvPvB Ki|
4

12 bs cÖ‡kœi DËi

eq \o((,K) GKwU wbw`©ó f‡ii †MvjvK…wZ e¯‘ †h e¨vmva© cÖvß n‡j GwU K…ò weei wn‡m‡e KvR K‡i Zv‡K †kvqvR©wkì e¨vmva© e‡j| 

eq \o((,L) ZvcBwÄb cÖwZ P‡µ D”PZi ZvcgvÎvi Zvc Drm n‡Z wKQy Zvc MÖnY K‡i| GB Zv‡ci wKq`sk Kvh©Ki kw³‡Z iƒcvš—wiZ K‡i Ges evwK Ask Zvc MÖvn‡K †Q‡o †`q| Zvn‡‡j GUv ¯úó †h, Zvc BwÄ‡bi KvR Kivi Rb¨ `ywU wfbœ ZvcgvÎvi Zvcvav‡ii cÖ‡qvRb| †Kv‡bv wm‡÷‡gi e¯‘mg~n wfbœ wfbœ ZvcgvÎvq _vK‡j Ges G‡`i ZvcgvÎv e¨eavb †ewk n‡j wm‡÷gwUi G›Uªwc Kg _v‡K| A_©vr GbUªwc n‡jv wm‡÷g n‡Z KvR Kg cvIqvi m¤¢ve¨Zv| GbUªwc †e‡o hvIqvq gv‡b n‡jv, wm‡÷‡gi e¯‘¸‡jvi ZvcgvÎv e¨eavb K‡g †M‡Q| ZLb wm‡÷g n‡Z Kvh©Ki kw³ cvIqvi m¤¢vebv K‡g hvq| Zvn‡j †`Lv hv‡”Q †h, wm‡÷‡gi e¯‘¸‡jv wfbœ wfbœ ZvcgvÎvq _vKvUvB n‡jv Zvcxq k„sLjv| GKvi‡Y wm‡÷‡gi GbUªwc †e‡o hvIqv gv‡b n‡jv Zvcxq wek„•Ljv †e‡o hvIqv| ZvB GbUªwc‡K Zvcxq wek„s•Ljv ejv nq| 

eq \o((,M) †`Iqv Av‡Q,

AvZwk KvPwUi Dfq Z‡ji eµZvi e¨vmva© 30 cm

A_©vr r1 = 30 cm ,    r2 = ( 30 cm

Kv‡Pi Dcv`v‡bi cÖwZmiYvsK, ( =  eq \f(3,2) 
†ei Ki‡Z n‡e, Gi †dvKvm `~iZ¡, ( = ?

Avgiv Rvwb,  eq \f(1,() = (( ( 1)  eq \b\bc(\f(1,r1) ( \f(1,r2)) 
=  eq \b\bc(\f(3,2) (1) 

 eq \b\bc(\f(1,30cm) ( \f(1,– 30cm)) =  eq \f(1,2) (  eq \f(2,30 cm) =  eq \f(1,30 cm) 
( ( = 30 cm (Ans.)

eq \o((,N) evqy gva¨‡g AvZkx Kv‡Pi weea©b,

m = 1 +  eq \f(D,(a) 
GLv‡b (a = evqy gva¨‡g Kv‡Pi †dvKvm `~iZ¡ = 30 cm

D = ¯^vfvweK †Pv‡Li ¯úó `k©‡bi b~¨bZg `~iZ¡ = 25 cm

(evqy‡Z cÖvß weea©b, m = 1 +  eq \f(25 cm, 30 cm) = 1.833

cvwb‡Z KvPwUi †dvKvm `~iZ¡ (w n‡j,  eq \f(1, (w) = (w(g ( 1)   eq \b\bc(\f(1,r1) ( \f(1,r2)) 
=  eq \b\bc(\f(a(g, a(w) ( 1)   eq \b\bc(\f(1,r1) ( \f(1,r2)) 
=  eq \b\bc(\f(\f(3,2) , \f(4,3)) ( 1) 

 eq \b\bc(\f(1,30cm) ( \f(1,(30cm)) =  eq \f(1,8) (  eq \f(2,30 cm) =  eq \f(1, 120 cm) 
( (w = 120 cm

( cvwb‡Z AvZkx KvP e¨env‡i cÖvß weea©b,

m( = 1 +  eq \f(D, (w) = 1 +  eq \f(25 cm, 120 cm) = 1.2083

‡h‡nZz, 1. 2083 < 1.833

ev, m( < m

ev cvwb‡Z cÖvß weea©b < evqy‡Z cÖvß weea©b 

myZivs, GKB AvKv‡ii e¯‘‡K AvZkx KvP w`‡q †`Lvi †Póv Ki‡j cvwb A‡c¶v evqy gva¨‡g †ewk eo †`Lv‡e Dw³wU mZ¨|

eq \o((((,cÖkœ(13) GKwU mgevû wcÖR‡gi Dcv`v‡bi cÖwZmivsK  eq \r(2) |

[Gg. wm. K‡jR, wm‡jU]

K.
‡j‡Ýi ¶gZv ej‡Z Kx eyS?
1

L.
GKB gva¨‡gi cÖwZmiv¼ wfbœ wfbœ i‡Oi Rb¨ wewfbœ nq †Kb?
2

M.
DÏc‡Ki wcÖRgwUi b~¨bZg wePz¨wZ‡KvY wbY©q Ki|
3

N.
DÏxc‡Ki wcÖRg mi“ n‡j wePz¨wZ †KvY b~¨bZg wePz¨wZ †Kv‡Yi mgvb n‡e bvÑ cÖgvY Ki|
4

13 bs cÖ‡kœi DËi

eq \o((,K) †Kv‡bv †j‡Ýi cÖavb A‡¶i mgvš—iv‡j AvMZ GK ¸”Q Av‡jvKiwk¥‡K GKwU †jÝ hZUv Awfmvix ev Acmvix Ki‡Z cv‡i Zv D³ †j‡Ýi ¶gZvi cwigvc| MvwYwZKfv‡e †Kv‡bv †j‡Ýi †dvKvm `~i‡Z¡i wecixZ ivwk‡K Gi ¶gZv e‡j| 

eq \o((,L) †Kv‡bv GKwU wbw`©ó e‡Y©i Av‡jvKiwk¥ GKwU ¯^”Q I mgmË¡ gva¨g n‡Z Aci GKwU ¯^”Q I mgmË¡ gva¨‡g cÖ‡ekKv‡j AvcZb †Kv‡Yi mvBb I cÖwZmiY †Kv‡Yi mvB‡bi AbycvZ‡K D³ e‡Y©i Av‡jvKiwk¥i Rb¨ cÖ_g gva¨g mv‡c‡¶ wØZxq gva¨‡gi cÖwZmivs¼ e‡j| GK‡Rvov wbw`©ó gva¨g Ges wbw`©ó AvcZb †Kv‡Yi Rb¨ wewfbœ e‡Y©i Av‡jvi †¶‡Î wewfbœ cÖwZmiY †KvY cvIqv hvq, KviY wewfbœ e‡Y©i Av‡jvKiwk¥ wewfbœ gv‡bi †Kv‡Y wePz¨Z nq| ZvB G‡KK e‡Y©i Av‡jvKiwk¥i Rb¨  eq \f(sin i, sin r) (= () Abycv‡Zi gvb G‡KK iKg nq| G mKj Kvi‡Y, GKB gva¨‡gi cÖwZmivsK wfbœ wfbœ i‡Oi Rb¨ wewfbœ nq| 

eq \o((,M) †`IqvAv‡Q,

wcÖR‡gi Dcv`v‡bi cÖwZmivsK, ( =  eq \r(2) 
wcÖRg †KvY, A = 60( [( mgevû wcÖRg]

†ei Ki‡Z n‡e, b~¨bZg wePz¨wZ †KvY, (m = ?

Avgiv Rvwb, ( =  eq \f(sin \f(A +(m,2), sin \f(A,2))  ev, sin  eq \f( A + (m, 2) = ( sin  eq \f(A,2) 
ev,   eq \f( A + (m, 2) = sin (1  eq \b\bc\[( ( sin \f(A,2)) 
ev, A + (m = 2 sin(1  eq \b\bc\[( ( sin \f(A,2)) 
( (m = 2 sin(1  eq \b\bc\[( ( sin \f(A,2)) ( A


= 2 sin(1  eq \b\bc\[(\r(2) sin \f(60(,2)) ( 60( = sin (1  eq \b\bc\[(\r(2) sin 30() ( 60(

= 2 sin(1  eq \b\bc\[(\r(2).\f(1,2)) ( 60(

= 2 sin(1  eq \b\bc(\f(1,\r(2))) ( 60(

= 2 ( 45( ( 60( = 30( (Ans.)

eq \o((,N) Avgiv Rvwb, 6( A‡c¶v Kg wcÖRg †KvY wewkó wcÖR‡g mi“ ev cvZjv wcÖRg e‡j| mi“ wcÖR‡gi †¶‡Î AvcZb †KvY (i1) AwZ ¶z`ª n‡j, iwk¥i wePz¨wZ (() aª“enq| A_©vr, wePz¨wZ AvcZb †Kv‡Yi gv‡bi Ici wbf©i K‡i bv|

GwU ïaygvÎ A I ( Gi Ici wbf©i K‡i| wb‡P welqwU cÖgvY Kiv n‡jv|

i1 ¶z`ªn‡j r1, r2 I i2 ¶z`ª n‡e

[ r1 + r2 = A; ( r2 = A ( r1;  A I r1 ¶z`ªn‡j r2 ¶z`ª n‡e|]

d‡j, G †KvY¸‡jvi sine Abycv‡Zi gvb †KvY¸‡jvi cÖvq mgvb n‡e|

((( ¶z`ªn‡j, sin( ( ( hLb ( †iwWqv‡b cwigvc Kiv nq)

Avgiv Rvwb, ( =  eq \f(sin i1, sin r1) =  eq \f(i1,r1)  ev, i1 = (r1
Avevi, ( =  eq \f(sin i2, sin r2) =  eq \f(i2,r2)  ev, i2 = (r2

GLb, ( = i1 + i2 ( A = (r1 + (r2 ( A = ( ( r1 + r2) ( A

= ( A ( A ( [A = (r1 + r2)]

( ( = A(( ( 1)

= 6( ( eq \r(2) (1) [ mi“ wcÖR‡gi Rb¨ A = 6( awi]

= 2.485(
6( n‡jv A-Gi Rb¨ m¤¢ve¨ m‡e©v”P gvb|

mi“ wcÖR‡gi †¶‡Î wePz¨wZi gvb 2.485( ev Gi †P‡q Kg| A_P DÏxc‡Ki mgevû wcÖR‡gi Rb¨ b~¨bZg wePz¨wZ †Kv‡Yi gvb wQj 30(|

myZivs, DÏxc‡Ki wcÖRg mi“ n‡j wePz¨wZ †KvY DÏxc‡Ki mgevû wcÖR‡gi b~¨bZg wePz¨wZ †Kv‡Yi mgvb n‡e bv|

eq \o((((,cÖkœ(14)15 cm Ges 30 cm eµZvi e¨vmv‡a©i GKwU wØDËj †j‡Ýi mvg‡b GKwU j¶¨e¯‘ ivLv n‡jv hv‡Z wØ¸Y weewa©Z cÖwZwe¤^ cvIqv hvq| †j‡Ýi Dcv`v‡bi cÖwZimvsK 1.5|
[ivRkvnx K¨v‡WU K‡jR]

K.
†j‡Ýi ¶gZvi msÁv `vI|
1

L.
b~¨bZg wePz¨wZ †KvY ej‡Z Kx eyS?
2

M.
DÏxc‡Ki †j‡Ýi †dvKvm `~iZ¡ wbY©q Ki|
3

N.
†jÝn‡Z D³ j¶¨ e¯‘i `~iZ¡ KZ n‡e? G m¤úwK©Z MvwYwZK we‡k­lY Ki|
4

14 bs cÖ‡kœi DËi

eq \o((,K) cÖab A‡¶i mgvš—iv‡j AvMZ GK¸”Q Av‡jvK iwk¥‡K GKwU †jÝ KZUv Awfmvix ev Acmvix Ki‡Z cv‡i Zvi Øviv †j‡Ýi ¶gZv wb‡`©wkZ nq| MvwYwZK fv‡e, †j‡Ýi †dvKvm `~i‡Z¡i wecixZ ivwk‡K Gi ¶gZv e‡j| 

eq \o((,L) wcÖR‡g cÖ_g c„‡ô AvcZb †KvY Lye ¶z`ª gv‡bi n‡j wePz¨wZ †KvY A‡bK e„nr gv‡bi nq| wKš‘ AvcZb †Kv‡Yi gvb evov‡Z _vK‡j wePz¨wZ †Kv‡Yi gvb Kg‡Z _v‡K Ges GKwU b~¨bZg gv‡b DcbxZ nq| AvcZb †Kvb Av‡iv evov‡Z _vK‡j Gi ci wePz¨wZ †KvY evo‡Z _v‡K| wcÖR‡g wePz¨wZ †Kv‡Yi GB b~¨bZg gvb‡K b~¨bZg wePz¨wZ †KvY e‡j| 

eq \o((,M) †`Iqv Av‡Q,

wØ-DËj †j‡Ýi eµZvi e¨vmva©Øq r1 = 15 cm, (2 = ( 30 cm

†j‡Ýi Dcv`v‡bi cÖwZmivsK, ( = 1.5

†ei Ki‡Z n‡e, †j‡Ýi †dvKvm `~iZ¡ ( = ?

