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cÖm•M-K_v

wk¶v RvZxq Rxe‡bi m‡e©vZgyLx Dbœq‡bi c~e©kZ©| Avi `ªyZ cwieZ©bkxj we‡k¦i P¨v‡jÄ †gvKv‡ejv K‡i
evsjv‡`k‡K Dbœqb I mg„w×i w`‡K wb‡q hvIqvi Rb¨ cÖ‡qvRb mywkw¶Z Rbkw³| fvlv Av‡›`vjb I gyw³hy‡×i
†PZbvq †`k Movi Rb¨ wk¶v_©xi Aš—wb©wnZ †gav I m¤¢vebvi cwic~Y© weKv‡k mvnvh¨ Kiv gva¨wgK wk¶vi
Ab¨Zg j¶¨| GQvov cÖv_wgK ¯—‡i AwR©Z wk¶vi †gŠwjK Ávb I `¶Zv m¤cÖmvwiZ I mymsnZ Kivi gva¨‡g
D”PZi wk¶vi †hvM¨ K‡i †ZvjvI G ¯—‡ii wk¶vi D‡Ïk¨| ÁvbvR©‡bi GB cÖwµqvi wfZi w`‡q wk¶v_©x‡K
†`‡ki A_©‰bwZK, mvgvwRK, mvs¯‹…wZK I cwi‡ekMZ cUf~wgi †cÖw¶‡Z `¶ I †hvM¨ bvMwiK K‡i †ZvjvI
gva¨wgK wk¶vi Ab¨Zg we‡eP¨ welq|

RvZxq wk¶vbxwZ-2010 Gi j¶¨ I D‡Ïk¨‡K mvg‡b †i‡L cwigvwR©Z n‡q‡Q gva¨wgK ¯—‡ii wk¶vµg|
cwigvwR©Z GB wk¶vµ‡g RvZxq Av`k©, j¶¨, D‡Ïk¨ I mgKvjxb Pvwn`vi cÖwZdjb NUv‡bv n‡q‡Q, †mB mv‡_
wk¶v_©x‡`i eqm, †gav I MÖnY ¶gZv Abyhvqx wkLbdj wba©viY Kiv n‡q‡Q| GQvov wk¶v_©xi ˆbwZK I gvbweK
g~j¨‡eva †_‡K ïiy K‡i BwZnvm I HwZn¨ †PZbv, gnvb gyw³hy‡×i †PZbv, wkí-mvwnZ¨-ms¯‹…wZ‡eva,
†`k‡cÖg‡eva, cÖK…wZ-†PZbv Ges ag©-eY©-†MvÎ I bvix-cyiyl wbwe©‡k‡l mevi cÖwZ mggh©v`v‡eva RvMÖZ Kivi †Póv
Kiv n‡q‡Q| GKwU weÁvbgb¯‹ RvwZ MV‡bi Rb¨ Rxe‡bi cÖwZwU †¶‡Î weÁv‡bi ¯̂Ztù~Z© cÖ‡qvM I wWwRUvj
evsjv‡`‡ki iƒcKí-2021 Gi j¶¨ ev¯—evq‡b wk¶v_©x‡`i m¶g K‡i †Zvjvi †Póv Kiv n‡q‡Q|

bZzb GB wk¶vµ‡gi Av‡jv‡K cÖYxZ n‡q‡Q gva¨wgK ¯—‡ii cÖvq mKj cvV¨cy¯—K| D³ cvV¨cy¯—K cÖYq‡b
wk¶v_©x‡`i mvg_©¨, cÖeYZv I c~e© AwfÁZv‡K ¸iy‡Z¡i m‡½ we‡ePbv Kiv n‡q‡Q| cvV¨cy¯—K¸‡jvi welq
wbe©vPb I Dc¯’vc‡bi †¶‡Î wk¶v_©xi m„Rbkxj cÖwZfvi weKvk mva‡bi w`‡K we‡klfv‡e ¸iyZ¡ †`Iqv n‡q‡Q|
cÖwZwU Aa¨v‡qi ïiy‡Z wkLbdj hy³ K‡i wk¶v_©xi AwR©Ze¨ Áv‡bi Bw½Z cÖ`vb Kiv n‡q‡Q Ges wewPÎ KvR,
m„Rbkxj cÖkœ I Ab¨vb¨ cÖkœ ms‡hvRb K‡i g~j¨vqb‡K m„Rbkxj Kiv n‡q‡Q|

GKwesk kZ‡Ki GB hy‡M Ávb-weÁv‡bi weKv‡k MwY‡Zi f~wgKv AZxe ¸iyZ¡c~Y©| ïay ZvB bq, e¨w³MZ Rxeb
†_‡K ïiy K‡i cvwievwiK I mvgvwRK Rxe‡b MwY‡Zi cÖ‡qvM A‡bK †e‡o‡Q| GB me welq we‡ePbvq †i‡L
wbgœgva¨wgK ch©v‡q bZzb MvwYwZK welq wk¶v_©x Dc‡hvMx I Avb›``vqK K‡i †Zvjvi Rb¨ MwYZ‡K mnR I
my›`ifv‡e Dc¯’vcb Kiv n‡q‡Q Ges †ek wKQy bZzb MvwYwZK welq AšÍfy©³ Kiv n‡q‡Q|

GKwesk kZ‡Ki A½xKvi I cÖZ¨q‡K mvg‡b †i‡L cwigvwR©Z wk¶vµ‡gi Av‡jv‡K cvV¨cy¯ÍKwU iwPZ n‡q‡Q|
Kv‡RB cvV¨cy¯ÍKwUi AviI mg„w×mva‡bi Rb¨ †h †Kv‡bv MVbg~jK I hyw³m½Z civgk© ¸iy‡Z¡i m‡½ we‡ewPZ
n‡e| cvV¨cy¯ÍK cÖYq‡bi wecyj Kg©h‡Ái g‡a¨ AwZ ¯̂í mg‡qi g‡a¨ cy¯ÍKwU iwPZ n‡q‡Q| d‡j wKQy fyjÎywU
†_‡K †h‡Z cv‡i| cieZ©x ms¯‹iY¸‡jv‡Z cvV¨cy¯ÍKwU‡K AviI my›`i, †kvfb I ÎywUgy³ Kivi †Póv Ae¨vnZ
_vK‡e| evbv‡bi †¶‡Î Abym„Z n‡q‡Q evsjv GKv‡Wgx KZ…©K cÖYxZ evbvbixwZ|

cvV¨cy¯ÍKwU iPbv, m¤úv`bv, wPÎv¼b, bgybv cÖkœvw` cÖYqb I cÖKvkbvi Kv‡R hviv AvšÍwiKfv‡e †gav I kªg
w`‡q‡Qb Zuv‡`i ab¨ev` Ávcb KiwQ| cvV¨cy¯ÍKwU wk¶v_©x‡`i Avbw›`Z cvV I cÖZ¨vwkZ `¶Zv AR©b wbwðZ
Ki‡e e‡j Avkv Kwi|

cÖ‡dmi †gvt †gv¯—dv KvgvjDwÏb
†Pqvig¨vb
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cÖ_g Aa¨vq

c¨vUvb©

ˆewPÎ¨gq cÖK…wZ bvbv iKg c¨vUv‡b© ficyi| cÖK…wZi GB ˆewPÎ¨ Avgiv MYbv I msL¨vi mvnv‡h¨ Dcjwä

Kwi| c¨vUvb© Avgv‡`i Rxe‡bi m‡½ Ry‡o Av‡Q bvbv fv‡e| wkïi jvj-bxj eøK Avjv`v Kiv GKwU

c¨vUvb© − jvj¸‡jv Gw`‡K hv‡e, bxj¸‡jv Hw`‡K hv‡e| †m MYbv Ki‡Z †k‡LÑ msL¨v GKwU c¨vUvb©|
Avevi 5-Gi ¸wYZK¸‡jvi †k‡l 0 ev 5 _v‡K, GwUI GKwU c¨vUvb©©| msL¨v c¨vUvb© wPb‡Z cviv Ñ GwU

MvwYwZK mgm¨v mgvav‡b `ÿZv AR©‡bi ¸iyZ¡c~Y© Ask| Avevi Avgv‡`i †cvkv‡K bvbv iKg evnvwi
bKkv, wewfbœ ¯’vcbvi Mv‡q KviyKvh©gq bKkv BZ¨vw`‡Z R¨vwgwZK c¨vUvb© †`L‡Z cvB| G Aa¨v‡q msL¨v