AvgivRvwb,  eq \f(1,()  = (( ( 1)   eq \b\bc(\f(1,r1) ( \f(1,r2)) 
ev,  eq \f(1,()  = (1.5 ( 1)  eq \b\bc(\f(1,15 cm) ( \f(1,( 30 cm)) = 0.5 (  eq \f(2 + 1,30 cm) 
( ( =  eq \f(30 cm , 0.5 ( 3) = 20 cm (Ans.)
eq \o((,N) GLv‡b, weea©‡bi gvb, |m| = 2 

ev¯—e we¤^ MwVZ n‡j, m = (2 (Kvib ev¯—e we¤^ j¶e¯‘i mv‡c‡¶ Dëv)

†m‡¶‡Î †jÝn‡Z j¶¨e¯‘ I cÖwZwe‡¤^i `~iZ¡ h_vµ‡g u I v n‡j, (  eq \f(v,u) = ( 2 ev, v = 2u

AvgivRvwb,   eq \f(1,v) +   eq \f(1,u) =  eq \f(1, ()  ev,  eq \f(1,2u) +   eq \f(1,u) =  eq \f(1, ()  ev,  eq \f(1 + 2, 2u) =  eq \f(1, () 
( u =  eq \f(3,2) ( = 1.5 ( 20 cm = 30 cm

Aev¯—e we¤^ MwVZ n‡j, m = +2

G †¶‡Î (  eq \f(v,u) = 2 ev, v = (2u

GLb,  eq \f(1,v) +   eq \f(1,u) =  eq \f(1, ()  ev,  eq \f(1, (2u) +   eq \f(1,u) =  eq \f(1, ()  ev,  eq \f(( 1 + 2, 2u)=  eq \f(1, () 
ev,   eq \f(1, 2u) =  eq \f(1, ()  ( u =  eq \f((,2) =  eq \f(20 cm, 2) = 10 cm

myZivs, wØ¸Y weewa©Z cÖwZwe¤^ †c‡Z n‡j j¶¨e¯‘‡K †jÝ n‡Z nq 10 cm A_ev 30 cm `~i‡Z¡ ¯’vcb Ki‡Z n‡e|

eq \o((((,cÖkœ(15) GKwU b‡fv-`~iex¶Y h‡š¿i Awfj¶¨ I Awf‡b‡Îi †dvKvm `~iZ¡ h_vµ‡g 250 cm I 8 cm GKRb QvÎ GKwU Zvivi cÖK…Z we¤^‡K †Kv‡bv c`©vq ¯’vc‡bi Rb¨ Awf‡bÎ‡K †dvKvwms Kivi †Póv KiwQj| c`©vwU Awf‡bÎ †_‡K 20 cm `~‡i Aew¯’Z|

[K¨v›Ub‡g›U cvewjK ¯‹zj GÛ K‡jR, Rvnvbvev`, Lyjbv]

K.
Av‡jvK c_ Kv‡K e‡j?
1

L.
GKwU DËj †jÝ‡K Zvi Dcv`v‡bi cÖwZmivsKwewkó Zi‡j wbgw¾Z Kiv n‡j Kx NU‡e? e¨vL¨v Ki|
2

M.
DÏxc‡K ewY©Z b‡fv- `~iex¶Y h‡š¿i b~¨bZg ex¶Y ¶gZv wbY©q Ki|
3

N.
DÏxc‡Ki QvÎwU ZviwUi we¤^ c`©vq ¯’vc‡b m¶g n‡e Kx? MvwYwZK hyw³ gva¨‡g e¨vL¨v Ki|
4

15 bs cÖ‡kœi DËi

eq \o((,K) †Kv‡bv gva¨‡g Av‡jv KZ…©K AvcvZ fv‡e AwZµvš— `~iZ¡ Ges H gva¨‡gi cig cÖwZmibvs‡Ki ¸Ydj‡K D³ gva¨‡g H Av‡jvi Av‡jvKcvZ e‡j| 

eq \o((,L) GKwU DËj †jÝ‡K Zvi Dcv`v‡bi cÖwZmivsKwewkó Zi‡j Zi‡ji mv‡c‡¶ †j‡Ýi Dcv`v‡bi cÖwZmivsK ( = 1;myZivs D³ Zi‡j †j‡Ýi †dvKvm `~iZ¡ ( n‡j, P =  eq \f(1, () = ( ( ( 1)  eq \b\bc(\f(1,r1) ( \f(1, r2)) 

= ( 1 ( 1)   eq \b\bc(\f(1,r1) ( \f(1, r2))= 0

(( =  eq \f(1,0) = (; A_©vr †jÝwUi †dvKvm `~iZ¡ Amxg n‡e Ges Gi Awfmvix ev Acmvix †Kv‡bv ¶gZvB _vK‡e bv|

eq \o((,M) GLv‡b, ex¶Y ¶gZv ej‡Z weea©b ¶gZv eySv‡bv n‡q‡Q| b~¨bZg ex¶Y ¶gZv ev b~¨bZg weea©b cvIqv hv‡e Amxg `~i‡Z¡ †dvKvwms Gi †¶‡Î|

†`IqvAv‡Q, Awfj‡¶¨i †dvKvm `~iZ¡ (o = 250 cm

Ges Awf‡b‡Îi †dvKvm `~iZ¡, (e = 8 cm

( Amxg`~i‡Z¡ †dvKvwms Gi †¶‡Î cÖvß weea©b ev ex¶Y ¶gZv, m =  eq \f((o, (e) =  eq \f(250 cm, 8 cm) = 31.25 (Ans.)
eq \o((,N) b‡fv`~iex¶Y h‡š¿ Amxg `~i‡Z¡ †dvKvwms Gi Rb¨ iwk¥wPÎ wbæiƒc:

[image: image12.png]



Ges ¯úó `k©‡bi wbKUZg `~i‡Z¡ †dvKvwms Gi †¶‡Î iwk¥wPÎ wbæiƒc:


Ic‡iv³ iwk¥wPÎ we‡k­l‡Y †`Lv hvq †h, Dfq‡¶‡Î Awe‡bÎ Øviv Aev¯—e we¤^ MwVZ nq| KviY Awf‡bÎ n‡Z cÖwZm„Z iwk¥mg~n ci¯úi Acmvix| G Acmvix iwk¥mg~n †Kv‡bv c`©vq AvcwZZ n‡q ev¯—e ev m` ev cÖK…Z we¤^ MVb Ki‡Z cv‡i bv|

G Kvi‡Y DÏxc‡Ki QvÎwU ZvivwUi we¤^ c`©vq ¯’vc‡b m¶g n‡e bv|  

eq \o((((,cÖkœ(16) 1.5 cÖwZmiv‡¼i GKwU DËj †j‡Ýi eµZvi e¨vmva© h_vµ‡g 0.2 m I 0.3 m| evqy mv‡c‡¶ Kuv‡Pi cÖwZmivOK  eq \f(3,2) Ges cvwbi cÖwZmiv¼  eq \f(4,3) |
[we G Gd kvnxb K‡jR, PÆMÖvg]

K.
AceZ©b Kx?
1

L.
†j‡Ýi Pvwicvk¦©¯’ gva¨‡g cwieZ©b Ki‡j Dnvi †dvKvm `~iZ¡ cwieZ©b nq †Kb?
2

M.
evqy gva¨‡g †jÝwUi †dvKvm `~iZ¡ wbY©q Ki|
3

N.
cvwb‡Z †jÝwUi †dvKvm `~i‡Z¡i cwieZ©b n‡e Kx? MvwYwZKfv‡e we‡k­lY Ki|
4

16 bs cÖ‡kœi DËi

eq \o((,K) †Kv‡bv cÖwZeÜ‡Ki avi †Nu‡l ev mi“ wP‡ii ga¨ w`‡q hvIqvi mgq R¨vwgwZK Qvqv AÂ‡ji g‡a¨ Av‡jvi †eu‡K hvIqvi NUbv‡K AceZ©b e‡j| 

eq \o((,L) †j‡Ýi Pvwicvk¦©¯’ gva¨g cwieZ©b Ki‡j Av‡jvi †e‡Mi cwieZ©b nq| KviY wewfbœ gva¨‡g Av‡jvi †eM wewfbœ| Av‡jvi †e‡Mi GB ZviZ‡g¨i Kvi‡YB Av‡jv †j‡Ý AvcwZZ n‡j †eu‡K hvq| †jÝ Ges Zvi Pvicvk¦©¯’ gva¨‡gi wfbœZvi Kvi‡b †j‡Ýi cÖwZmivsK cwiewZ©Z nq| †j‡Ýi cÖwZmivs‡Ki GB cwieZ©‡bi Kvi‡bB †j‡Ýi †dvKvm `~i‡Z¡i cwieZ©b nq| 

eq \o((,M) †`IqvAv‡Q,


†j‡Ýi cÖwZmivsK, ( = 1.5


1g c„‡ôi eµZvi e¨vmva©, r1 = 0.2m


2q c„‡ôi eµZvi e¨vmva©, r2 = ( 0.3 m


†dvKvm `~iZ¡ , ( = ?

Avgiv Rvwb,

 eq \f(1, () = (( ( 1)   eq \b\bc(\f(1,r1) ( \f(1, r2)) 
ev,  eq \f(1, () = ( 1.5 ( 1)  eq \b\bc(\f(1,0.2) + \f(1, 0.3)) 
( ( = 0.224 m (Ans.)

eq \o((,N) ÔMÕ Ask n‡Z cvB,

evqy‡Z †dvKvm `~iZ¡ , (a = 0.24 m

†`IqvAv‡Q,

†j‡Ýi Dcv`v‡bi cÖwZmivsK, (g =  eq \f(3,2) 
cvwbi cÖwZmivsK, (w  =  eq \f(4,3) 
RvbvAv‡Q, evqyi cÖwZivsK (a = ?

†jÝwUi evqy‡Z ¯’vcb Kiv n‡j,


 eq \f(1, (a) =  eq \b\bc(\f((g, (a) ( 1) 

 eq \b\bc(\f(1,r1) ( \f(1, r2))   

ev, 
 eq \f(1, (a) =  eq \b\bc(\f(3, 2) ( 1) 

 eq \b\bc(\f(1,r1) ( \f(1, r2)) 
ev, 
 eq \f(1, (a) =  eq \f(1,2) 

 eq \b\bc(\f(1,r1) ( \f(1, r2)) .........(i)

†jÝwU‡K cvwb‡Z ¯’vcb Ki‡j,


 eq \f(1, (w) 

 eq \b\bc(\f((g, (w) ( 1) 

 eq \b\bc(\f(1,r1) ( \f(1, r2)) 
ev, 
 eq \f(1, (w) =  eq \b\bc(\f(\f(3,2),\f(4,3)) ( 1) 

 eq \b\bc(\f(1,r1) ( \f(1, r2)) 
ev, 
 eq \f(1, (w) =   eq \b\bc(\f(3,2) ( \f(3,4) ( 1) 

 eq \b\bc(\f(1,r1) ( \f(1, r2)) 
ev, 
 eq \f(1, (w) =    eq \b\bc(\f(9,8) ( 1) 

 eq \b\bc(\f(1,r1) ( \f(1, r2)) 
ev, 
 eq \f(1, (w) =   eq \f(1,8) 

 eq \b\bc(\f(1,r1) ( \f(1, r2)) ...........(ii)

(i) ( (ii) bs n‡Z cvB,


(a)  eq \f(, eq \f(1, (w) )
 =  eq \f(\f(1,2),\f(1,8)) 
ev, 
 eq \f(1, (a) (  eq \f((w,1) =  eq \f(1,2) (  eq \f(8,1) 
ev,
  eq \f((w, (a) = 4

ev, 
(w = 4 ( (a
ev, 
(w = 4 ( 0.24 = 0.96 m

AZGe cvwb‡Z †jÝwUi †dvKvm `~i‡Z¡i cwieZ©b n‡e|

eq \o((((,cÖkœ(17) GKwU wcÖR‡g b~b¨Zg wePz¨wZ Ae¯’v‡b AvcZb †Kv‡Yi gvb cvIqv hvq 40(| wcÖR‡gi Dcv`v‡bi cÖwZmiv¼ 1.5|

[MvRxcyi wmwU K‡jR]

K.
we”QziY wK?
1

L.
eY©vjx Drc‡bœi KviY e¨vL¨v Ki|
2

M.
wcÖR‡gi 1g Ges 2q cÖwZmiY †KvY †ei Ki|
3

N.
wcÖRg †KvY AcwiewZ©Z †i‡L hw` 1.6 cÖwZmiv‡¼i wcÖRg e¨envi Kiv n‡j Z‡e b~bZg wePz¨wZ †KvY KZ n‡e? MvwYwZKfv‡e we‡k­lY Ki|
4

17 bs cÖ‡kœi DËi

eq \o((,K) mv`v Av‡jvK iwk¥ wcÖR‡gi ga¨ w`‡q cÖwZmi‡Yi d‡j mvZwU g~j e‡Y©i Av‡jv‡K wef³ nIqv‡K Av‡jvi we”QziY e‡j| 

eq \o((,L) †Kv‡bv †hŠwMK Av‡jvK iwk¥i wewfbœ e‡Y© wef³ nIqv‡K we”QziY e‡j| Avi we”Qyi‡Yi d‡j g~j eY©mg~‡ni †h m¾v cvIqv hvq Zv‡K eY©vjx e‡j| mvaviYfv‡e ejv hvq, Av‡jv hLb †Kv‡bv cÖwZmviK gva¨g w`‡q hvq, ZLb Zvi cÖwZmiY N‡U| GB cÖwZmi‡Yi gvÎv wbf©i K‡i Av‡jvi K¤úv‡¼i Ici| AwaK K¤úv¼ wewkó Av‡jvi AwaK cÖwZmiY N‡U| GLb, mv`v Av‡jv‡Z mvZwU K¤úv¼ wewkó Av‡jvK Zi½ _v‡K| wcÖR‡gi ga¨ w`‡q mv`v iO Mgb Ki‡j Zvi ga¨¯’ mvZwU eY© Z_v mvZwU K¤úvsK wewkó Av‡jvK Zi‡½i cÖwZmi‡Yi gvÎv wfbœ wfbœ nq| GB Kvi‡Y mv`v iO wcÖR‡gi ga¨ w`‡q Mgb Ki‡j mvZ iO wewkó eY©vwj cvIqv hvq| 

eq \o((,M) †`Iqv Av‡Q,

wcÖRg Dcv`v‡bi cÖwZmiv¼, ( = 1.5

AvcZb †KvY, i1 = i2 = 40( (b~¨bZg wePz¨wZi †¶‡Î) 1g I 2q cÖwZmiY †KvY †ei Ki‡Z n‡e| 

Avgiv Rvwb,

b~¨bZg wePz¨wZ Ae¯’v‡b, ( =  eq \f( sin \f(A + (m,2) ,sin \f(A,2)) 
wKš‘, b~¨bZg wePz¨wZ †KvY, (m = i1 + i2 ( A

AZGe, ( =  eq \f( sin \f(A + i1 + i2 (A,2), sin  \f(A,2)) 
ev, 
( =  eq \f(sin \f(2i1,2), sin \f(A,2)) 
ev, 
( =  eq \f(sin i1, sin \f(A,2)) 
ev, 
1.5 =  eq \f( sin 40(, sin \f(A,2)) 
ev, 
sin  eq \f(A,2) =  eq \f(sin 40(, 1.5)  = 0.4285

ev, 
 eq \f(A,2) = sin(1 ( 0.4285)

ev, 
A = 2 ( 25.37(
( 
A = 50.74(
Avevi, b~¨bZg wePz¨wZi †¶‡Î, r1 = r2 =  eq \f(A,2) =  eq \f(50.74(,2) 
( r1 = r2 = 25.37(
eq \o((,N) †`Iqv Av‡Q,

wcÖRg Dcv`v‡bi cÖwZmiv¼, ( = 1.6

wcÖRg †KvY, A = 50.74( (ÔMÕ n‡Z cÖvß)

b~¨bZg wePz¨wZ †KvY, (m = ?