I R¨vwgwZK c¨vUvb© wel‡q Av‡jvPbv Kiv n‡e|

Aa¨vq †k‡l wk¶v_©xiv-

� c¨vUvb© Kx Zv e¨vL¨v Ki‡Z cvi‡e|

� ˆiwLK c¨vUvb© wjL‡Z I eY©bv Ki‡Z cvi‡e|

� wewfbœ ai‡bi R¨vwgwZK c¨vUvb© wjL‡Z I eY©bv Ki‡Z cvi‡e|

� Av‡ivwcZ kZ©vbyhvqx mnR ˆiwLK c¨vUvb© wjL‡Z I eY©bv Ki‡Z cvi‡e|

� ˆiwLK c¨vUvb©‡K Pj‡Ki gva¨‡g exRMwYZxq ivwkgvjvq cÖKvk Ki‡Z cvi‡e|

� ˆiwLK c¨vUv‡b©i wbw`©óZg msL¨v †ei Ki‡Z cvi‡e|

1.1 c¨vUvb©
wb‡Pi wP‡Îi UvBjm&&¸‡jv jÿ Kwi| G¸‡jv GKwU c¨vUv‡b© mvRv‡bv n‡q‡Q| GLv‡b cÖwZwU AvovAvwo
UvBj‡mi cv‡ki UvBjmwU j¤̂vjw¤^fv‡e mvRv‡bv| mvRv‡bvi GB wbqgwU GKwU c¨vUvb©© m„wó K‡i‡Q|
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wØZxq wP‡Î KZ¸‡jv msL¨v wÎfzRvKv‡i mvRv‡bv n‡q‡Q| msL¨v¸‡jv GKwU we‡kl wbqg †g‡b wbe©vPb
Kiv n‡q‡Q| wbqgwU n‡jv: cÖwZ jvB‡bi ïiy‡Z I †k‡l 1 _vK‡e Ges Ab¨ msL¨v¸‡jv Dc‡ii mvwii
`yBwU cvkvcvwk msL¨vi †hvMd‡ji mgvb| †hvMdj mvRv‡bvi GB wbqg Ab¨ GKwU c¨vUvb©© m„wó K‡i‡Q|

Avevi, 1, 4, 7, 10, 13, ............. msL¨v¸‡jv‡Z GKwU c¨vUvb©© we`¨gvb| msL¨v¸‡jv fv‡jvfv‡e jÿ
K‡i †`L‡j GKwU wbqg Luy‡R cvIqv hv‡e| wbqgwU n‡jv, 1 †_‡K ïiy K‡i cÖwZevi 3 †hvM Ki‡Z n‡e|
Ab¨ GKwU D`vniY : 2, 4, 8, 16, 32, ........ cÖwZevi wØ¸Y n‡”Q|

1.2 ¯^vfvweK msL¨vi c¨vUvb©
†gŠwjK msL¨v wbY©q

Avgiv Rvwb †h, 1-Gi †P‡q eo †h me msL¨vi 1 I msL¨vwU Qvov Ab¨ †Kv‡bv ¸YbxqK †bB, †m¸‡jv
†gŠwjK msL¨v| Biv‡Uvw¯’wbm (Eratosthenes) QuvKwbi mvnv‡h¨ mn‡RB †gŠwjK msL¨v wbY©q Kiv hvq |
1 †_‡K 100 ch©šÍ ¯^vfvweK msL¨v¸‡jv GKwU Pv‡U© wjwL| Gevi me‡P‡q †QvU †gŠwjK msL¨v 2 wPwýZ
Kwi Ges Gi ¸wYZK¸‡jv A_©vr cÖ‡Z¨K wØZxq msL¨v †K‡U †`B| Gici µgvš^‡q 3, 5 Ges 7 BZ¨vw`
†gŠwjK msL¨vi ¸wYZK¸‡jv †K‡U w`B| ZvwjKvq †h msL¨v¸‡jv wU‡K iBj †m¸‡jv †gŠwjK msL¨v|

ZvwjKvi wbw`©ó msL¨v wbY©q
D`vniY 1| ZvwjKvi cieZ©x `yBwU msL¨v wbY©q Ki : 3, 10, 17, 24, 31, ...

mgvavb : ZvwjKvi msL¨v¸‡jv 3, 10, 17, 24, 31, ...
cv_©K¨ 7 7 7 7

jÿ Kwi, cÖwZevi cv_©K¨ 7 K‡i evo‡Q| AZGe, cieZ©x `yBwU msL¨v n‡e h_vµ‡g 31 + 7 = 38 I
38+7 = 45|

2 MwYZ

1 2 3 4 5 6 7 8 9 10

11 12 13 14 15 16 17 18 19 20

21 22 23 24 25 26 27 28 29 30

31 32 33 34 35 36 37 38 39 40

41 42 43 44 45 46 47 48 49 50

51 52 53 54 55 56 57 58 59 60

61 62 63 64 65 66 67 68 69 70

71 72 73 74 75 76 77 78 79 80

81 82 83 84 85 86 87 88 89 90

91 92 93 94 95 96 97 98 99 100



D`vniY 2| ZvwjKvi cieZ©x msL¨vwU wbY©q Ki : 1, 4, 9, 16, 25, ...

mgvavb : ZvwjKvi msL¨v¸‡jv 1, 4, 9, 16, 25, ...

cv_©K¨ 3 5 7 9

jÿ Kwi, cÖwZevi cv_©K¨ 2 K‡i evo‡Q| AZGe, cieZ©x msL¨v n‡e 25 + 11 = 36|

D`vniY 3| ZvwjKvi cieZ©x msL¨vwU wbY©q Ki : 1, 5, 6, 11, 28, ...

mgvavb : ZvwjKvi msL¨v¸‡jv 1, 5, 6, 11, 17, 28, ...

†hvMdj 6 11 17 28 45 ......

ZvwjKvi msL¨v¸‡jv GKwU c¨vUv‡b© †jLv n‡q‡Q| cici `yBwU msL¨vi †hvMdj cieZ©x msL¨vwUi mgvb|

msL¨v¸‡jvi cv_©K¨ jÿ K‡i †`L‡Z cvB †h, cÖ_g cv_©K¨ ev‡` evwK cv_©K¨¸‡jv g~j ZvwjKvi mv‡_
wg‡j hvq| Gi A_© GB †h, †Kv‡bv `yBwU µwgK msL¨vi cv_©K¨ c~e©eZ©x msL¨vi mgvb| AZGe, cieZ©x
msL¨v n‡e 17 + 28 = 45|

KvR :
1|: 0, 1, 1, 2, 3, 5, 8, 13, 21, 34, ......... msL¨v¸‡jv‡K wd‡evbvw° msL¨v ejv nq|

msL¨v¸‡jv‡Z †Kv‡bv c¨vUvb©© †`L‡Z cvI Kx ?

jÿ Ki : 2 cvIqv hvq Gi c~e©eZ©x 2wU msL¨v †hvM K‡i (1+1)

3 Ó Ó Ó Ó 2wU Ó Ó Ó (1+2)

21 Ó Ó Ó Ó 2wU Ó Ó Ó (8+13)

cieZ©x `kwU wd‡evbvw° msL¨v †ei Ki|

¯^vfvweK µwgK msL¨vi †hvMdj wbY©q

¯^vfvweK µwgK msL¨vi †hvMdj †ei Kivi GKwU PgrKvi m~Î i‡q‡Q| Avgiv mn‡RB m~ÎwU †ei

Ki‡Z cvwi|

g‡b Kwi, 1 †_‡K 10 ch©šÍ µwgK ¯^vfvweK msL¨v¸‡jvi †hvMdj K|

K = 1 + 2 + 3 + 4 + 5 + 6 + 7 + 8 + 9 + 10

jÿ Kwi, cÖ_g I †kl c‡`i †hvMdj 1 + 10 = 11, wØZxq I †kl c‡`i Av‡Mi c‡`i †hvMdjI 2 +

9 = 11 BZ¨vw`| GKB †hvMd‡ji c¨vUvb© AbymiY K‡i 5 †Rvov msL¨v cvIqv †Mj | myZivs †hvMdj

11 × 5 = 55| G †_‡K ¯^vfvweK µwgK msL¨vi †hvMdj †ei Kivi GKwU †KŠkj cvIqv †Mj|
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†KŠkjwU n‡jv :

cÖ`Ë †hvMd‡ji mv‡_ msL¨v¸‡jv wecixZ µ‡g wj‡L †hvM K‡i cvB

K = 1 + 2 + 3 + 4 + 5 + 6 + 7 + 8 + 9 + 10

K = 10 + 9 + 8 + 7 + 6 + 5 + 4 + 3 + 2 + 1

2K = (1+10) + (2+9) + ... .. + (9+2) + (10+1)

2K = (1+10) × 5 = 55

(cÖ_g msL¨v + †kl msL¨v ) × c` msL¨v
K =

2

cÖ_g `kwU we‡Rvo msL¨vi †hvMdj wbY©q
cÖ_g `kwU we‡Rvo msL¨vi †hvMdj KZ ? K¨vjKz‡jU‡ii mvnv‡h¨ mn‡RB †hvMdj cvB, 100|
1 + 3 + 5 + 7 + 9 + 11 + 13 + 15 + 17 + 19 = 100

Gfv‡e cÖ_g cÂvkwU we‡Rvo msL¨vi †hvMdj †ei Ki‡Z mnR n‡e bv| eis G ai‡bi †hvMdj

wbY©‡qi Rb¨ Kvh©Ki MvwYwZK m~Î ˆZwi Kwi| 1 †_‡K 19 ch©šÍ we‡Rvo msL¨v¸‡jv j¶ Ki‡j †`Lv

hvq, 1 + 19 = 20, 3 + 17 = 20, 5 + 15 = 20 BZ¨vw` | GiKg 5 †Rvov msL¨v cvIqv hvq

hv‡`i †hvMdj 20| myZivs, msL¨v ¸‡jvi †hvMdj 5 × 20 = 100|

Avgiv j¶ Kwi, 1 + 3 = 4, GKwU c~Y©eM© msL¨v

1 + 3 + 5 = 9, GKwU c~Y©eM© msL¨v

1 + 3 + 5 + 7 = 16, GKwU c~Y©eM© msL¨v, BZ¨vw`|

cÖwZevi †hvMdj GKwU c~Y©eM© msL¨v cvw”Q| welqwU R¨vwgwZK c¨vUvb© wn‡m‡e mn‡RB e¨vL¨v Kiv hvq|
ÿy`ªvK…wZi e‡M©i mvnv‡h¨ GB †hvMd‡ji c¨vUvb©© jÿ Kwi|

4 MwYZ

1 3 4 5 9 7 16



†`Lv hv‡”Q †h, 3wU we‡Rvo msL¨v †hv‡Mi †ejvq cÖ‡Z¨‡Ki cv‡k 3wU †QvU eM© emv‡bv n‡q‡Q| myZivs,
10wU µwgK we‡Rvo msL¨v †hvM Ki‡j wP‡Îi cÖwZ cv‡k 10wU †QvU eM© _vK‡e| A_©vr, 10 X 10 ev
100wU e‡M©i cÖ‡qvRb n‡e| mvaviYfv‡e ejv hvq †h, ÕKÕ msL¨K µwgK ¯̂vfvweK we‡Rvo msL¨vi
†hvMdj (K)2 |

KvR
1| †hvMdj †ei Ki: 1 + 4 + 7 + 10 + 13 + 16 + 19 + 22 + 25 + 28 + 31

1.3 msL¨v‡K `yBwU e‡M©i mgwó iƒ‡c cÖKvk
wKQz msL¨v i‡q‡Q †h¸‡jv‡K `yBwU e‡M©i mgwóiƒ‡c cÖKvk Kiv hvq| †hgb,

2 = 12 + 12

5 = 12 + 22

8 = 22 + 22

10 = 12 + 32

13 = 22 + 32 BZ¨vw`|

G msL¨v¸‡jvi e‡M©i †hvMdj mn‡RB †ei Kiv hvq| 1 †_‡K 100-Gi g‡a¨ 34 wU msL¨v‡K `yBwU

e‡M©i †hvMdj wn‡m‡e cÖKvk Kiv hvq|

Avevi wKQz ¯^vfvweK msL¨v‡K `yB ev AwaK Dcv‡q `yBwU e‡M©i mgwóiƒ‡c cÖKvk Kiv hvq| †hgb,

50 = 12 + 72 = 52 + 52

65 = 12 + 82 = 42 + 72

KvR

1| 130, 170, 185 †K `yBfv‡e `yBwU e‡M©i mgwóiƒ‡c cÖKvk Ki|

2| 325 msL¨vwU wZbwU wfbœ Dcv‡q `yBwU e‡M©i mgwóiƒ‡c cÖKvk Ki|

†Kv‡bv ¯^vfvweK msL¨v‡K wZbwU wewfbœ Dcv‡q `yBwU e‡M©i mgwóiƒ‡c cÖKvk Kiv hvq wK ?

MwYZ 5



1.4 g¨vwRK eM© wbg©vY

(K) 3 µ‡gi g¨vwRK eM©

GKwU eM©‡¶Î‡K ˆ`N©¨ I cÖ¯’ eivei wZb fv‡M fvM K‡i bqwU †QvU eM©‡¶Î Kiv n‡jv| cÖwZwU ¶z`ª

eM©‡¶‡Î 1 †_‡K 9 ch©šÍ µwgK ¯^vfvweK msL¨v¸‡jv Ggb fv‡e mvRv‡Z n‡e hv‡Z cvkvcvwk, Dci-

wbP, †KvbvKzwb †hvM Ki‡j †hvMdj GKB nq| G †¶‡Î 3 µ‡gi g¨vwRK msL¨v n‡e 15| msL¨v¸‡jv

mvRv‡bvi wewfbœ †KŠk‡ji GKwU †KŠkj n‡jv †K‡›`ªi †QvU eM©‡¶‡Î 5 msL¨v ewm‡q K‡Y©i eivei

eM©‡¶‡Î †Rvo msL¨v¸‡jv wjL‡Z n‡e †hb KY© `yBwU eivei †hvMdj 15 nq| K‡Y©i msL¨v¸‡jv ev`

w`‡q evwK we‡Rvo msL¨v¸‡jv Ggbfv‡e wbe©vPb Ki‡Z n‡e †hb cvkvcvwk, Dci-wbP †hvMdj 15 cvIqv

hvq| cvkvcvwk, Dci-wbP, †KvbvKzwb †hvM K‡i †`Lv hvq 15 n‡”Q|

(L) 4 µ‡gi g¨vwRK eM©
GKwU eM©‡¶Î‡K ˆ`N©¨ I cÖ¯’ eivei Pvi fv‡M fvM K‡i †lvjwU †QvU eM©‡¶Î Kiv n‡jv| cÖwZwU ¶z`ª
eM©‡¶‡Î 1 †_‡K 16 ch©šÍ µwgK ¯̂vfvweK msL¨v¸‡jv Ggb fv‡e mvRv‡Z n‡e hv‡Z cvkvcvwk, Dci-
wbP, †KvbvKzwb †hvM Ki‡j †hvMdj GKB nq| G †¶‡Î †hvMdj n‡e 34 Ges 34 n‡jv 4 µ‡gi
g¨vwRK msL¨v| msL¨v¸‡jv mvRv‡bvi wewfbœ †KŠkj i‡q‡Q| GKwU †KŠkj n‡jv msL¨v¸‡jv †h‡Kv‡bv
†KvY †_‡K Avi¤¢ K‡i µgvš^‡q cvkvcvwk, Dci-wbP wjL‡Z n‡e| K‡Y©i msL¨v¸‡jv ev` w`‡q evwK
msL¨v¸‡jv wbe©vPb Ki‡Z n‡e| Gevi K‡Y©i msL¨v¸‡jv wecixZ †KvY †_‡K wjwL| cvkvcvwk, Dci-wbP,
†KvbvKzwb †hvM K‡i †`Lv hvq, †hvMdj 34 n‡”Q|
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KvR :
1| wfbœ †KŠk‡j 4 µ‡gi g¨vwRK eM© ˆZwi Ki|
2| `jMZfv‡e 5 µ‡gi g¨vwRK eM© wbg©v‡Yi †Póv Ki|