Avgiv Rvwb,

cÖwZmiv¼, ( =   eq \f( sin \f(A + (m,2) ,sin \f(A,2)) 
ev, 
1.6 =  eq \f(sin \f(50.74 + (m,2),  sin \f(50.74,2)) 
ev, 
sin  eq \f( 50.74 + (m, 2) = 1.6 ( sin 25.37(
ev,  
 eq \f( 50.74 + (m,2) = sin(1 ( 0.685)

ev, 
(m = (43.278 ( 2) – 50.74

ev, 
(m = 35.816(
Ans. (m = 35.816(
eq \o((((,cÖkœ(18) k¤úv GKwU DËj †j‡Ýi mvg‡b 10 cm `~‡i 5 cm ‰`‡N©¨i GKwU e¯‘ ¯’vcb K‡i `yB¸Y weewa©Z cÖwZwe¤^ †cj|

[w`bvRcyi miKvwi gwnjv K‡jR]

K.
†MŠY †dvKvm Kv‡K e‡j?
1

L.
GKwU duvcv I wb‡iU †Mvj‡Ki Dfq‡K mgvb wef‡e PvwR©Z Ki‡j †KvbwU †ewk PvR© aviY Ki‡eÑ e¨vL¨v Ki|
2

M.
†j‡Ýi †dvKvm `~iZ¡ †ei Ki|
3

N.
DËj †j‡Ýi cwie‡Z© GKB ¯’v‡b AeZj †jÝ ¯’vcb Ki‡j cÖwZwe‡¤^i cÖK…wZ wKiƒc n‡eÑ MvwYwZK e¨vL¨v `vI|
4

18 bs cÖ‡kœi DËi

eq \o((,K) GK ¸”Q mgvš—ivj Av‡jvK iwk¥ cÖavb A‡¶i mv‡_ AvbZ n‡q `c©‡Y AvcwZZ n‡j cÖwZdwjZ iwk¥¸”Q †dvKvm Z‡ji †h we›`y‡Z wgwjZ nq ev AcmvwiZ n‡”Q e‡j g‡b nq H we›`y‡K †MŠY †dvKvm e‡j| 

eq \o((,L) GKwU duvcv I wb‡iU †Mvj‡Ki Dfq‡K mgvb wef‡e PvwR©Z Ki‡j Dfq †MvjK mgcwigvY PvR© aviY Ki‡e| KviY †Mvj‡K cÖ`Ë Avavb †MvjK c„‡ôi me©Î mgfv‡e Qwo‡q c‡o| †MvjKwU duvcv ev wb‡iU hvB †nvK bv †Kb Avav‡bi †Kv‡bv cwieZ©b n‡e bv| †Mvj‡Ki Af¨š—‡i me©Î wefe Gi c„‡ôi wef‡ei mgvb| 

eq \o((,M) †`Iqv Av‡Q,

e¯‘i `~iZ¡ u = 10cm

weea©b, |M| = 2

awi, we‡¤^i `~iZ¡, = (
†dvKvm `~iZ¡, ( = ?

Avgiv Rvwb,

|M| =  eq \f((,u)
ev, 2 =  eq \f((,10) 
(  ( = 20 cm

we¤^ ev¯—e n‡j, (  = 20 cm

Avgiv Rvwb,

 eq \f(1,u) +  eq \f(1, () =  eq \f(1, () 
ev,  eq \f(1, () =  eq \f(1,10) +  eq \f(1,20) 
ev,  eq \f(1, () =  eq \f(2 + 1, 20) 
ev,  eq \f(1, () =  eq \f(3, 20)
ev, ( =  eq \f(20,3) 
(( = 6.67 cm (Ans)

Avevi, we¤^ Aev¯—e n‡j, (  = (20 cm

AvgivRvwb, 

 eq \f(1,u) +  eq \f(1, () =  eq \f(1, () 
ev,  eq \f(1, () =  eq \f(1,10) (  eq \f(1,20) 
ev,  eq \f(1, () =  eq \f(2 ( 1, 20) 
(( = 20 cm (Ans.)
eq \o((,N) DËj †j‡Ýi cwie‡Z© GKB ¯’v‡b AeZj †jÝ emv‡j we¤^ Aev¯—e n‡e|

†`Iqv Av‡Q,

e¯‘i `~iZ¡, u = 10 cm

weea©b, |M| = 2

ÔMÕ Ask †_‡K ev¯—e we‡¤^i Rb¨ †dvKvm `~iZ¡, (1 = 6.67 cm

ÔMÕ Ask †_‡K Aev¯—e we‡¤^i Rb¨ †dvKvm `~iZ¡, (2 = 20 cm

†h‡nZz AeZj †j‡Ýi †dvKvm `~iZ¡ FYvZ¡K,

†m‡nZz (1 = ( 6.67 cm Ges (2 = ( 20 cm

Avgiv Rvwb, 


 eq \f(1,u) +  eq \f(1, () =  eq \f(1, () 
(1 = ( 6.67 cm Gi †¶‡Î,


 eq \f(1,10) +  eq \f(1,(1) = (  eq \f(1,6.67) 
ev, 
 eq \f(1,(1) = (  eq \b\bc(\f(1,6.67) + \f(1,10)) 
ev, 
 eq \f(1,(1) = ( 0.25

ev, 
(1 = ( 4 cm

Avevi, |M| =  eq \f(l1(,l)=  eq |\f((1,u)| 

( l1( =  eq \f(4,10) ( l =  eq \f(4,10) ( 5 = 2 cm

GLb, (2 = ( 20 cm n‡j,


 eq \f(1,10) +  eq \f(1,(2) = (  eq \f(1,20) 
ev, 
 eq \f(1,(2) = (  eq \b\bc(\f(1,20) + \f(1,10)) 
ev, 
 eq \f(1,(2) = (  eq \b\bc(\f( 1 + 2, 20)) 
( 
(2 = ( 6.67 cm

Avevi, |M| =  eq \f(l(2,l)=  eq |\f((2,u)| 
ev, 
l2( =  eq \f(6.67,10) ( 5 = 3.335 cm
FYvÍK wPý Øviv eySvq we¤^wU Aev¯—e| 

AZGe, DËj †j‡Ýi cwie‡Z© GKB ¯’v‡b AeZj †jÝ ¯’vcb Ki‡j we‡¤^i cÖK…wZ n‡e Aev¯—e I †mvRv Ges j¶¨ e¯‘i †P‡q †QvU|

eq \o((((,cÖkœ(19) 1.5 cÖwZmiv‡¼i ˆZwi GKwU DËj †j‡Ýi eµZvi e¨vmva©Øq h_vµ‡g 30 cm Ges 40 cm| †jÝ n‡Z 20 cm `~‡i GKwU 3 cm D”PZvi e¯‘ ¯’vwcZ Av‡Q| cvwbi cÖwZmiv¼  eq \f(4,3)|

[Bw¤úwiqvj K‡jR. XvKv]

K.
wePz¨wZ †Kvb Kv‡K e‡j?
1

L.
evqy mv‡c‡¶ Kv‡Pi cÖwZmiv¼ 1.5 ej‡Z Kx eyS?
2

M.
†jÝwU evqy gva¨‡g ¯’vwcZ n‡j Gi †dvKvm `~iZ¡ KZ?
3

N.
†jÝwU‡K cvwb‡Z ¯’vcb Ki‡j Ges e¯‘ GKB `~i‡Z¡ _vK‡j cÖwZwe‡¤^i AvKvi, Ae¯’vb Ges weea©b MvwYwZKfv‡e e¨vL¨v Ki|
4

19 bs cÖ‡kœi DËi

eq \o((,K) wcÖR‡g AvcwZZ iwk¥‡K mvg‡bi w`‡K Ges wbM©Z iwk¥‡K wcQ‡bi w`‡K ewa©Z Ki‡j G‡`i Aš—f©y³ †KvY‡K ejv nq wePz¨wZ †KvY| 

eq \o((,L) evqy mv‡c‡¶ Kuv‡Pi cÖwZmiv¼ 1.5 ej‡Z eySvq hvq †h, Av‡jvK iwk¥ evqy n‡Z Kuv‡P cÖwZm„Z n‡j AvcZb †Kv‡Yi mvBb I cÖwZmiY †Kv‡Yi mvB‡bi AbycvZ 1.5 n‡e| 

eq \o((,M) †`IqvAv‡Q,

evqy mv‡c‡¶ Kuv‡Pi cÖwZmiv¼, a(g = 1.5

DËj †j‡Ýi 1g eµZ‡ji e¨mva©, r1 = 30 cm = 0.3 m

DËj †j‡Ýi 2q eµZ‡ji e¨vmva©, r2 = 40 cm  = 0.4 m

†j‡Ýi †dvKvm `~iZ¡, ( = ?

Avgiv Rvwb,


 eq \f(1, () = (( ( 1)  eq \b\bc(\f(1,r1) ( \f(1,r2)) 
ev, 
 eq \f(1, ()  = (a(g ( 1)  eq \b\bc(\f(1,r1) ( \f(1,r2)) 
ev, 
 eq \f(1, ()  = (1.5 ( 1)  eq \b\bc(\f(1,0.3) ( \f(1,0.4)) 
ev, 
 eq \f(1, ()  = 0.4166

ev, 
( = 2.4m

( 
( = 240 cm Ans.
eq \o((,N) †`Iqv Av‡Q,

evqy mv‡c‡¶ †j‡Ýi cÖwZmiv¼, a(g = 1.5

cvwb mv‡c‡¶ †j‡Ýi cÖwZmiv¼, w(g =  eq \f(4,3) = 1.33

†jÝwU evqy gva¨‡g ¯’vwcZ n‡j †dvKvm `~iZ¡, (a = 2.4 m

†jÝ n‡Z e¯‘i `~iZ¡, u = 20 cm = 0. 2m

e¯‘i AvKvi, = 3cm

we‡¤^i AvKvi = ?
weea©b. m = ?