1.5 msL¨v wb‡q †Ljv

1| `yB A‡¼i †h †Kv‡bv msL¨v bvI| msL¨vi A¼ `yBwU ¯’vb e`j K‡i bZzb msL¨vwUi mv‡_ Av‡Mi
msL¨vwU †hvM Ki| †hvMdj †K 11 Øviv fvM Ki| fvM‡kl n‡e k~b¨|

2| `yB A‡¼i †h †Kv‡bv msL¨vi A¼ `yBwU ¯’vb cwieZ©b Ki| eo msL¨vwU †_‡K †QvU msL¨vwU

we‡qvM K‡i 9 Øviv fvM `vI| fvM‡kl n‡e k~b¨|

3| wZb A‡¼i †h †Kv‡bv msL¨v bvI| msL¨vi A¼¸‡jv‡K wecixZ µ‡g wjL| Gevi eo msL¨vwU

†_‡K †QvU msL¨vwU we‡qvM Ki| we‡qvMdj 99 Øviv fvM Ki| fvM‡kl 0 †Kb e¨vL¨v Ki|

1.6 R¨vwgwZK c¨vUvb©
wP‡Îi eY©¸‡jv mgvb ˆ`‡N©¨ †iLvs‡ki Øviv ˆZwi Kiv nq| G iKg K‡qKwU A‡¼i wPÎ jÿ Kwi :

wPÎ¸‡jv ˆZwi Ki‡Z KZ¸‡jv †iLvsk cÖ‡qvRb Zvi c¨vUvb© jÿ Kwi| ÕKÕ msL¨K A¼ ˆZwii Rb¨

†iLvs‡ki msL¨v cÖwZ c¨vUv‡b©i †k‡l exRMwYZxq ivwki mvnv‡h¨ †`Lv‡bv n‡q‡Q|
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4 7 10 13 3K+1

6 11 16 21 5K+1
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exRMwYZxq ivwki mvnv‡h¨ msL¨v c¨vUv‡b©i mviwYwU c~iY Kwi :

Abykxjbx 1
1| cÖwZwU ZvwjKvi cieZ©x PviwU msL¨v wbY©q Ki :

(K) 1, 3, 5, 7, 9, ... (L) 4, 8, 12, 16, 20, ...

(M) 5, 10, 15, 20, 25, ... (N) 7, 14, 21, 28, 35, ...

(O) 8, 16, 24, 32, 40, ... (P) 6, 12, 18, 24, 30, ...

2| cÖwZwU ZvwjKvi cvkvcvwk `yBwU c‡`i cv_©K¨ †ei Ki Ges cieZ©x `yBwU msL¨v wbY©q Ki :

(K) 7, 12, 17, 22, 27, ... (L) 6, 17, 28, 39, 50, ...

(M) 24, 20, 16, 12, 8, ... (N) 11, 8, 5, 2, Ñ 1, ...

(O) Ñ 5, Ñ8, Ñ11, Ñ14, ... (P) 14, 9, 4, Ñ1, Ñ6, ...

3| ZvwjKvi cieZ©x `yBwU msL¨v wbY©q Ki :

(K) 2, 2, 4, 8, 14, 22 ... (L) 0, 3, 8, 15, 24, ...

(M) 1, 4, 10, 22, 46, ... (N) 4, Ñ1, Ñ11, Ñ26, Ñ 46, ...

4| wb‡Pi msL¨v c¨vUvb©¸‡jvi g‡a¨ †Kv‡bv wgj i‡q‡Q wK ? cÖwZwU ZvwjKvi cieZ©x msL¨vwU wbY©q Ki|

(K) 1, 1, 2, 3, 5, 8, 13 ... (L) 4, 4, 5, 6, 8, 11, ...

(M) Ñ1, Ñ1, 0, 1, 3, 6, 11, ...

5| †Kv‡bv GK Kw¤úDUvi †cÖvMÖvg †_‡K wb‡Pi msL¨v¸‡jv cvIqv †Mj:

1 2 4 8 11 16 22

8 MwYZ

c`µwgK

bs

ivwk

1g 2q 3q 4_© 5g 10g 100Zg

1 2K+1 3 5 7 9 11 21 201

2 3K+1 4 7 10 13 16 31 301

3 K2Ñ1 0 3 8 15 24 99 9999

4 4K+3 7 11 15 19 23 43 403



G msL¨v¸‡jvi GKwU msL¨v cwieZ©b Kiv n‡j msL¨v¸‡jv GKwU c¨vUvb© ˆZwi K‡i| msL¨vwU wPwýZ
K‡i Dchy³ msL¨v emvI|

6| exRMwYZxq ivwki mvnv‡h¨ msL¨v c¨vUv‡b©i mviwYwU c~iY Ki :

7| wb‡Pi R¨vwgwZK wPÎ¸‡jv KvwV w`‡q ˆZwi Kiv n‡q‡Q|

(K) KvwVi msL¨vi ZvwjKv Ki|

(L) ZvwjKvi cieZ©x msL¨vwU Kxfv‡e †ei Ki‡e Zv e¨vL¨v Ki|

(M) KvwV w`‡q cieZ©x wPÎwU ˆZwi Ki Ges †Zvgvi DËi hvPvB Ki|

8| †`kjvB‡qi KvwV w`‡q wb‡Pi wÎfzR¸‡jvi c¨vUvb© ˆZwi Kiv n‡q‡Q|

1 2 3

(K) PZz_© c¨vUv‡b© †`kjvB‡qi KvwVi msL¨v †ei Ki|

(L) ZvwjKvi cieZ©x msL¨vwU Kxfv‡e †ei Ki‡e Zv e¨vL¨v Ki|

(M) kZZg c¨vUvb© ˆZwi‡Z KZ¸‡jv †`kjvB‡qi KvwVi cÖ‡qvRb ?

MwYZ 9

c`µwgK

bs

ivwk

1g 2q 3q 4_© 5g 10g 100Zg

1 2KÑ1 1 3 5 7 9 19

2 3K+2 5 8 11 14

3 4K+1 5

4 K2+1 2 5 10001



wØZxq Aa¨vq

gybvdv
ˆ`bw›`b Rxe‡b mevB †ePv‡Kbv I †jb‡`‡bi mv‡_ RwoZ| †KD wkí cÖwZôv‡b A_© wewb‡qvM K‡i
cY¨ Drcv`b K‡ib I Drcvw`Z cY¨ evRv‡i cvBKvi‡`i wbKU weµq K‡ib| Avevi cvBKviMY
Zv‡`i µqK…Z cY¨ evRv‡i LyPiv e¨emvqx‡`i wbKU weµq K‡ib| cwi‡k‡l LyPiv e¨emvqxMY
Zv‡`i µqK…Z cY¨ mvaviY †µZv‡`i wbKU weµq K‡ib| cÖ‡Z¨K ¯Í‡i mevB gybvdv ev jvf Ki‡Z
Pvb| Z‡e wewfbœ Kvi‡Y †jvKmvb ev ¶wZI n‡Z cv‡i| †hgb, †kqvievRv‡i jvf †hgb Av‡Q,
†Zgb `icZ‡bi Kvi‡Y ¶wZI Av‡Q| Avevi Avgiv wbivcËvi ¯^v‡_© UvKv e¨vs‡K AvgvbZ ivwL|
e¨vsK †mB UvKv wewfbœ Lv‡Z wewb‡qvM K‡i jvf ev gybvdv cvq Ges e¨vsKI AvgvbZKvix‡`i
gybvdv †`q| ZvB mK‡jiB wewb‡qvM I gybvdv m¤ú‡K© aviYv _vKv `iKvi| G Aa¨v‡q jvf-¶wZ
Ges we‡klfv‡e gybvdv m¤ú‡K© Av‡jvPbv Kiv n‡q‡Q|

Aa¨vq †k‡l wk¶v_©xiv −

� gybvdv Kx Zv ej‡Z cvi‡e|

� mij gybvdvi nvi e¨vL¨v Ki‡Z cvi‡e Ges G msµvšÍ mgm¨v mgvavb Ki‡Z cvi‡e|

� Pµe„w× gybvdvi nvi e¨vL¨v Ki‡Z cvi‡e Ges G msµvšÍ mgm¨v mgvavb Ki‡Z cvi‡e|

� e¨vs‡Ki wnmve weeiYx eyS‡Z I e¨vL¨v Ki‡Z cvi‡e|

2.1 jvf-¶wZ

GKRb e¨emvqx †`vKvb fvov, cwienb LiP I Ab¨vb¨ Avbylw½K LiP c‡Y¨i µqg~‡j¨i mv‡_ †hvM

K‡i cÖK…Z LiP wba©viY K‡ib| GB cÖK…Z LiP‡K wewb‡qvM e‡j| GB wewb‡qvM‡KB jvf ev ¶wZ

wbY©‡qi Rb¨ µqg~j¨ wn‡m‡e aiv nq| Avi †h g~‡j¨ H cY¨ weµq Kiv nq Zv weµqg~j¨| µqg~‡j¨i

†P‡q weµqg~j¨ †ewk n‡j jvf ev gybvdv nq| Avi µqg~‡j¨i †P‡q weµqg~j¨ Kg n‡j †jvKmvb ev

¶wZ nq| Avevi µqg~j¨ I weµqg~j¨ mgvb n‡j jvf ev ¶wZ †Kv‡bvwUB nq bv| jvf ev ¶wZ

µqg~‡j¨i Ici wnmve Kiv nq|

Avgiv wjL‡Z cvwi, jvf = weµqg~j¨ − µqg~j¨

¶wZ = µqg~j¨ − weµqg~j¨

Dc‡ii m¤úK© †_‡K µqg~j¨ ev weµqg~j¨ wbY©q Kiv hvq|

Zzjbvi Rb¨ jvf ev ¶wZ‡K kZKiv wn‡m‡eI cÖKvk Kiv nq|



D`vniY 1| GKRb †`vKvb`vi cÖwZ nvwj wWg 25 UvKv `‡i µq K‡i cÖwZ 2 nvwj 56 UvKv `‡i weµq

Ki‡j Zuvi kZKiv KZ jvf n‡e ?

mgvavb : 1 nvwj wW‡gi µqg~j¨ 25UvKv

∴ 2 nvwj Ó Ó Ó 25 × 2 UvKv ev 50 UvKv|

†h‡nZz wW‡gi µqg~j¨ †_‡K weµqg~j¨ †ewk, myZivs jvf n‡e|

myZivs, jvf = (56 − 50) UvKv ev 6 UvKv|

50 UvKvq jvf 6 UvKv

∴ 1 Ó Ó UvKv

∴ 100 Ó Ó Ó

= 12 UvKv|

∴ jvf 12%

D`vniY 2| GKwU QvMj 8% ¶wZ‡Z weµq Kiv n‡jv| QvMjwU AviI 800 UvKv †ewk g~‡j¨ weµq

Ki‡j 8% jvf n‡Zv| QvMjwUi µqg~j¨ KZ ?

mgvavb : QvMjwUi µqg~j¨ 100 UvKv n‡j, 8% ¶wZ‡Z weµqg~j¨ (100 − 8) UvKv ev 92 UvKv|

Avevi, 8% jv‡f weµqg~j¨ (100 + 8) UvKv ev 108 UvKv|

∴ weµqg~j¨ †ewk nq (108 − 92) UvKv ev 16 UvKv|

weµqg~j¨ 16 UvKv †ewk n‡j µqg~j¨ 100 UvKv

Ó 1 Ó Ó Ó Ó

Ó 800 Ó Ó Ó

= 5000 UvKv

∴ QvMjwUi µqg~j¨ 5000 UvKv|
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2.2 gybvdv
dwi`v †eMg Zuvi wKQz Rgv‡bv UvKv evwo‡Z ivLv wbivc` bq †f‡e e¨vs‡K ivLvi wm×všÍ wb‡jb| wZwb
10,000 UvKv e¨vs‡K AvgvbZ ivL‡jb| GK eQi ci e¨vs‡Ki wnmve wb‡Z wM‡q †`L‡jb, Zuvi Rgv
UvKvi cwigvY 700 UvKv e„w× †c‡q 10,700 UvKv n‡q‡Q| GK eQi ci dwi`v †eM‡gi UvKv Kxfv‡e
700 UvKv e„w× †cj ?

e¨vs‡K UvKv Rgv ivL‡j e¨vsK †mB UvKv e¨emv, M„nwbg©vY BZ¨vw` wewfbœ Lv‡Z FY w`‡q †mLvb †_‡K
gybvdv K‡i| e¨vsK †mLvb †_‡K AvgvbZKvix‡K wKQz UvKv †`q| G UvKvB n‡”Q AvgvbZKvixi cÖvß
gybvdv ev jf¨vsk| Avi †h UvKv cÖ_‡g e¨vs‡K Rgv ivLv n‡qwQj Zv Zvi g~jab ev Avmj| Kv‡iv Kv‡Q
UvKv Rgv ivLv ev FY †`Iqv Ges Kv‡iv KvQ †_‡K UvKv avi ev FY wn‡m‡e †bIqv GKwU cÖwµqvi
gva¨‡g m¤úbœ nq| GB cÖwµqv g~jab, gybvdvi nvi, mgq I gybvdvi mv‡_ m¤úwK©Z|

j¶ Kwi :
gybvdvi nvi : 100 UvKvi 1 eQ‡ii gybvdv‡K gybvdvi nvi ev kZKiv evwl©K gybvdv ejv nq|

mgqKvj : †h mg‡qi Rb¨ gybvdv wnmve Kiv nq Zv G mgqKvj|

mij gybvdv : cÖwZ eQi ïay cÖviw¤¢K g~ja‡bi Ici †h gybvdv wnmve Kiv nq, Zv‡K mij gybvdv
(Simple Profit) e‡j| ïay gybvdv ej‡Z mij gybvdv †evSvq|

G Aa¨v‡q Avgiv wb‡Pi exRMwYZxq cÖZxK¸‡jv e¨envi Kie|

g~jab ev Avmj = p ( principal) gybvdv-Avmj

gybvdvi nvi = r (rate of interest) = Avmj + gybvdv

mgq = n (time) A_©vr, A = P + I

gybvdv = I ( profit) GLv‡b †_‡K cvB,

me„w× g~jab ev gybvdv-Avmj = A ( Total amount) P = A − I

I = A − P

12 MwYZ

KvR : wb‡Pi Lvwj Ni c~iY Ki :
µqg~j¨ (UvKv) weµqg~j¨ (UvKv) jvf/¶wZ kZKiv jvf/¶wZ

600 660 jvf 60 UvKv jvf 10%
600 552 ¶wZ 48 UvKv ¶wZ 8 %

583 jvf 33 UvKv
856 ¶wZ 107 UvKv

jvf 64 UvKv jvf 8%



2.3 gybvdv msµvšÍ mgm¨v
Avmj, gybvdvi nvi, mgq I gybvdv GB PviwU Dcv‡Ëi †h‡Kv‡bv wZbwU Rvbv _vK‡j evwK DcvËwU †ei

Kiv hvq| wb‡P G m¤ú‡K© Av‡jvPbv Kiv n‡jv :

(K) gybvdv wbY©q :

D`vniY 3| iwgR mv‡ne e¨vs‡K 5000 UvKv Rgv ivL‡jb Ges wVK Ki‡jb †h, AvMvgx 6 eQi wZwb
e¨vsK †_‡K UvKv DVv‡eb bv| e¨vs‡Ki evwl©K gybvdv 10% n‡j, 6 eQi ci wZwb gybvdv KZ cv‡eb ?
gybvdv-Avmj KZ n‡e ?