Avgiv Rvwb,

 eq \f(1, (w) = (w(g (1)  eq \b\bc(\f(1,r1) ( \f(1,r2)) .............(i)

 eq \f(1, (a) = (a(g (1)  eq \b\bc(\f(1,r1) ( \f(1,r2)) ............(ii)

(i) ( (ii) n‡Z cvB,

(w)  eq \f(, eq \f(1, (a) )
=  eq \f((w(g (1), (a(g (1))=  eq \f((1.33 ( 1), (1.5 ( 1)) 
ev,  eq \f((a, (w) =  eq \f(0.33,0.5) 
ev, (w =  eq \b\bc(\f(0.5,0.33) ( 2.4) = 3.63 m

Avevi, Avgiv Rvwb,

 eq \f(1,v) +  eq \f(1,u) =  eq \f(1,(w) 
ev,  eq \f(1,v) +  eq \f(1,0.2) =  eq \f(1,3.63) 
ev,  eq \f(1,v) =  eq \b\bc(\f(1,3.63) ( \f(1,3.02))
( v = ( 0.21 m

weea©b, m = (  eq \f(v,u) = (  eq \f((0.21,0.2) = (1.058

cÖwZwe‡¤^i AvKvi = ( weea©b ( e¯‘i AvKvi)

= ( 1. 058 ( 3)

= 3.17 cm

†h‡nZz FYvÍK myZivs cÖwZwe¤^ Aev¯—e I †mvRv|

†jÝwUi mvg‡b cÖwZwe¤^ MwVZ n‡e| ev,

eq \o((((,cÖkœ(20) GKwU D‡fvËj KuvP †j‡Ýi Dfq c„‡ôi eµZvi e¨vmva© h_vµ‡g 15 cm I 30cm evqy gva¨‡g †jÝwUi mvg‡b 60 cm `y‡i e¯‘ ivL‡j †jÝwUi †cQ‡b 30 cm `~‡i we¤^ MwVZ nq| evqy mv‡c‡¶ cvwbi cÖwZmiv¼ 1.33|
[miKvwi †mvnivIqv`x© K‡jR, wc‡ivRcyi]

K.
mgeZ©b Kv‡K e‡j?
1

L.
†Wviv e¨eavb I †Wviv cÖ‡¯’i g‡a¨ m¤úK© Kx?
2

M.
Kuv‡Pi cÖwZmiv¼ wbY©q Ki|
3

N.
DÏxc‡Ki †jÝwU‡K cvwb‡Z Wzev‡j Gi †dvKvm `~i‡Z¡i †Kvb cwieZ©b n‡e wK? MvwYwZK fv‡e we‡k­lY Ki|
4

20 bs cÖ‡kœi DËi

eq \o((,K) †Kv‡bv Zi‡½i K¤ú‡bi Ici hw` Ggb kZ© Av‡ivc Kiv nq †h K¤úb †Kej GKUv wbw`©ó w`‡K ev Z‡jB mxgve× _v‡K Z‡e Zv‡K mgeZ©b e‡j|

eq \o((,L) Avgiv Rvwb, †Wviv e¨eavb, (x =  eq \f((D,a) ..........(i)

Ges †Wviv cÖ¯’, x =  eq \f((D,2a) .........(ii)

GLv‡b ( = Zi½ ˆ`N©¨

D = wPi †_‡K c`©vi `~iZ¡

a = wPiØ‡qi ga¨eZx© `~iZ¡|

(ii) bs mgxKiY n‡Z cvB,

x =  eq \f(1,2) (  eq \f((D,a) 
ev, x =  eq \f(1,2) ( (x

( (x = 2x

AZGe, †Wviv e¨eavb = 2 ( †Wviv cÖ¯’ 

eq \o((,M)  †`Iqv Av‡Q,


1g c„‡ôi eµZvi e¨vmva©, r1 = 15 cm


2q c„‡ôi eµZvi e¨vmva©, r2 = (30 cm 


e¯‘i `~iZ¡, u = 60 cm


we‡¤^i `~iZ¡, ( = 30 cm


Kuv‡Pi cÖwZmivsK, (g =?

awi, evqy gva¨‡g †dvKvm `~iZ¡ = (a
evqyi cÖwZmivsK (a = 1

Avgiv Rvwb,  eq \f(1,u) +  eq \f(1,() =  eq \f(1, (a) 
ev,  eq \f(1,60)  +  eq \f(1,30) =  eq \f(1, (a) 
ev,  eq \f(1 + 2,60) =  eq \f(1, (a) 
ev, 3(a = 60

( (a = 20 cm

Avevi,  eq \f(1, (a)  =  eq \b\bc(\f((g,(a) ( 1)

 eq \b\bc(\f(1,r1) ( \f(1,r2)) 
ev,  eq \f(1,20) = ((g ( 1)  eq \b\bc(\f(1,15) + \f(1,30)) 
ev,  eq \f(1,20) = ((g ( 1)  eq \b\bc(\f(2 + 1,30))
ev,  eq \f(1,20) = ((g (1) (  eq \f(3,30) 
ev,  eq \f(1,20) =  eq \f((g ( 1, 10) 
ev, (g ( 1 =  eq \f(10,20) 
ev, (g = 1 + 0.5 = 1.5 (Ans,)

eq \o((,N) ÔMÕ Ask n‡Z cvB,

evqy‡Z †dvKvm `~iZ¡, (a = 20 cm

Kuv‡Pi cÖwZmivsK, (g = 1.5

evqyi cÖwZmivsK, (a = 1

†`Iqv Av‡Q, cvwbi cÖwZmivsK, (w = 1.33

†jÝwU‡K evqy‡Z ¯’vcb Ki‡j,

 eq \f(1, (a) =  eq \b\bc(\f((g,(1) ( 1) 

 eq \b\bc(\f(1,r1) ( \f(1,r2)) 
ev,  eq \f(1, (a) = ( 1.5 ( 1)  eq \b\bc(\f(1,r1) ( \f(1,r2)) 
ev,  eq \f(1, (a) = 0.5  eq \b\bc(\f(1,r1) ( \f(1,r2)) ...........(i)

†jÝwU‡K cvwb‡Z Wzev‡j,

 eq \f(1, (w) =  eq \b\bc(\f((g,(w) ( 1) 

 eq \b\bc(\f(1,r1) ( \f(1,r2)) 
ev,  eq \f(1, (w) =  eq \b\bc(\f(1.5,1.33)(1) 

 eq \b\bc(\f(1,r1) ( \f(1,r2)) 
ev,  eq \f(1, (w) = 0.1278  eq \b\bc(\f(1,r1) ( \f(1,r2)) .........(ii)

(i) ( (ii) bs mgxKiY n‡Z cvB; 

 eq \f(\f(1, (a), \f(1, (w)) =  eq \f(0.5,0.1278) 
ev,  eq \f(1, (a) (  eq \f((w,1) = 3.91

ev, (w = 3.91 ( (a
ev, (w = 3.91 ( 20 = 78.24 cm

AZGe †jÝwU‡K cvwb‡Z Wzev‡j Gi †dvKvm `~iZ¡ 3.91 ¸Y e„w× cv‡e| 

eq \o((((,cÖkœ(21) GKwU †hŠwMK AYyex¶Y h‡š¿ Kgc‡¶ `ywU †jÝ _v‡K| GKwU e¯‘i Kv‡Q AciwU †Pv‡Li Kv‡Q| G‡`i †dvKvm `~iZ¡ h_vµ‡g 1 cm I 4 cm Ges †jÝ `ywUi ga¨eZ©x `~iZ¡ 15 cm Pzovš— cÖwZwe¤^ Awf‡bÎ n‡Z 25cm `y‡i MwVZ nq| 

[DËiv nvB ¯‹zj I K‡jR, XvKv]

K.
Zi½ gyL Kx?
1

L.
AceZ©b Kx? Gi kZ©¸‡jv wjL|
2

M.
Awf‡bÎ n‡Z ev¯—e we‡¤^i `~iZ¡ wbY©q Ki|
3

N.
DÏxc‡Ki hš¿wU‡Z GKwU ¶z`ª wccuov‡K KZ¸Y eo †`Lv‡e? Zv MvwYwZKfv‡e we‡k­lY Ki|
4

21 bs cÖ‡kœi DËi

eq \o((,K) †h‡Kv‡bv mg‡q mgmË¡ gva¨‡g Zi½w¯’Z mg`kv m¤úbœ KYv¸‡jvi mÂiY c_‡K Zi½gyL e‡j| 
eq \o((,L) e¯‘i wKbviv †N‡l Av‡jv‡Ki LvwbKUv †eu‡K hvIqv‡K AceZ©b e‡j| Zi½ ˆ`N©¨ e„w× †c‡j GB ¶gZv e„w× cvq|

AceZ©‡bi kZ© :

(1) Lvov av‡ii †¶‡Î : avi Lye Zx² n‡Z n‡e Ges Gi cÖ¯’ Av‡jvi Zi½ ˆ`‡N©¨i mgvb ev KvQvKvwQ n‡Z n‡e|

(2) mi“ wQ‡`ªi †¶‡Î : wQ`ª LyeB mi“ n‡Z n‡e hv‡Z Zvi e¨vm Zi½‰`N©¨ (-Gi mgvb nq ev KvQKvwQ nq|  

eq \o((,M) †`Iqv Av‡Q,

Awf‡b‡Îi †dvKvm `~iZ¡, fe = 4 cm


Awfj‡¶¨i †dvKvm `~iZ¡ fo = 1 cm


†jÝØ‡qi ga¨eZ©x `~iZ¡, a = 15 cm


Awf‡bÎ n‡Z P‚ovš— cÖwZwe‡¤^i `~iZ¡, ve = ( 25 cm

Awf‡b‡Îi †¶‡Î,


 eq \f(1,fe)=  eq \f(1,ue) +  eq \f(1,Ve) 
ev,  eq \f(1,4) =  eq \f(1,ue) +  eq \f(1,(25) 
( ue = 3.45 cm. (Ans.) 
eq \o((,N) †`Iqv Av‡Q,


Awf‡b‡Îi †dvKvm `~iZ¡ fe = 4 cm


Awfj‡¶¨i †dvKvm `yiZ¡ fo = 1 cm


†jÝØ‡qi ga¨eZ©x `~iZ¡, a = 15 cm


Awb‡bÎ n‡Z P‚ovš— cÖwZwe‡¤^i `yiZ¡, ve = 25 cm 

Avgiv Rvwb, 


M = (  eq \f(v0,u0)   eq \b\bc\((1 + \f(D,fe)) ................ (i)

wKš‘, (M) n‡Z Rvwb ve = 3.45 cm 

( Awfj¶¨ n‡Z ev¯—e we‡¤^i `yiZ¡, v0 = a ( ue


= (15 ( 3.4)



= 11.55 cm

Avevi, Awfj‡¶¨i †¶‡Î, 


 eq \f(1,f0) =  eq \f(1,u0) +  eq \f(1,v0) 

ev,  eq \f(1,u0) =  eq \f(1,f0) (  eq \f(1,v0) 

ev,  eq \f(1,v0) =  eq \f(1,1) (  eq \f(1,11.55) 

( u0 = 1.09 cm

( m = (  eq \f(11.55,1.09) 

 eq \b\bc\((1 + \f(25,4)) 
ev, m = ( 76.82 (Ans.)  

eq \o((((,cÖkœ(22) bvwR‡gi gvB‡µv‡¯‹v‡ci Awfj¶¨ I Awf‡b‡Îi †dvKvm `~iZ¡ h_vµ‡g 3 cm Ges 5 cm| hš¿wUi Awfj¶¨ I Awf‡b‡Îi g‡a¨ m‡e©v”P Ges me©wbæ `~iZ¡ h_vµ‡g 20 cm Ges 11cm Kiv m¤¢e| 
[ivRkvnx miKvwi wmwU K‡jR]

K.
†KŠwYK weea©b Kv‡K e‡j?
1

L.
cÖwZwe¤^ ej‡Z Kx eyS?
2

M.
gvB‡µv‡¯‹v‡ci Awfj¶¨ †_‡K 3.75cm `~i‡Z¡ e¯‘ ivLv n‡j ¯úó `k©‡bi wbKUZg `~i‡Z¡ KZ ¸Y weewa©Z cÖwZwe¤^ †`Lv hv‡e? 
3

N.
gvB‡µv‡¯‹vcwUi Awfj¶¨ I Awf‡b‡Îi †dvKvm `~i‡Z¡ cwieZ©b bv NwU‡q 30 ¸Y weewa©Z cÖwZwe¤^ cvIqv wK m¤¢e Av‡jvPbv Ki|
4

22 bs cÖ‡kœi DËi

eq \o((,K) cÖwZwe¤^ Øviv †Pv‡Li Drcbœ †KvY Ges j¶¨e¯‘ Øviv †Pv‡L Drcbœ †Kv‡Yi AbycvZ‡K †KŠwYK weea©b e‡j| 

eq \o((,L) †Kv‡bv we›`y wbtm„Z Av‡jvKiwk¥ †Kv‡bv †j‡Ý cÖwZmiY ev `c©‡Yi cÖwZdj‡bi ci wØZxq †Kv‡bv we›`y‡Z wgwjZ n‡j ev wØZxq †Kv‡bv we›`y †_‡K Acm„Z n‡”Q e‡j g‡b n‡j wØZxq we›`y‡K cÖ_g we›`yi cÖwZwe¤^ e‡j| cÖwZwe¤^ `yÕcÖKvi nq| ev¯—e I Aev¯—e| cÖwZdjb ev cÖwZmi‡Yi ci iwk¥¸‡”Q †Kv‡bv we›`y‡Z wgwjZ n‡j †m we›`y‡Z ev¯—e cÖwZwe¤^ MwVZ nq; Z‡e iwk¥¸‡”Q †Kv‡bv we›`y‡Z wgwjZ bv nIqv m‡Ë¡I hw` †Kv‡bv we›`y †_‡K Acmvix n‡”Q e‡j g‡b nq, Z‡e †m we›`y‡Z Aev¯—e cÖwZwe¤^ MwVZ nq|  
eq \o((,M) †`Iqv Av‡Q,

Awfj‡¶¨i †dvKvm `~iZ¡, fo = 3 cm


Awf‡b‡Îi †dvKvm `~iZ¡, fe = 5 cm


Awfj¶¨ n‡Z j¶¨e¯‘i `~iZ¡, uo = 3.75 cm


Rvbv Av‡Q, ¯^vfvweK †Pv‡Li ¯úó `k©‡bi wbKUZg `~iZ¡, D = 25 cm
†ei Ki‡Z n‡e, ¯úó `k©‡bi wbKUZg `~i‡Z¡ P‚ovš— we¤^ †`Lvi †¶‡Î †gvU weea©b, m = ?