D`vniY 3-Gi weKí mgvavb :
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mgvavb : 100 UvKvi 1 eQ‡ii gybvdv 10 UvKv

1 Ó 1 Ó Ó
100
10

Ó

5000 Ó 1 Ó Ó
100
500010×

Ó

5000 Ó 6 Ó Ó
100

650500010 ××
Ó

= 3000 UvKv
∴ vdvbyg+jmvA=jmvA-vdvbyg

= (5000 + 3000) UvKv
= 8000 UvKv|

∴ gybvdv 3000 UvKv Ges gybvdv-Avmj 8000 UvKv|

j¶ Kwi : 5000 UvKvi 6 eQ‡ii gybvdv ×× 6
100
10

5000 UvKv

m~Î : gybvdv = Avmj × gybvdvi nvi × mgq, prnI =

,vdvbyg+jmvA=jmvA-vdvbyg )1( rnpprnpIpA +=+=+=

Avgiv Rvwb, ,prnI = jmvA=vdvbyg,rv©_A × gybvdvi nvi × mgq

∴ =vdvbyg ×× 6
100
10

5000 UvKv

= 3000 UvKv|
∴ gybvdv-Avmj = Avmj + gybvdv

= (5000+3000) UvKv ev 8000 UvKv|
∴ gybvdv 3000 UvKv Ges gybvdv-Avmj 8000 UvKv|



(L) Avmj ev g~jab wbY©q :

D`vniY 4| kZKiv evwl©K 8 UvKv gybvdvq KZ UvKvq 6 eQ‡ii gybvdv 2550 UvKv n‡e ?

(M) gybvdvi nvi wbY©q :

D`vniY 5| kZKiv evwl©K KZ gybvdvq 3000 UvKvi 5 eQ‡ii gybvdv 1500 UvKv n‡e ?

14 MwYZ

2
1

mgvavb : gybvdvi nvi %
2
1

8 ev %
2
17

Avgiv Rvwb, rnI =

ev,
rn
I

p =

=jmvA,rv©_A
mgqnvigybvdvi

gybvdv

×

∴ Avmj =
6

1002
17
2550

×
×

UvKv

=

13
6117

10012255015050

×
××

UvKv

= (50 × 100) UvKv

= 5000 UvKv|

mgvavb : Avgiv Rvwb, prnI =

ev,
pn

I
r =

A_©vr, gybvdvi nvi =
mgqAvmj

gybvdv

×

=
53000

1500
×

UvKv

= 10%
10

100%1

10

1
530002

15001
=

×
==

×

= 10%
∴ gybvdv 10%



D`vniY 6| †Kv‡bv Avmj 3 eQ‡i gybvdv-Avm‡j 5500 UvKv nq| gybvdv, Avm‡ji Ask n‡j,
Avmj I gybvdvi nvi KZ ?

D`vniY 7| evwl©K 12% gybvdvq KZ eQ‡i 10000 UvKvi gybvdv 4800 UvKv n‡e ?
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3
8

mgvavb : Avgiv Rvwb, Avmj + gybvdv = gybvdvÑAvmj

ev, Avmj + Avm‡ji
8

3
= 5500

ev,
8

3
1 Avmj = 5500

ev,
8

11
Avmj = 5500

ev, Avmj =
111

85500500
UvKv

= 4000 UvKv|
gybvdv = gybvdv-Avmj Avmj

=
=

=

(5500 4000) UvKv, ev 1500 UvKv
Avevi, Avgiv Rvwb, prnI

ev,
pn

I
r

A_©vr, gybvdvi nvi =
mgqAvmj

gybvdv

=
34000

1500

= %
2
1

12ev%
2
25

ev%
132404000

1
100150050025

Avmj 4000 UvKv I evwl©K gybvdv %
2
1

12

×

−

×

×

×
×

×

×

−

+

∴

∴

mgvavb : Avgiv Rvwb, prnI =

ev,
pr
I

n =



Abykxjbx 2.1

1| GKwU cY¨`ªe¨ weµq K‡i cvBKvwi we‡µZvi 20% Ges LyPiv we‡µZvi 20% jvf nq| hw`
`ªe¨wUi LyPiv weµqg~j¨ 576 UvKv nq, Z‡e cvBKvwi we‡µZvi µqg~j¨ KZ ?

2| GKRb †`vKvb`vi wKQz Wvj 2375.00 UvKvq weµq Kivq Zvi 5% ÿwZ n‡jv| H Wvj KZ
UvKvq weµq Ki‡j Zvi 6% jvf n‡Zv ?

3| 30 UvKvq 10wU `‡i I 15wU `‡i mgvb msL¨K Kjv µq K‡i me¸‡jv Kjv 30 UvKvq 12wU
`‡i weµq Ki‡j kZKiv KZ jvf ev ÿwZ n‡e ?

4| evwl©K kZKiv gybvdvi nvi 10.50 UvKv n‡j, 2000 UvKvi 5 eQ‡ii gybvdv KZ n‡e ?

5| evwl©K gybvdv kZKiv 10 UvKv †_‡K K‡g 8 UvKv n‡j, 3000 UvKvi 3 eQ‡ii gybvdv KZ Kg
n‡e ?

6| evwl©K kZKiv gybvdv KZ n‡j, 13000 UvKv 5 eQ‡i gybvdv-Avm‡j 18850 UvKv n‡e ?

7| evwl©K kZKiv KZ gybvdvq †Kv‡bv Avmj 8 eQ‡i gybvdv-Avm‡j wØ¸Y n‡e ?

8| 6500 UvKv †h nvi gybvdvq 4 eQ‡i gybvdv-Avm‡j 8840 UvKv nq, H GKB nvi gybvdvq KZ
UvKv 4 eQ‡i gybvdv-Avm‡j 10200 UvKv n‡e ?

16 MwYZ

†hLv‡b gybvdv I = 4800 UvKv, g~jab p = 10000 UvKv,

gybvdvi nvi r = 12%, mgq n = ?

∴ mgq =
nvigybvdviAvmj

gybvdv

×

=

100

12
10000

4800

×
eQi

ev, mgq =
112

1
10010000

11004800484

×
×

eQi

= 4 eQi
∴ mgq 4 eQi



9| wiqvR mv‡ne wKQz UvKv e¨vs‡K Rgv †i‡L 4 eQi ci 4760 UvKv gybvdv cvb| e¨vs‡Ki evwl©K
gybvdvi nvi 8.50 UvKv n‡j, wZwb e¨vs‡K KZ UvKv Rgv †i‡LwQ‡jb ?

10| kZKiv evwl©K †h nv‡i †Kv‡bv g~jab 6 eQ‡i gybvdv-g~ja‡b wØ¸Y nq, †mB nv‡i KZ UvKv 4
eQ‡i gybvdv-g~ja‡b 2050 UvKv n‡e ?

11| evwl©K kZKiv 6 UvKv gybvdvq 500 UvKvi 4 eQ‡ii gybvdv hZ nq, evwl©K kZKiv 5 UvKv
gybvdvq KZ UvKvi 2 eQi 6 gv‡mi gybvdv ZZ n‡e ?

12| evwl©K gybvdv 8% †_‡K †e‡o 10% nIqvq wZkv gvigvi Avq 4 eQ‡i 128 UvKv †e‡o †Mj|
Zuvi g~jab KZ wQj ?

13| †Kv‡bv Avmj 3 eQ‡i gybvdv-Avm‡j 1578 UvKv Ges 5 eQ‡i gybvdv-Avm‡j 1830 UvKv nq|
Avmj I gybvdvi nvi wbY©q Ki|

14| evwl©K 10% gybvdvq 3000 UvKv Ges 8% gybvdvq 2000 UvKv wewb‡qvM Ki‡j †gvU g~ja‡bi
Ici M‡o kZKiv KZ UvKv nv‡i gybvdv cvIqv hv‡e ?

15| iwWªK †Mv‡gR 3 eQ‡ii Rb¨ 10000 UvKv Ges 4 eQ‡ii Rb¨ 15000 UvKv e¨vsK †_‡K FY
wb‡q e¨vsK‡K †gvU 9900 UvKv gybvdv †`b| Dfq‡ÿ‡Î gybvdvi nvi mgvb n‡j, gybvdvi nvi
wbY©q Ki|

16| GKB nvi gybvdvq †Kv‡bv Avmj 6 eQ‡i gybvdv-Avm‡j wØ¸Y n‡j, KZ eQ‡i Zv gybvdv-Avm‡j
wZb¸Y n‡e ?

17| †Kv‡bv wbw`©ó mg‡qi gybvdv-Avmj 5600 UvKv Ges gybvdv, Avm‡ji Ask| gybvdv evwl©K
kZKiv 8 UvKv n‡j, mgq wbY©q Ki|

18| Rvwgj mv‡ne †cbk‡bi UvKv †c‡q 10 jvL UvKvi wZb gvm AšÍi gybvdv wfwËK wZb eQi †gqvw`
†cbkb mÂqcÎ wKb‡jb| evwl©K gybvdv 12% n‡j, wZwb 1g wKw¯Í‡Z, A_©vr cÖ_g wZb gvm ci
KZ gybvdv cv‡eb ?

2.4 Pµe„w× gybvdv : (Compound Profit)
Pµe„w× gybvdvi †¶‡Î cÖ‡Z¨K eQ‡ii †k‡l g~ja‡bi mv‡_ gybvdv †hvM n‡q bZzb g~jab nq| hw`
†Kv‡bv AvgvbZKvix e¨vs‡K 1000 UvKv Rgv iv‡Lb Ges e¨vsK Zuv‡K evwl©K 12% gybvdv †`q, Z‡e
AvgvbZKvix eQiv‡šÍ 1000 UvKvi Ici gybvdv cv‡eb|

1000 UvKvi 12% ev 1000 × UvKv

= 120 UvKv|
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ZLb, 2q eQ‡ii Rb¨ Zvi g~jab n‡e (1000 + 120) UvKv, ev 1120 UvKv, hv Zuvi Pµe„w× g~jab|
2q eQiv‡šÍ 1120 UvKvi Ici 12% gybvdv †`Iqv n‡e|

1120 UvKvi 12% = 1120 ×         UvKv

= UvKv

= 134.40 UvKv

∴ 3q eQ‡ii Rb¨ AvgvbZKvixi Pµe„w× g~jab n‡e (1120 + 134.40) UvKv
= 1254.40 UvKv|

Gfv‡e cÖwZ eQiv‡šÍ e¨vs‡K AvgvbZKvixi g~jab evo‡Z _vK‡e| GB e„w×cÖvß g~jab‡K ejv nq
Pµe„w× g~jab ev Pµe„w× g~j| Avi cÖwZ eQi e„w×cÖvß g~ja‡bi Ici †h gybvdv wnmve Kiv nq, Zv‡K
e‡j Pµe„w× gybvdv| Z‡e G gybvdv wbY©q wZb gvm, Qq gvm ev Gi †P‡q Kg mg‡qi Rb¨I n‡Z cv‡i|

Pµe„w× g~jab I gybvdvi m~Î MVb :

aiv hvK, cÖviw¤¢K g~jab ev Avmj p Ges kZKiv evwl©K my‡`i nvi
∴ 1g eQiv‡šÍ Pµe„w× g~jab = Avmj + gybvdv

2q eQiv‡šÍ Pµe„w× g~jab = 1g eQ‡ii Pµe„w× g~jab + gybvdv

3q eQiv‡šÍ Pµe„w× g~jab = 2q eQ‡ii Pµe„w× g~jab + gybvdv

jÿ Kwi : 1g eQiv‡šÍ Pµe„w× g~ja‡b (1+ r) Gi m~PK 1

2q Ó Ó Ó Ó (1+ r) Gi m~PK 2

3q Ó Ó Ó Ó (1+ r) Gi m~PK 3
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= p + p × r
= p (1+ r)

= p (1+ r) + p (1+ r) × r
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= p (1+ r)2

= p(1+ r)2 + p (1+ r)2 × r
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∴ n eQiv‡šÍ Pµe„w× g~ja‡b n‡e (1+ r) Gi m~PK n

∴ n eQiv‡šÍ Pµe„w× g~jab C n‡j, C = p (1+ r)n

Avevi, Pµe„w× gybvdv = Pµe„w× g~jab − cÖviw¤¢K g~jab = p (1+ r)n − r

m~Î : g~jab C = p(1+ r)n

gybvdv = p(1+ r)n − p

GLb, Pµe„w× gybvdv m¤ú‡K© Av‡jvPbvi ïiy‡Z †h g~jab 1000 UvKv Ges gybvdv 12% aiv n‡qwQj,
†mLv‡b Pµe„w× g~ja‡bi m~Î cÖ‡qvM Kwi :

1g eQiv‡šÍ Pµe„w× g~jab = P(1+ r)

= 1000 ×  1 + UvKv

= 1000 × (1 + 0.12) UvKv
= 1000 × 1.12 UvKv

= 1120 UvKv

2q eQiv‡šÍ Pµe„w× g~jab = p(1+ r)2

= 1000 ×  1 +  
2

UvKv

= 1000 × (1 + 0.12)3 UvKv

= 1000 × (1.12)3 UvKv

= 1000 × 1.2544 UvKv

= 1254.40 UvKv |

∴ 3q eQiv‡šÍ Pµe„w× g~jab = p(1+ r)3

= 1000 ×  1 +

2

UvKv

= 1000 × (1 + 0.12)2 UvKv

= 1000 × (1.12)2 UvKv
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= 1000 × 1.404928 UvKv

= 1404.93 UvKv (cÖvq)|

D`vniY 1| evwl©K kZKiv 8 UvKv gybvdvq 62500 UvKvi 3 eQ‡ii Pµe„w× g~jab wbY©q Ki|

mgvavb : Avgiv Rvwb, C = p (1+ r)n

†`Iqv Av‡Q, cÖviw¤¢K g~jab p = 62500 UvKv

evwl©K gybvdvi nvi, r = 8%

Ges mgq n = 3 eQi

∴ C = 62500 ×  1 +
3

UvKv, ev 62500 ×   
3

UvKv

= 62500 × (1.08)3 UvKv

= 62500 × 1.259712 UvKv

= 78732 UvKv

∴ Pµe„w× g~jab 78732 UvKv|

D`vniY 2| evwl©K 10.50% gybvdvq 5000 UvKvi 2 eQ‡ii Pµe„w× gybvdv wbY©q Ki|

mgvavb : Pµe„w× gybvdv wbY©‡qi Rb¨ cÖ_‡g Pµe„w× g~jab wbY©q Kwi|

Avgiv Rvwb, Pµe„w× g~jab C = P(1+ r)n, †hLv‡b g~jab P = 5000 UvKv,

gybvdvi nvi r = 10.50% =

mgq n = 2 eQi

∴ C = P(1+ r)2

= 5000 ×  1 + UvKv

= 5000 ×  UvKv

= 5000 ×          ×         UvKv

= UvKv ev 6105.13 UvKv (cÖvq)
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∴ Pµe„w× gybvdv = C − P = P (1+ r)2 − P

= (6105.13 − 5000) UvKv

= 1105.13 UvKv (cÖvq)

D`vniY 3| GKwU d¬¨vU gvwjK Kj¨vY mwgwZ Av`vqK…Z mvwf©m PvR© †_‡K DØ„Ë 200000 UvKv e¨vs‡K
Qq gvm AšÍi Pµe„w× gybvdvwfwËK ¯’vqx AvgvbZ ivL‡jb| gybvdvi nvi evwl©K 12 UvKv n‡j, Qq gvm
ci H mwgwZi wnmv‡e KZ UvKv gybvdv Rgv n‡e ? GK eQi ci Pµe„w× g~jab KZ n‡e ?

mgvavb : †`Iqv Av‡Q, g~jab P = 200000 UvKv,

gybvdvi nvi r = 12%, mgq n = 6 gvm ev eQi

∴ gybvdv I = Prn

= 200000 ×       ×

= 12000 UvKv

1 eQi ci Pµe„w× g~jab = P(1+r)n= 200000 ×  1 +
2

UvKv

= 200000 × × UvKv|

= 224720 UvKv

∴ 6 gvm ci gybvdv n‡e 12000UvKv,

1 eQi ci Pµe„w× g~jab n‡e 224720 UvKv|

D`vniY 4| †Kv‡bv kn‡ii eZ©gvb RbmsL¨v 80 j¶| H kn‡ii RbmsL¨v e„w×i nvi cÖwZ nvRv‡i 30
n‡j, 3 eQi ci H kn‡ii RbmsL¨v KZ n‡e?

mgvavb : kniwUi eZ©gvb RbmsL¨v P = 8000000

RbmsL¨v e„w×i nvi = × 100% = 3%

mgq n = 3 eQi|
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GLv‡b RbmsL¨v e„w×i †¶‡Î Pµe„w× gybvdvi m~Î cÖ‡hvR¨|

∴�= C (1+r)n

= 80,00,000 × 1 +
3

= 80,00,000 ×          ×        × 

= 8 × 103 × 103 × 103
= 8741816

∴�= 3 eQi ci kniwUi RbmsL¨v n‡e 87,41,816

Abykxjbx 2.2

1| 1050 UvKvi 8% wb‡Pi †KvbwU ?