Awfj¶¨ n‡Z cÖ_g cÖwZwe‡¤^i `~iZ¡ vo n‡j,  eq \f(1,vo) +  eq \f(1,uo) =  eq \f(1,fo) 
ev,  eq \f(1,vo) =  eq \f(1,fo) (  eq \f(1,uo) =  eq \f(1,3cm) ( \f(1,3.75 cm) =  eq \f(1,15) cm

( vo = 15 cm

Avevi, Awf‡bÎ n‡Z cÖ_g cÖwZwe‡¤^i (Awf‡b‡Îi Rb¨ hv j¶¨e¯‘ wn‡m‡e KvR Ki‡e) `~iZ¡ ue n‡j, ve = ( D = ( 25 cm

(  eq \f(1,ve) +  eq \f(1,ue) =  eq \f(1,fe) ev,  eq \f(1,(25 cm) +  eq \f(1,ue) =  eq \f(1,5 cm) 
ev,  eq \f(1,ue) =  eq \f(1,5 cm) +  eq \f(1,25 cm) =  eq \f(5 + 1,25 cm)  =  eq \f(6, 25 cm) 
( ue =  eq \f(25 cm,6) = 4.167 cm

( †gvU weea©b, (m( = (m1m2( = ( eq \f(ve,ue) ( ( eq \f(vo,uo) (

=  eq \f(25 cm,4.167 cm) (  eq \f(15cm,3.75) 

= 6 ( 4 = 24 (Ans.)    

eq \o((,N) ¯úó `k©‡bi wbKUZg `~i‡Z¡ (D = 25 cm) we¤^ †`L‡Z n‡j (A_©vr P‚ovš— we¤^ me‡P‡q ¯úófv‡e †`L‡Z n‡j) Awf‡bÎ †_‡K cÖ_g cÖwZwe‡¤^i `~iZ¡ n‡Z n‡e 4.167 cm, A_©vr Awf‡bÎ Øviv m„ó weea©b, (M2( =  eq \b\bc\|(\f(ve,ue)) =  eq \f(25 cm,4.167 cm) = 6

myZivs me©‡gvU weea©b M = 30 n‡Z n‡j Awfj¶¨ n‡Z M1 =  eq \f(30,6) ev 5 gv‡bi weea©b †c‡Z n‡e| j¶¨ Kwi, Awfj¶¨ Øviv ev¯—e cÖwZwe¤^ MwVZ nq, ev¯—e cÖwZwe¤^ j¶¨e¯‘i mv‡c‡¶ Dëv nq e‡j m1 = ( 5

ev, (  eq \f(vo,uo)  = ( 5 ev, uo =  eq \f(vo,5) 
Zvn‡j,    eq \f(1,vo) +  eq \f(1,uo) =  eq \f(1,fo) 
ev,  eq \f(1,vo) +  eq \f(1,vo/5) =  eq \f(1,fo) 
ev,  eq \f(1 + 5,vo) =  eq \f(1,fo)  ( vo = 6fo = 6 ( 3 cm = 18 cm

myZivs P‚ovš— we¤^ g~j j¶¨e¯‘i Zzjbvq 30 ¸Y weewa©Z n‡Z n‡j Awfj¶¨ I Awf‡b‡Îi ga¨Kvi `~iZ¡ n‡Z n‡e|

= v0 + ue = 18 cm + 4.167 cm


= 22.167 cm > 20 cm (‡j‡Ýi ga¨Kvi m‡e©v”P `~iZ¡)

myZivs DÏxc‡Ki gvB‡µv‡¯‹vcwUi Awfj¶¨ I Awf‡b‡Îi †dvKvm `~i‡Z¡ cwieZ©b bv NwU‡q 30 ¸Y weewa©Z cÖwZwe¤^ cvIqv m¤¢e bq| 
eq \o((((,cÖkœ(23) GKwU D‡fvËj †j‡Ýi `yB c„‡ôi eµZvi e¨vmva© h_vµ‡g 15 cm Ges 30 cm evqymv‡c‡¶ †j‡Ýi Dcv`v‡bi cÖwZmiY| 3/2 Ges cvwbi cÖwZmibvsK 4/3|
[ˆmq`cyi miKvwi KvwiMix K‡jR, bxjdvgvix]

K.
dvg©v‡Ui bxwZwU wjL|
1

L.
Av‡jvi we”Qzi‡Y †Kvb e‡Y©i wePz¨wZ †ewk nq Ges †KbÑ e¨vL¨v Ki|
2

M.
DÏxc‡Ki †jÝwUi †dvKvm `~iZ¡ wbY©q Ki|
3

N.
†jÝwU cvwb‡Z wbgw¾Z Ki‡j †dvKvm `~i‡Z¡i wKiƒc cwieZ©b n‡eÑ MvwYwZK we‡k­l‡Yi gva¨‡g gZvgZ `vI|
4

23 bs cÖ‡kœi DËi

eq \o((,K) dvg©v‡Ui bxwZwU n‡jvÑ GK we›`y n‡Z Aci GK we›`y‡Z hvIqvi mgq Av‡jvK iwk¥i hZ msL¨K eviB cÖwZdjb ev cÖwZmiY hvB †nvK bv †Kb Abym„Z c_ me©`vB w¯’i n‡e| 

eq \o((,L) Avgiv Rvwb, m~‡h©i mv`v Av‡jv‡Z mvZwU e‡Y©i iwk¥i _v‡K, G ¸‡jv n‡jv (†e-bx-Av-m-n-K-jv)| †e¸bx e‡Y©i iwk¥i Rb¨ wcÖR‡gi Dcv`v‡bi cÖwZmivsK †ewk, ZvB Ab¨ †h‡Kv‡bv e‡Y©i iwk¥i Zzjbvq wcÖR‡g †e¸bx e‡Y©i iwk¥i wePz¨wZ nq †ewk| d‡j wcÖR‡gi ga¨w`‡q AwZµg Kv‡j †e¸bx e‡Y©i iwk¥ me‡P‡q †ewk †eu‡K hvq| 

eq \o((,M) †`Iqv Av‡Q,
D‡Ëvjb †j‡Ýi eµZvi e¨vmva©Øq r1 = 15 cm, r2 = ( 30 cm

evqy mv‡c‡¶ †j‡Ýi Dcv`v‡bi cÖwZmivsK, a(g =  eq \f(3,2) 
†ei Ki‡Z n‡e, evqy‡Z †j‡Ýi †dvKvm `~iZ¡, fa = ?

Avgiv Rvwb,  eq \f(1,fa)  = (a(g ( 1) eq \b\bc\((\f(1,r1) ( \f(1,r2)) 
=  eq \b\bc\((\f(3,2) ( 1) 

 eq \b\bc\((\f(1,15 cm) + \f(1,30cm)) =  eq \f(1,2) (  eq \f(2 + 1,30cm) =  eq \f(1,20cm) 
(fa = 20 cm 

myZivs DÏwc‡Ki †jÝwUi †dvKvm `~iZ¡ 20 cm.  

eq \o((,N) g‡b Kwi, cvwb‡Z †jÝwUi †dvKvm `~iZ¡ fw
Zvn‡j,  eq \f(1,fw) = (w(g ( 1) eq \b\bc\((\f(1,r1) ( \f(1,r2)) 
=  eq \b\bc\((\f(a(g, a(w) ( 1)

 eq \b\bc\((\f(1,r1) ( \f(1,r2)) =  eq \b\bc\((\f(\f(4,3),\f(3,2)) ( 1) 

 eq \b\bc\((\f(1,15cm) + \f(1,30cm)) 

=  eq \b\bc\((\f(9,8) ( 1) 

 eq \b\bc\((\f(2 + 1,30cm)) 

=  eq \f(1,8) (  eq \f(1,10cm) 
( fw = 80 cm

GLv‡b,  eq \f(fw,fa) =  eq \f(80 cm,20 cm) = 4

myZivs, †jÝwU‡K cvwb‡Z wbgw¾Z Ki‡j †dvKvm `~iZ¡ c~‡e©i Zzjbvq Pvi¸Y n‡e| 

eq \o((((,cÖkœ(24) 

wP‡Î wbDU‡bi cÖwZdjK `~iexb †`Lv‡bv n‡q‡Q| hvi Awfj¶ I Awf‡b‡Îi †dvKvm `~iZ¡ h_vµ‡g 50 cm I 35 cm Ges ¯úó `k©‡bi wbKUZg `~iZ¡ 25 cm|
[PÆMÖvg K‡jR, PÆMÖvg]

K.
mym½Z Drm Kx?
1

L.
DËj †jÝ‡K weea©K KuvP wnmv‡e wKfv‡e e¨envi Kiv hvq?
2

M.
hš¿wUi weea©b †ei Ki|
3

N.
wP‡Îi `~iex‡b `c©‡Yi cwie‡Z© †jÝ e¨envi Ki‡j wK ai‡bi Î“wUi m¤§yLxb n‡Z nqÑ hyw³mnKv‡i e¨vL¨v Ki|
4

24 bs cÖ‡kœi DËi

eq \o((,K) Av‡jvi †h Drm¸‡jv n‡Z GKeY©x Av‡jvK Zi½mg~n me©`v mg`kvq wbtm„Z nq, Zv‡`i‡K mymsMZ Av‡jvK Drm e‡j|

eq \o((,L) DËj †j‡Ýi cÖavb †dvKv‡mi g‡a¨ †Kv‡bv j¶¨e¯‘ ¯’vcb Ki‡j Zvi weewa©Z I †mvRv cÖwZwe¤^ GKB cv‡k MwVZ nq| myZivs GKwU DËj †jÝ‡K †d«‡gi gv‡S ¯’vcb K‡i Zv AvZkx KvP wn‡m‡e e¨envi Kiv hvq| G‡¶‡Î, ¯úó `k©‡bi b~¨bZg `~i‡Z¡ we¤^wU MwVZ n‡j Zv me‡P‡q ¯úó I weewa©Z †`Lvq| GRb¨ †jÝ n‡Z j¶¨e¯‘‡K Ggb `~i‡Z¡ ¯’vcb Ki‡Z n‡e †hb, ¯úó `k©‡bi b~¨bZg `~i‡Z¡ we¤^ MwVZ nq| G `~i‡Z¡i gvb D Ges †j‡Ýi †dvKvm `~iZ¡ f n‡j D³ weea©K Kv‡Pi cÖvß weea©b, m = 1 +  eq \f(D,f)  

eq \o((,M) †`Iqv Av‡Q, wbDU‡bi cÖwZdjK `~iex¶Y h‡š¿i

Awfj‡¶¨i †dvKvm `~iZ¡, fo = 50 cm

Ges Awf‡b‡Îi †dvKvm `~iZ¡, fe = 35 cm

¯úó `k©‡bi wbKUZg `~iZ¡, D = 25 cm
†ei Ki‡Z n‡e, weea©b, M = ? 

Avgiv Rvwb, wbDU‡bi `~iex¶Y h‡š¿i †¶‡Î,

weea©b, M = fo eq \b\bc\((\f(1,D) + \f(1,fe)) = 50 cm  eq \b\bc\((\f(1,25 cm) + \f(1,35 cm)) = 3.43 
eq \o((,N) wP‡Îi `~iex‡b `c©‡Yi cwie‡Z© †jÝ e¨envi Ki‡j eY©Î“wUi m¤§yLxb n‡Z nq|

GKwU †j‡Ý AvMZ †hŠwMK Av‡jvK iwk¥ Dcv`vb iwk¥¸‡jv‡K hLb †jÝ cÖwZmwiZ K‡i GKB we›`y‡Z †dvKvm Ki‡Z e¨_© nq, ZLb eY©Î“wUi D™¢e nq| wcÖR‡gi b¨vq †j‡Ýi ga¨w`‡qI †hŠwMK Av‡jvi (mvgvb¨ n‡jI) we”QziY N‡U| Giƒc NUvi KviY n‡jv, wewfbœ e‡Y©i  (†ebxAvmnKjv) Av‡jvK iwk¥i Rb¨ †j‡Ýi Dcv`v‡bi cÖwZmivsK wewfbœ| †h iwk¥i Zi½ ˆ`N©¨ hZ †ewk Zvi mv‡c‡¶ †j‡Ýi Dcv`v‡bi cÖwZmivsK ZZ Kg| ZvB †j‡Ýi ga¨w`‡q Mgb Ki‡j Av‡jvKiwk¥¸‡jvi wfbœ wfbœ cwigvY wePz¨wZ N‡U| 

†jÝ Øviv MwVZ we‡¤^i mgxgv †iLvq ÔeY©Î“wUÕ ¯úóiƒ‡c †evSv hvq, †hLv‡b we‡¤^i D¾¡j Ges Aby¾¡j Ask¸‡jv ci¯úi c„_K †`Lv‡bvi Kvi‡Y we¤^wU †`L‡Z distorted n‡q hvq| eY©Î“wU Gov‡bvi Rb¨ wbDUbxq †Uwj‡¯‹v‡c Awfj¶¨ wn‡m‡e DËj †j‡Ýi cwie‡Z© AeZj `c©‡Yi e¨en„Z nq| G‡Z wbæwjwLZ myweav¸‡jvv cvIqv hvq, hv †jÝ e¨env‡i cvIqv hvq bv :

1.
wbDUbxq cÖwZcjK †Uwj‡¯‹vc ÔeY©Î“wUÕ gy³|

2.
Awfj‡¶¨i wbw`©ó (e„nr) e¨vm ev D‡š§‡li Rb¨ cÖwZmviK †Uwj‡¯‹vc A‡c¶v cÖwZdjK †Uwj‡¯‹vc ˆZwi Kiv mnRZi Ges Kg LiP mv‡c¶|

3.
cÖwZdjK †Uwj‡¯‹v‡c GKwU gvÎ Zj Av‡Q hv f‚-mshy³ Ges RwUj AvK…wZ‡Z cvwjk Ki‡Z nq, ZvB Ab¨vb¨ `~iex‡Yi Zzjbvq wbDUbxq `~iex‡bi m‡e©vcwi Mob/MVb †ek msw¶ßZi| 

4.
wbDUbxq `~iex‡Yi †¶‡Î ¶z`ªgv‡bi †dvKvj AbycvZ Lye mn‡RB AR©b Kiv hvq,  d‡j `„wó cwimxgv we¯—…ZZi nq|

5.
G‡¶‡Î Awf‡bÎ _v‡K †Uwj‡¯‹v‡ci DcwicÖv‡š—| G Kvi‡Y Ges ¶z`ª †dvKvj Abycv‡Zi Kvi‡Y `~iexYwU eûfv‡e Ges A‡bK msw¶ß cwim‡i emv‡bv hvq| G‡Z LiP K‡g Ges `~iex‡bi enb‡hvM¨Zv ev‡o|   

eq \o((((,cÖkœ(25) 
wP‡Î GKwU AeZj †j‡Ýi mvg‡b 30 cm `~‡i GKwU e¯‘ Aew¯’Z| †jÝwUi cÖwZmivsK 1.51 Gi eµZvi e¨vmva© h_vµ‡g 20 cm I 30cm| [evsjv‡`k †bŠevwnbx K‡jR, PÆMÖvg, Avng` DwÏb kvn wkï wb‡KZb ¯‹zj I K‡jR, MvBevÜv]

K.
Av‡jvi e¨wZPvi wK? 
1

L.
iwk¥ wP‡Îi gva¨‡g we¤^wUi Ae¯’vb mbv³ Ki|
2

M.
MvwYwZKfv‡e we¤^wUi Ae¯’vb, AvK…wZ, cÖK…wZ wba©viY Ki|
3

N.
†jÝwUi -2D ¶gZv wewkó AeZj †j‡Ý cwiYZ Kivi Rb¨ wK e¨e¯’v MÖnY Ki‡Z n‡e Zv hvPvB Ki|
4

25 bs cÖ‡kœi DËi

eq \o((,K) `ywU mym½Z Drm †_‡K wbtm„Z `ywU Av‡jvK Zi‡½i DcwicvZ‡bi d‡j †Kv‡bv we›`yi Av‡jvK ZxeªZv e„w× cvq Avevi †Kv‡bv we›`yi ZxeªZv n«vm cvq| Gi d‡j †Kv‡bv Z‡j ch©vqµ‡g Av‡jvK¾¡j I AÜKvi Ae¯’vi m„wó nq| †Kv‡bv ¯’v‡b we›`y †_‡K we›`y‡Z Av‡jvi ZxeªZvi GB ch©vqµwgK ZviZg¨‡K Av‡jvi e¨wZPvi e‡j| 

eq \o((,L) 
GLv‡b P(Q( n‡jv cÖwZwe¤^ hvi Ae¯’vb †dvKvm we›`y Ges Av‡jvK †K‡›`ªi gv‡S|

eq \o((,M) †`Iqv Av‡Q, †j‡Ýi Dcv`v‡bi cÖwZmivsK, ( = 1.51

Z‡ji eµZvi e¨vmva©, r1= ( 20 cm, r2 = + 30 cm
†jÝ n‡Z j¶¨ e¯‘i `~iZ¡, u = 30 cm
†ei Ki‡Z n‡e, cÖwZwe‡¤^i Ae¯’vb, v = ?

AvK…wZ ev weea©b, m = ? 

Ges cÖK…wZ = ? 

†j‡Ýi †dvKvm `~iZ¡ f n‡j,  eq \f(1,f)  = (( ( 1) eq \b\bc\((\f(1,r1) ( \f(1,r2)) 
= (1.51 ( 1) eq \b\bc\(((\f(1,20 cm) ( \f(1,30 cm)) = ( 0.0425 cm(1
Avevi,  eq \f(1,v) +  eq \f(1,u) =  eq \f(1,f) ev,  eq \f(1,v) =  eq \f(1,f) ( eq \f(1,u) = ( 0.0425cm(1 (  eq \f(1,30cm) 

= ( 0.07583 cm(1
( v = ((0.07583 cm(1) (1 = ( 13.19 cm

myZivs cÖwZwe‡¤^i Ae¯’vb : †j‡Ýi †h cv‡k j¶¨e¯‘ Aew¯’Z †m cv‡k †jÝ n‡Z 13.19cm `~‡i| 

‰iwLK weea©b, m = (  eq \f(v,u) = (  eq \f((13.19 cm,30cm) = + 0.44

‰iwLK weea©‡bi mvswL¨K gvb 1 A‡c¶v ¶z`ªZi nIqvq cÖwZwe¤^ j¶¨e¯‘i Zzjbvq Le©vKvi| BnvB AvK…wZ| cÖwZwe¤^wU Aev¯—e| weea©b m abvÍK cvIqvq cÖwZwe¤^wU †mvRv| 

( cÖwZwe‡¤^i cÖK…wZ : Aev¯—e I †mvRv|     
eq \o((,N) †j‡Ýi Dcv`vb I R¨vwgwZK AvKvi-AvK…wZ cwieZ©b bv Ki‡j evqy gva¨g Gi †dvKvm `~iZ¡ I ¶gZvi †Kv‡bv cwieZ©b NU‡e bv| Z‡e †jÝwU‡K Ab¨ †Kv‡bv gva¨‡g ivL‡j Gi Av‡cw¶K cÖwZmivs‡Ki cwieZ©b NUvq ¶gZviI cwieZ©b NU‡e| ZLb DwÏó gva¨‡gi cig cÖwZmivsK (( n‡j, 

†j‡Ýi ¶gZv, p =  eq \f(1,f) =  eq \b\bc\((\f((,(() ( 1)  eq \b\bc\((\f(1,r1) ( \f(1,r2)) 
ev, ( 2D =  eq \b\bc\((\f(1.51,(() ( 1)  eq \b\bc\((\f((1,20cm) ( \f(1,30cm)) 

=  eq \b\bc\((\f(1.51,() ( 1) 

 eq \b\bc\(((\f(1,12) cm(1) 
ev,  eq \b\bc\((\f(1.51,(() ( 1) 

 eq \b\bc\(((\f(1,12) ( 100m(1) = ( 2m(1
ev,  eq \f(1.51,(() ( 1 =  eq \f((2m(1,(\f(1,12) ( 100m(1) = 0.24 

ev,  eq \f(1.51,(() 
= 1 + 0.24

ev, (( =  eq \f(1.51,1.24)  = 1.218

myZivs †jÝwU‡K ( 2D ¶gZv wewkó AeZj †j‡Ý cwiYZ Kivi Rb¨ G‡K 1.218 cig cÖwZmiYv¼ wewkó gva¨‡g ivL‡Z n‡e|    

eq \o((((,cÖkœ(26) 

[Lyjbv cvewjK K‡jR]

K.
AceZ©b Kx?
1

L.
Av‡jvi we”Qzi‡Y †e¸Yx e‡Y©i wePz¨wZ me‡P‡q †ewkÑ e¨vL¨v Ki|
2

M.
m„ó cÖwZwe‡¤^i AvK…wZ wbY©q Ki|
3

N.
hw` j¶¨e¯‘‡K Av‡jvvK †K›`ª †_‡K 20 cm `~‡i ¯’vcb Kiv nq Zvn‡j cÖwZwe‡¤^i AvK…wZi cwieZ©b MvwYwZKfv‡e we‡k­lY Ki|
4

26 bs cÖ‡kœi DËi

eq \o((,K) Zx¶è avi †Nu‡l hvevi mgq ev mi“ wQ`ª w`‡q hvevi mgq Av‡jv wKQzUv †eu‡K hvq| G ag©‡K Av‡jvi AceZ©b e‡j| 

eq \o((,L) mv`v Av‡jvq †h mvZwU e‡Y©i (†ebx Avmn Kjv) iwk¥ _v‡K Zvi g‡a¨ †e¸bx iwk¥i Rb¨ wcÖR‡gi Dcv`v‡bi cÖwZmivsK (() me‡P‡q †ewk| wcÖR‡gi GK cv‡k mv`v Av‡jv AvcwZZ n‡j me¸‡jv iwk¥i Rb¨ AvcZb †KvY (i1) GKB| ( =  eq \f(sini1,sinr1) ev, sinr1 =  eq \f(sini1,() m~Îvbymv‡i i1 Gi aª“egv‡bi Rb¨  ( †ewk n‡j sinr1 Kg n‡e A_©vr, r1 Kg n‡e|

Avevi, A = r1 + r2 ev r2 = A ( r1, m¤úK© Abymv‡i ri Kg n‡j r2 ev sinr2 †ewk n‡e| ( = sini2/sinr2 ev, sini2 = (sinr2 m~Îvbymv‡i sinr2 †ewk n‡j sini2 †ewk n‡e, d‡j i2 I †ewkgv‡bi n‡e| Avevi wePz¨wZ ( = i1 + i2 ( A m~‡Î i1 Ges A aª“egv‡bi nIqvq †h‡¶‡Î  (†e¸bx Av‡jvi Rb¨) i2 †ewk n‡e, †m‡¶‡Î (-Gi gvb †ewk n‡e| G Kvi‡Y, Av‡jvi we”Qzi‡Y †e¸bx e‡Y©i wePz¨wZ me‡P‡q †ewk| 
eq \o((,M) †`Iqv Av‡Q,
j¶¨ e¯‘i AvKvi, Lo = 5 cm

DËj †j‡Ýi †dvKvm `~iZ¡, f =  eq \f(r,2) =  eq \f(60cm,2) = 30 cm
†jÝ n‡Z j¶¨ e¯‘i `~iZ¡, u = 15 cm
†ei Ki‡Z n‡e, cÖwZwe‡¤^i AvKvi, Li = ?
†jÝ n‡Z cÖwZwe‡¤^i `~iZ¡ v n‡j,  eq \f(1,u) +  eq \f(1,v) =  eq \f(1,f) 
ev,  eq \f(1,v) =  eq \f(1,f) (  eq \f(1,u) =  eq \f(1,30cm) ( \f(1,15 cm) = (  eq \f(1,30cm) 
( v = ( 30 cm

( ˆiwLK weea©‡bi gvb, m = ( eq \f(v,u) ( =  eq \b\bc\|(\f((30cm,15cm)) = 2

Avgiv Rvwb, m =  eq \f(Li,Lo)
( Li = mLo = 2 ( 5 cm = 10 cm (Ans.) 

eq \o((,N) †j‡Ýi Av‡jvK †K›`ª n‡Z j¶¨e¯‘‡K 20 cm `~‡i ¯’vcb Kiv n‡j u = 20 cm

G‡¶‡Î Av‡jvK †K›`ª n‡Z cÖwZwe‡¤^i `~iZ¡ v n‡j,

 eq \f(1,v) +   eq \f(1,u)  =  eq \f(1,f) 
ev,  eq \f(1,v) =  eq \f(1,f) (  eq \f(1,u) =  eq \f(1,30cm) ( \f(1,20 cm) = (  eq \f(1,60cm) 
( v = ( 60 cm

( ˆiwLK weea©‡bi gvb, m( = ( eq \f(v,u) ( =  eq \b\bc\|(\f((60cm,20cm)) = 3

Ges cÖwZwe‡¤^i AvKvi, Li( n‡j, m( =  eq \f(Li(,Lo)
( Li = mLo = 3 ( 5 cm = 15 cm 
( cÖwZwe‡¤^i AvKv‡ii cwieZ©b, = Li( ( Li = 15 cm ( 10 cm 


= 5 cm

eq \o((((,cÖkœ(27) 

AB = BC = CA Ges Dcv`v‡bi cÖwZmiYv¼ 1.48

[evsjv‡`k †bŠevwnbx ¯‹zj GÛ K‡jR, Lyjbv]

K.
Av‡jvi AceZ©b Kx?
1

L.
wec` ms‡KZ jvj Av‡jv e¨envi Kiv nq †KbÑ e¨vL¨v Ki|
2

M.
DÏxc‡Ki wcÖRgwUi b~¨bZg wePz¨wZ †KvY wbY©q Ki|
3

N.
DÏxc‡K cÖ`wk©Z wcÖRgwUi Òb~b¨Zg wePz¨wZ †KvY 5( e„w× Ki‡j cÖwZmivK †KvY 5.1( e„w× cv‡eÓ Dw³wUi h_v_©Zv hvPvB Ki|
4

27 bs cÖ‡kœi DËi

eq \o((,K) †Kv‡bv cÖwZeÜ‡Ki avi †Nu‡l ev mi“ wP‡oi ga¨ w`‡q hvIqvi mgq R¨vwgwZK Qvqv AÂ‡ji g‡a¨ Av‡jvi †eu‡K hvIqvi NUbv‡K Av‡jvi AceZ©b ejv nq| 
eq \o((,L) `„k¨gvb Av‡jvi mvZwU e‡Y©i g‡a¨ jvj Av‡jvi Zi½ ˆ`N©¨ me©v‡c¶v †ewk| Avevi, Zi‡½i we‡¶cY Zi½‰`‡N©¨i PZz_© Nv‡Zi e¨¯—vbycvwZK e‡j evqygÛ‡ji ga¨ w`‡q hvevi c‡_ Ab¨vb¨ e‡Y©i Av‡jvi Zzjbvq jvj e‡Y©i Av‡jvi we‡¶cY Kg n‡e| G Kvi‡Y jvj Av‡jv evqygÛ‡j AwaK `~i ch©š— we¯—vi jvf Ki‡Z cv‡i| d‡j †Kv‡bv wec¾bK ¯’v‡b Avgvi A‡bK Av‡M †_‡KB Mvwoi PvjK jvj Av‡jv †`L‡Z †c‡q wec` m¤ú‡K© mZK© n‡Z cv‡i| ZvB wec` ms‡K‡Z me©`v jvj Av‡jv e¨envi Kiv nq|  

eq \o((,M) 
	Avgiv Rvwb,

( =  eq \f(sin\b\bc\((\f(A + (m,2)),sin\f(A,2)) 
ev, 1.48 =  eq \f(sin\b\bc\((\f(60( + (m,2)),sin\f(60(,2)) 
	GLv‡b, 

wcÖR‡gi Dcv`v‡bi cÖwZmiv¼, ( = 1.48

( AB = BC = CA

( wcÖRg †KvY, A = 60(
b~¨bZg wePz¨wZ †KvY, (m = ?  


ev, sin eq \b\bc\((\f(60( + (m,2)) = 1.48 ( sin30( = 0.74

ev, (m = 2 ( sin(1(0.74) ( 60(
( (m = 35.46(.

AZGe, wcÖRgwUi b~¨bZg wePz¨wZ †KvY 35.46(. 

eq \o((,N) GLv‡b, wcÖRgwUi Dcv`v‡bi cÖwZmiv¼, ( = 1.48

wcÖRgwUi cÖwZmvi¼ †KvY, A = 60(
b~¨bZg wePz¨wZ †KvY, (m = 35.46(
b~¨bZg wePz¨wZ †KvY 5( e„w× Ki‡j b~¨bZg 

wePz¨wZ †KvY n‡e, ((m = 35.46( + 5(


= 40.46(
Ges cÖwZmviK †KvY A( n‡j Avgiv Rvwb,

( =  eq \f(sin\b\bc\((\f(A( + ((m,2)),sin\f(A(,2)) 
ev, ( =  eq \f(sin\b\bc\((\f(A(,2) + \f(((m,2)),sin\f(A(,2)) 
ev, ( =  eq \f(sin\f(A(,2) cos\f(((m,2) + sin\f((m(,2)cos\f(A(,2),sin\f(A(,2)) 
ev, ( =cos eq \f((m(,2) + sin eq \f((m(,2) cot eq \f(A(,2) 
ev, 1.48 = cos eq \b\bc\((\f(40.46(,2)) + sin eq \b\bc\((\f(40.46(,2)) cot eq \f(A(,2) 
ev, cot eq \b\bc\((\f(A(,2)) = 1.567

ev,  eq \f(A(,2) = 32.54(
( A( = 65.1(
( cÖwZmviK †KvY e„w× cv‡e = A( ( A = 65.1( ( 60( = 5.1(
AZGe, MvwYwZK we‡k­l‡Y †`Lv hvq, b~¨bZg wePz¨wZ †KvY 5( e„w× Ki‡j cÖwZmviK †KvY 5.1( e„w× cv‡e| 
eq \o((((,cÖkœ(28) wb‡Pi wP‡Î GKwU mgevû wcÖR‡gi wfbœ wfbœ AvcZb †Kv‡Yi Rb¨ wePz¨wZ †KvY ebvg AvcZb †KvY †jLwP‡Î †`Lv‡bv n‡q‡Q| 


[†mZveMÄ Abvm© K‡jR, w`bvRcyi]

K.
Zi½gyL Kv‡K e‡j?
1

L.
AeZj †j‡Ý ev¯—e cÖwZwe¤^  cvIqv hvq wKbvÑ e¨vL¨v Ki|
2

M.
D‡j­wLZ wcÖRgwUi Dcv`v‡bi cÖwZmivsK KZ? 
3

N.
DÏxc‡Ki wP‡Î cÖ`wk©Z wZbwU AvcZb †Kv‡Yi Rb¨ ¯^ ¯^ wbM©Z †Kv‡Yi gvb mgvb n‡e wK? MvwYwZK e¨vL¨v `vI|
4

28 bs cÖ‡kœi DËi

eq \o((,K) †Kvb Zi½i Dci Aew¯’Z mg`kv m¤úbœ KYv¸‡jvi MwZc_‡K Zi½gyL e‡j| 
eq \o((,L) AeZj †j‡Ý ev¯—e cÖwZwe¤^ cvIqv hvq bv, KviY AeZj †j‡Ýi cÖavb A‡¶i Dci Aew¯’Z †Kvb e¯‘i wewfbœ Ae¯’v‡bi Rb¨ Av‡jvK iwk¥ †j‡Ý AvcwZZ n‡q cÖwZmi‡Yi ci me mgq Acmvix nq| A_©vr cÖwZmi‡Yi ci cÖK…Zc‡¶ cÖavb A‡¶i Dci †Kvb we›`y‡Z wgwjZ nq bv| d‡j e¯‘wUi Aev¯—e we¤^ MwVZ nq Ges †Kv‡bv ev¯—e we¤^  cvIqv hvq bv| 

eq \o((,M) 
	Avgiv Rvwb,

( =  eq \f(sin\b\bc\((\f(A + (m,2)),sin\f(A,2)) 

	GLv‡b, 

wcÖRg †KvY, A = 60(
b~¨bZg wePz¨wZ †KvY, (m = 30(
cÖwZmiv¼, ( = ?  


=  eq \f(sin\b\bc\((\f(60( + 30(,2)),sin\f(60(,2)) 
=  eq \f(sin45(,sin30() 
=  eq \r(2) 
AZGe, D‡j­wLZ wcÖRgwUi Dcv`v‡bi cÖwZmiv¼  eq \r(2) 
eq \o((,N) GLv‡b, 


AvcZb †KvY, i1 = 40(, i2 = 45( Ges i3 = 50( Gi Rb¨ wePz¨wZ †KvY h_vµ‡g (1 = 40(, (2 = 30( Ges (3 = 40(
awi, i1, i2 I i3 AvcZb †KvY wZbwUi Rb¨ ¯^ ¯^ wbM©Z †KvY h_vµ‡g i1(, i2( I i3(
Avgiv Rvwb, 


(1 = i1 + i1( ( A  [wcÖR‡gi †KvY A = 60(]


ev, i1( = (1 + A ( i1

= 40( + 60( ( 40( = 60(
Abyiƒcfv‡e, 


i2( = (2 + A ( i2 = 30( + 60( ( 45( = 45(
  
i3( = (3 + A ( i3 = 40( + 60( ( 50( = 50(
†h‡nZz, i(1 ( i(2 ( i3(
AZGe, wP‡Î cÖ`wk©Z wZbwU AvcZb †Kv‡Yi Rb¨ ¯^ ¯^ wbM©Z †Kv‡Yi gvb mgvb n‡e bv| 

eq \o((((,cÖkœ(29) ABC GKwU wcÖR‡g Av‡jvKiwk¥ 48.6( †Kv‡Y AvcwZZ n‡j Gi MwZ wP‡Î †`Lv‡bv nj| 


[bxjdvgvix miKvwi gwnjv K‡jR]

K.
AceZ©b †MÖwUs wK? 
1

L.
jvj e‡Y©i Av‡jvi wePz¨wZ †e¸wb e‡Y©i Av‡jvi wePz¨wZ A‡c¶v Kg †Kb? e¨vL¨v Ki|
2

M.
b~¨bZg wePz¨wZ †Kv‡Yi gvb wbY©q Ki|
3

N.
hw` AC c„ôwU 1.0606 cÖwZmivs‡Ki Zij Øviv Ave„Z K‡i †`qv nq, Z‡e RS iwk¥wUi MwZc‡_i wKiƒc cwieZ©b NU‡e|
4

29 bs cÖ‡kœi DËi

eq \o((,K) cvkvcvwk ¯’vwcZ A‡bK¸‡jv mgcÖ‡¯’i m~² wPi m¤úbœ cvZ‡K AceZ©b †MÖwUs e‡j| 

eq \o((,L) `„k¨gvb Av‡jvi g‡a¨ jvj Av‡jvi Zi½ ˆ`N©¨ me †_‡K eo, cÖwZmivsK me †_‡K Kg Ges †e¸bx Av‡jvi Zi½ ˆ`N©¨ me †_‡K †QvU, cÖwZmivsK me †_‡K †ewk| mi“ wcÖR‡gi wePz¨wZi ivwkgvjv †_‡K †`Lv hvq, ( = (( ( 1)A. GB mgxKiY Abyhvqx cÖwZmivs‡Ki gvb eo n‡j wePz¨wZI †ewk nq| jvj Av‡jvi cÖwZmivsK †e¸bx Av‡jvi cÖwZmivs‡Ki †P‡q †QvU e‡j jvj e‡Y©i Av‡jvi wePz¨wZ †e¸bx e‡Y©i Av‡jvi wePz¨wZ A‡c¶v Kg|  

eq \o((,M) †`Iqv Av‡Q,

wcÖRg †KvY, A = 75(

wcÖR‡gi Dcv`v‡bi cÖwZmivsK, (g = 1.5


b~¨bZg wePz¨wZ †KvY, (m = ?

Avgiv Rvwb, 


(g =  eq \f(sin\f(A + (m,2),sin\f(A,2))  


ev, 1.5 =  eq \f(sin\f(A + (m,2),sin\f(75,2)) 

ev, sin eq \b\bc\((\f(A + (m,2)) = 0.913


ev,  eq \f(A + (m,2) = sin(1(0.913)


ev,  eq \f(A + (m,2) = 66(

ev, A + (m = 132(

ev, (m = 132( ( A


ev, (m = 132( ( 75(

( (m = 57( (Ans.) 

eq \o((,N) †`Iqv Av‡Q,

AB Z‡ji evB‡ii cÖwZmivsK, (a = 1

wcÖR‡gi Dcv`v‡bi cÖwZmivsK, (g = 1.5

AC Z‡ji evB‡ii cÖwZmivsK, (l = 1.0606

AB Z‡j AvcZb †KvY, i1 = 48.6(
AC Z‡j wbM©gb †KvY, i2 = ? 

wcÖRg †KvY, A = 75(
Avgiv Rvwb, a(g =  eq \f(sini1,sinr1) 
ev,  eq \f((g,(a)  =  eq \f(sin48.6(,sinr1) 
ev,  eq \f(1.5,1)  =  eq \f(0.75,sinr1) 
ev, sinr1 =  eq \f(0.75,1.5) 
( r1 = 30(
Avevi, A = r1 + r2

( r2 = A ( r1 = 75(  ( 30( = 45(
Avevi, g(l =  eq \f(sinr2,sini2) 

ev,  eq \f((l,(g) =  eq \f(sin45(,sini2) 

ev,  eq \f(1.0606,1.5)  =  eq \f(0.707,sini2) 

ev, sini2 =  eq \f(0.707 ( 1.5,1.0606) 

ev, sini2 = 1


ev, i2 = sin(1(1)


( i2 = 90(
AZGe, hw` AC c„ôwU 1.0606 cÖwZmivs‡Ki Zij Øviv Ave„Z K‡i †`qv nq, Z‡e RS iwk¥wU AC c„ô †Nu‡l wbM©Z n‡e| 

eq \o((((,cÖkœ(30) Kuv‡Pi ˆZwi GKwU DËj †j‡Ýi eµZvi h_vµg 20 cm I 18cm †jÝwU‡K evqy‡Z ¯’vcb 25 cm `y‡i ¯’vcb K‡i cÖwZwe¤^ MVb Kiv nj| evqy mv‡c‡¶ cvwb I Kuv‡Pi cÖwZmivsK h_vµ‡g  eq \f(4,3) I  eq \f(3,2) 


[we Gb K‡jR, XvKv]

K.
msKU †KvY Kv‡K e‡j?
1

L.
evqy mv‡c‡¶ Kuv‡Pi cÖwZmivsK  eq \f(3,2) ej‡Z wK eyS? 
2

M.
ewY©Z e¯‘i cÖwZwe¤^ KZ ¸Y weewa©Z n‡e|
3

N.
†jÝwU‡K GKB Ae¯’vq cvwb‡Z ¯’vcb K‡i GKB `~i‡Z¡ e¯‘i Rb¨ weea©b I cÖwZwe‡¤^i cÖK…wZ wKiƒc n‡e|
4

30 bs cÖ‡kœi DËi

eq \o((,K) Av‡jvK iwk¥ Nb gva¨g n‡Z nvjKv gva¨‡g cÖwZmwiZ n‡j Nb gva¨‡gi †h AvcZb †Kv‡Yi Rb¨ cÖwZmiY †Kv‡Yi gvb 90( nq ev cÖwZm„Z  iwk¥ we‡f`Zj †N‡l hvq Nb gva¨‡g †mB AvcZb †KvY‡K msKU †KvY e‡j| 

eq \o((,L) evqy mv‡c‡¶ Kuv‡Pi cÖwZmivsK 3/2 ej‡Z †evSvq Av‡jvK iwk¥ evqy n‡Z Kv‡P cÖwZmi‡Yi †¶‡Î AvcZb †Kv‡Yi mvBb I cÖwZmiY †Kv‡Yi mvB‡bi AbycvZ  eq \f(3,2) |  

eq \o((,M) GLv‡b,
1g c„‡ôi eµZvi e¨vmva©, r1 = 20cm 


2q c„‡ôi eµZvi e¨vmva,© r2 = (18 cm 


†dvKvm `yiZ¡, f = ? 


e¯‘i `yiZ¡, u = 25cm 


Kuv‡Pi cÖwZmiv¼, a(g = 1.5

Avgiv Rvwb,  eq \f(1,u) +  eq \f(1,v) = (a(g –1)  eq \b(\f(1,r1) ( \f(1,r2))  


(  eq \f(1,v) +  eq \f(1,25)  = (1.5–1)  eq \b(\f(1,20) + \f(1,18)) 

(   eq \f(1,v) +  eq \f(1,25)  = 0.0527 


(  eq \f(1,v) = 0.052 ( 0.04 


( v = 78.26

( weea©b,  eq \b\bc\|(\f(v,u))  =   eq \b\bc\|(\f(78.26,25))   

= 3 

( 3 ¸Y weewa©Z n‡e|
eq \o((,N) Avgiv Rvwb,  w(g =   eq \f((g,(w)  


=   eq \f(3/2,4/3)  

 
=   eq \f(9,8)  

	Avgiv Rvwb,

 eq \f(1,u)  +   eq \f(1,v)  = (w(g (1)  eq \b(\f(1,r1) ( \f(1,r2))  

(  eq \f(1,v)  =  eq \b(\f(9,8) ( 1)   eq \b(\f(1,20) + \f(1,18))  (  eq \f(1,25) 
= 0.01319 ( 0.04

= ( 0.026 

( v = (37.305 cm
	 GLv‡b,

r1 = 20 cm

r2 = ( 18 cm

w(g =  eq \f(9,8)  

u = 25 cm

v = ? 


†h‡nZz cÖwZwe‡¤^i `yiZ¡ FYvÍK ZvB cÖwZwe¤^ n‡e Aev¯—e I †mvRv|

( weea©b =  eq \b\bc\|(\f(37.305,25))  


= 1.5  
AZGe, †jÝwU‡K GKB Ae¯’vq cvwb‡Z ¯’vcb K‡i GKB `~i‡Z¡ e¯‘i Rb¨ weea©b c~‡e©i weea©‡bi A‡a©K n‡e Ges cÖwZwe¤^ Aev¯—e I †mvRv n‡e|


Aa¨vqwUi ¸i“Z¡c~Y© Ávb I Abyavebg~jK cÖ‡kœvËi

(wbe©vPwb cix¶vi cÖkœ we‡k­l‡Y cÖvß)

(K bs cÖkœ (Ávbg~jK)

cÖkœ-1. eY©vjx Kv‡K e‡j?

DËi: †Kv‡bv gva¨‡g cÖwZmi‡Yi d‡j †hŠwMK Av‡jvi we”Qyi‡Yi Rb¨ g~j i‡Oi †h cwÆ cvIqv hvq Zv‡K eY©vjx e‡j|

cÖkœ-2. Av‡jvK †K›`ª Kv‡K e‡j?

DËi: †j‡Ýi †h we›`yi g‡a¨ w`‡q Av‡jvKiwk¥ Mgb Ki‡j cÖwZ mi‡Yi ci Av‡jvK iwk¥i w`‡Ki cwieZ©b nq bv Zv‡K Av‡jvK †K›`ª e‡j|

cÖkœ-3. mgZ‡jvËj †jÝ Kv‡K e‡j?

DËi: †h †j‡Ýi GKwU Zj mgZj I AciwU DËj Zv‡K mgZ‡jvËj †jÝ e‡j|

cÖkœ-4. eµZvi e¨vmva© Kv‡K e‡j?

DËi: †j‡Ýi †Kv‡bv c„‡ô †h †Mvj‡Ki Ask †mB †Mvj‡Ki e¨vmva©‡K †j‡Ýi H c„‡ôi eµZvi e¨vmva© e‡j|

cÖkœ-5. GKeY©x Av‡jv Kv‡K e‡j?

DËi: †h Av‡jvK iwk¥i GKwUgvÎ Zi½‰`N©¨ _v‡K Zv‡K GKeY©x Av‡jv e‡j|

cÖkœ-6. b‡fv `~iex¶Y hš¿ Kv‡K e‡j?

DËi: P›`ª, m~h©, MÖn b¶Î cÖf…wZ b‡fvgÊjxq e¯—y ch©‡e¶Y †h `~iex¶Y hš¿ e¨en„Z nq Zv‡K b‡fv `~iex¶Y hš¿ e‡j|

cÖkœ-7. wePz¨wZ †KvY Kx?

DËi: wcÖR‡gi †h cÖwZmviK Zj n‡Z wbM©Z iwk¥ Ges cÖ_g cÖwZmviK Z‡ji AvcZb iwk¥i ga¨eZ©x †KvY‡K wePz¨wZ e‡j|

cÖkœ-8. wcÖR‡gi kxl© Kv‡K e‡j?

DËi: wcÖR‡gi ZjØq †h †iLvq †Q` K‡i Zv‡K wcÖR‡gi kxl© e‡j|

cÖkœ-9. mi“ wcÖRg Kx?

DËi: †h wcÖR‡gi wcÖRg †Kvb 6( A‡c¶v †QvU Zv‡K mi“ wcÖRg e‡j|
(L bs cÖkœ (Abyavebg~jK)
cÖkœ-1. GKwU Pkgvi ¶gZv +4 WvqvcUvi Gi A_© Kx?

DËi: GLv‡b, P = +4 WvqcUvi|

( ( = +  eq \f(1,4)m = +0.25m|

Zv nj ÔPkgvi ¶gZv +4 WvqcUviÕ K_vwUi A_© n‡jv: e¨en„Z †jÝwU DËj Gs Gi †dvKvm `~iZ¡ 0.25m| 
cÖkœ-2. mij AYyex¶Y hš¿ ev weea©K Kv‡Pi g~jbxwZ e¨vL¨v K‡iv|

DËi: Avgiv Rvwb DËj †j‡Ýi †dvKvm `~iZ¡ A‡c¶v Kg `~i‡Z¡ GKwU e¯—y ivL‡j †j‡Ý Zvi GKwU wmav, Aev¯—e I AvKv‡i eo cÖwZwe¤^ e¯—yi GKB cv‡k¦© MwVZ nq Ges e¯—y hZ †j‡Ýi wbK‡U Ae¯’vb K‡i weea©b ZZ †ewk nq ev cÖwZwe¤^ †jÝ n‡Z ZZ `~‡i MwVZ nq| †j‡Ýi Aci cv‡k¦© †PvL ivL‡j e¯—yi cwie‡Z© GB weewa©Z cÖwZwe¤^ †`L‡Z cvIqv hvq| Aek¨ cÖwZwe¤^wU †Pv‡Li ¯úó `k©‡bi wbKU we›`y‡Z MwVZ n‡j Zv‡K webv †K¬‡k me‡P‡q †ewk ¯úó †`Lv m¤¢e nq| GwUB mij AYyex¶Y h‡š¿i wµqv cÖYvjxi g~jbxwZ| 

cÖkœ-3. mij AYyex¶Y h‡š¿ †Kvb †Kvb k‡Z© weea©b ¶gZv e„w× cv‡e?

DËi: mij AYyex¶Y h‡š¿ wbæwjwLZ kZ©mg~‡ni †¶‡Î weea©b ¶gZv e„w× cv‡e(
i.
†j‡Ýi †dvKvm `~iZ¡ ( hZ Kg n‡e Zvi weea©b ¶gZv ZZ e„w× cv‡e|

ii.
¯^vfvweK †PvL A‡c¶v ¶xY `„wóm¤úbœ †Pv‡L cÖwZwe¤^ †QvU Ges `~i `„wóm¤úbœ †Pv‡L cÖwZwe¤^ eo †`Lv‡e|
iii.
ch©‡e¶‡Ki †PvL n‡Z †j‡Ýi `~iZ¡ hZ Kg n‡e weea©b ZZ †ewk n‡e| G Kvi‡Y †PvL h_vm¤¢e †j‡Ýi wbK‡U ivL‡j cÖwZwe¤^ me‡P‡q ¯úó I weewa©Z †`Lv‡e| 
cÖkœ-4. RwUj AYyex¶Y h‡š¿i weea©b ¶gZv †Kvb †Kvb kZ© mg~‡n e„w× cv‡e?

DËi: wbæwjwLZ kZ© mg~‡ni †¶‡Î RwUj AYyex¶Y h‡š¿i weea©b ¶gZv e„w× cv‡e|

i.
u hZ †QvU n‡e A_©vr e¯—y hZ Awfj‡¶¨i wbK‡U Ae¯’vb Ki‡e, cÖwZwe¤^ AvKv‡i ZZ eo †`Lv‡e| wKš—y j¶¨e¯—y‡K me©`v Awfj‡¶¨i †dvKvm `~i‡Z¡i evB‡i ivL‡Z n‡e| myZivs Awfj‡¶¨i †dvKvm `~iZ¡ hZ`~i m¤¢e †QvU n‡Z n‡e|

ii.
v hZ eo n‡e A_©vr Awfj‡¶¨ cÖwZwe¤^ hZ `~‡i MwVZ n‡e, †kl cÖwZwe¤^ AvKv‡i ZZ eo n‡e| G‡Z h‡š¿i ˆ`N©¨ eo n‡Z n‡e| 

iii.
Awf‡b‡Îi †dvKvm `~iZ¡ (e hZ †QvU n‡e, h‡š¿ ZZ eo cÖwZwe¤^ MwVZ n‡e|

iv.
†h †Pv‡Li ¯úó `„wói b~b¨Zg `~iZ¡ D hZ †ewk n‡e, †m †Pv‡L cÖwZwe¤^ ZZ eo †`Lv‡e|

cÖkœ-5. cÖwZdjK `~iex¶Y h‡š¿i myweav Kx?

DËi: cÖwZdjK `~iex¶Y h‡š¿ wbæwjwLZ myweav cwijw¶Z nq(
i.
GB `~iex¶‡Y eY© Î“wU ev †MvjKxq Î“wU _v‡K bv| d‡j D¾¡j I Î“wUgy³ cÖwZwe¤^ cvIqv hvq| 

ii.
eo D‡š§‡li †jÝ ˆZwii †P‡q eo D‡š§‡li `c©Y ˆZwi A‡bK mnR| 
cÖkœ-6. `~iex¶Y h‡š¿i ˆewkó¨ †jL| 

DËi: `~iex¶Y h‡š¿i ˆewkó¨¸‡jv nj(
i.
`~‡ii e¯—y †`Lvi Kv‡R e¨en„Z nq|

ii.
Awf‡b‡Îi mv‡c‡¶ Awfj¶¨ †j‡Ýi †dvKvm `~iZ¡ I D‡š§l eo nq|
iii.
Awfj‡¶¨ j¶¨e¯—yi AvKv‡ii †P‡q †QvU AvKv‡ii cÖwZwe¤^ MwVZ nq Ges H cÖwZwe¤^ Awf‡bÎ Øviv MwVZ nq|
iv.
Awfj‡¶¨ j¶¨e¯—yi cÖwZwe¤^ Zvi †dvKvm Z‡j MwVZ nq|
v.
P‚ovš— cÖwZwe¤^ †Kv‡bv †Kv‡bv `~iex¶Y h‡š¿ j¶¨e¯—yi mv‡c‡¶ wmav I †Kv‡bv †Kv‡bv `~iex¶Y h‡š¿ Dëv nq|
cÖkœ-7. jvj Av‡jv Ges †e¸wb Av‡jvi Rb¨ cÖwZmiv‡¼i gv‡bi †Kv‡bv ZviZg¨ n‡e Kx?

DËi: gva¨‡gi cÖwZmiYv¼ Av‡jvi Zi½ ˆ`‡N©¨i Dci wbf©ikxj| Zi½ ˆ`‡N©¨i gvb †ewk n‡j cÖwZmiv‡¼i gvb K‡g hvq| Avevi Zi½ ˆ`‡N©¨i gvb K‡g †M‡j cÖwZmiv‡¼i gvb †e‡o hvq| ZvB jvj Av‡jvi Zi½ ˆ`N©¨ †ewk nIqvq GB Av‡jvi Rb¨ gva¨‡gi cÖwZmiv¼ Kg n‡e| Ab¨w`‡K †e¸wb Av‡jvi Zi½ ˆ`N©¨ Kg nIqvq †e¸wb Av‡jvi Rb¨ gva¨‡gi cÖwZmiv¼ †ewk n‡e| 

cÖkœ-8. AvKvk bxj †`Lvq †Kb?

DËi: we‡¶c‡Yi cwigvY Zi½ ˆ`‡N©¨i Dci PZy_© Nv‡Zi e¨¯—vbycvwZK| ¶z`ª Zi½ ˆ`‡N©¨i wewKi‡Yi we‡¶cY AwaK nq| m~‡h©i mv`v Av‡jvK hLb evqygÊj AwZµg K‡i ZLb †e¸wb, bxj, Avmgvwb cÖf…wZ ¶z`ª Zi½ ˆ`‡N©¨i eY©¸‡jv evqyi AYy Ges evqy‡Z fvmgvb a~wjKYv KZ…©K AwaK cwigv‡Y we”QywiZ n‡q PZyw`©‡K Qwo‡q c‡o| Avgv‡`i †PvL bxj Av‡jvi cÖwZ AwaK ms‡e`bkxj e‡j AvKvk n‡Z wew¶ß Av‡jv †Pv‡L †cuŠQv‡j bxj e‡Y©i AvwaK¨ nq| ZvB AvKvk bxj †`Lvq| 

cÖkœ-9. m~‡h©v`q I m~h©v‡¯—i mgq w`Mš— †iLvq AvKv‡ki is jvj †`Lvq †Kb?

DËi: m~‡h©v`q I m~h©v‡¯—i mgq m~h© w`Mš— †iLvi KvQvKvwQ Ae¯’vb K‡i Ges GB mgq m~h©v‡jvK‡K me©v‡c¶v AwaK `~iZ¡ AwZµg K‡i c„w_ex‡Z Avm‡Z nq| GZUv `xN© c_ AwZµ‡gi AeKv‡k evqygÊ‡ji AYy I a~wjKYv KZ©„K m~h©v‡jvK cybt cybt we‡¶wcZ nq| jvj eY© Ges jvj e‡Y©i KvQvKvwQ eY© e¨ZxZ Ab¨vb¨ eY©mg~n AwaK| 

cÖkœ-10.  †mvi eY©vjxi µg D‡j­L Ki|

DËi: †mŠi eY©vjx‡Z mvZwU is _v‡K| Zi½ ˆ`‡N©¨i D”P µgvbymv‡i G‡`i wbæ mvRv‡bv n‡jv:

†e¸bx, bwj, Avmgvbx, meyR, nj“`, Kgjv I jvj|

wewfbœ e‡Y©i Zi½ ˆ`‡N©¨i wewfbœZvi Kvi‡Y †mŠi eY©vjxi m„wó nq| wb‡P G‡`i‡K wePz¨wZi D”Pµgvbymv‡i mvRv‡bv n‡jv:

jvj, Kgjv, njy`, Avmgvbx, bxj I †e¸bx| 

cÖkœ-11. mi“ wcÖR‡gi ( = (( ( 1)A mgxKiY n‡Z Kx wm×vš— †bqv hvq?

DËi: D³ mgxKiY n‡Z †`Lv hvq wePz¨wZ †Kvb wcÖRg Dcv`v‡bi cÖwZmiv¼ I wcÖRg †Kv‡Yi Ici wbf©i K‡i wKš—y AvcZb †Kv‡Yi Ici wbf©i K‡i bv|
Aa¨vq-6: R¨vwgwZK Av‡jvKweÁvb
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