K. 80 UvKv L. 82 UvKv M. 84 UvKv N. 86 UvKv

2| evwl©K 10% mij gybvdvq 1200 UvKvi 4 eQ‡ii mij gybvdv KZ ?

K. 120 UvKv L. 240 UvKv M. 360 UvKv N. 480 UvKv

3| wb‡Pi Z_¨¸‡jv jÿ Ki :

i. gybvdv = gybvdv-Avmj Ñ Avmj

ii. gybvdv =

iii. jvf ev ÿwZ weµqg~‡j¨i Ici wnmve Kiv nq|

Dc‡ii Z‡_¨i Av‡jv‡K wb‡Pi †KvbwU mwVK ?

K. i I ii L. ii I iii M. i I iii N. i, ii I iii

4| Rvwgj mv‡ne evwl©K 10% gybvdvq e¨vs‡K 2000 UvKv Rgv ivL‡jb|

wb‡Pi cÖkœ¸‡jvi DËi `vI :

(1) 1g eQiv‡šÍ gybvdv-Avmj KZ n‡e ?

K. 2050 UvKv L. 2100 UvKv M. 2200 UvKv N. 2250 UvKv
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(2) mij gybvdvq 2q eQiv‡šÍ gybvdv-Avmj KZ n‡e ?

K. 2400 UvKv L. 2420 UvKv M. 2440 UvKv N. 2450 UvKv

(3) 1g eQiv‡šÍ Pµe„w× g~jab KZ n‡e ?

K. 2050 UvKv L. 2100 UvKv M. 2150 UvKv N. 2200 UvKv

5| evwl©K 10% gybvdvq 8000 UvKvi 3 eQ‡ii Pµe„w× g~jab wbY©q Ki|

6| evwl©K kZKiv 10 UvKv gybvdvq 5000 UvKvi 3 eQ‡ii mij gybvdv I Pµe„w× gybvdvi cv_©K¨
KZ n‡e ?

7| GKB nvi gybvdvq †Kv‡bv g~ja‡bi GK eQiv‡šÍ Pµe„w× g~jab 6500 UvKv I `yB eQiv‡šÍ
Pµe„w× g~jab 6760 UvKv n‡j, g~jab KZ ?

8| evwl©K kZKiv 8.50 UvKv Pµe„w× gybvdvq 10000 UvKvi 2 eQ‡ii me„w×g~j I Pµe„w× gybvdv
wbY©q Ki|

9| †Kv‡bv kn‡ii eZ©gvb RbmsL¨v 64 j¶| kniwUi RbmsL¨v e„w×i nvi cÖwZ nvRv‡i 25 Rb n‡j, 2
eQi ci H kn‡ii RbmsL¨v KZ n‡e ?

10| GK e¨w³ GKwU FY`vb ms¯’v †_‡K evwl©K 8% Pµe„w× gybvdvq 5000 UvKv FY wb‡jb|
cÖwZeQi †k‡l wZwb 2000 UvKv K‡i cwi‡kva K‡ib| 2q wKw¯Í cwi‡kv‡ai ci Zuvi Avi KZ
UvKv FY _vK‡e ?

11| weRb evey r % gybvdvq P UvKv n eQ‡ii Rb¨ e¨vs‡K Rgv ivL‡jb|

K. mij gybvdv ( I ) I Pµe„w× g~jab ( C ) Gi m~Î `yBwU wjL|

L. P = 5000, r = 8 Ges n = 2 n‡j, mij gybvdv ( I ) I gybvdv-Avmj ( A ) wbY©q Ki|

M. Pµe„w× g~jab I Pµe„w× gybvdv wbY©q Ki|

12| wkcÖv eo–qv †Kv‡bv e¨vs‡K 3000 UvKv Rgv †i‡L 2 eQi ci gybvdvmn 3600 UvKv †c‡q‡Qb|

K. mij gybvdvi nvi wbY©q Ki|

L. AviI 3 eQi ci gybvdv-Avmj KZ n‡e ?

M. 3000 UvKv GKB nvi Pµe„w× gybvdvq Rgv ivL‡j 2 eQi ci Pµe„w× g~jab KZ n‡Zv ?

MwYZ 23



Z…Zxq Aa¨vq

cwigvc

cÖvZ¨wnK Rxe‡b e¨eüZ wewfbœ cÖKvi †fvM¨cY¨ I Ab¨vb¨ `ªe¨vw`i AvKvi, AvK…wZ I ai‡bi Ici G
cwigvc c×wZ wbf©i K‡i| ˆ`N©¨ gvcvi Rb¨, IRb cwigvc Kivi Rb¨ I Zij c`v‡_©i AvqZb †ei
Kivi Rb¨ wfbœ wfbœ cwigvc c×wZ i‡q‡Q| †¶Îdj I Nbdj wbY©‡qi Rb¨ ˆ`N©¨ cwigvc Øviv ˆZwi
cwigvc c×wZ e¨eüZ nq| Avevi RbmsL¨v, cïcvwL, MvQcvjv, b`xbvjv, Nievwo, hvbevnb BZ¨vw`i
msL¨vI Avgv‡`i Rvbvi cÖ‡qvRb nq| MYbv K‡i G¸‡jv cwigvc Kiv nq|

Aa¨vq †k‡l wk¶v_©xiv Ñ

� †`kxq, weªwUk I AvšÍR©vwZK cwigvc c×wZ e¨vL¨v Ki‡Z cvi‡e Ges mswkøó c×wZi mvnv‡h¨
ˆ`N©¨, †¶Îdj, IRb I Zij c`v‡_©i AvqZb wbY©q msewjZ mgm¨vi mgvavb Ki‡Z cvi‡e|

� †`kxq, weªwUk I AvšÍR©vwZK c×wZ‡Z ˆ`bw›`b Rxe‡b cÖPwjZ cwigvc‡Ki mvnv‡h¨ cwigvc Ki‡Z
cvi‡e|

3.1 cwigvc I GK‡Ki c~Y©Zvi aviYv
†h‡Kv‡bv MYbvq ev cwigv‡c GKK cÖ‡qvRb| MYbvi Rb¨ GKK n‡”Q cÖ_g ¯̂vfvweK msL¨v 1| ˆ`N©¨
cwigv‡ci Rb¨ GKwU wbw`©ó ˆ`N©¨‡K 1 GKK aiv nq| Abyiƒcfv‡e, IRb cwigv‡ci Rb¨ wbw`©ó †Kv‡bv
IRb‡K GKK aiv nq, hv‡K IR‡bi GKK e‡j| Avevi Zij c`v‡_©i AvqZb cwigv‡ci GKKI
Abyiƒcfv‡e †ei Kiv hvq| †¶Îdj cwigv‡ci †¶‡Î 1 GKK ˆ`‡N©¨i evûwewkó GKwU eM©vKvi †¶Î‡K
GKK aiv nq| G‡K 1 eM© GKK e‡j| Z`ªƒc 1 GKK ˆ`‡N©¨i evûwewkó GKwU Nb‡Ki Nbdj‡K 1
Nb GKK e‡j| mKj‡¶‡ÎB GK‡Ki gva¨‡g MYbvq ev cwigv‡c m¤ú~Y© cwigv‡ci aviYv jvf Kiv hvq|
wKšÍy cwigv‡ci Rb¨ wewfbœ †`‡k wewfbœ GKK i‡q‡Q|

3.2 †gwUªK c×wZ‡Z cwigvc
wewfbœ †`‡k cwigv‡ci Rb¨ wewfbœ cwigvc c×wZ cÖPwjZ _vKvq AvšÍR©vwZK e¨emvevwY‡R¨ I
Av`vbcÖ`v‡b Amyweav nq| ZvB e¨emvevwY‡R¨ I Av`vbcÖ`v‡bi †¶‡Î cwigvc Kivi Rb¨ AvšÍR©vwZK ixwZ
Z_v †gwUªK c×wZ e¨eüZ nq| G cwigv‡ci ˆewkó¨ n‡jv GUv `k¸‡YvËi| `kwgK fMœvs‡ki Øviv G
c×wZ‡Z cwigvc mn‡R cÖKvk Kiv hvq| Aóv`k kZvãx‡Z d«v‡Ý cÖ_g G c×wZi cÖeZ©b Kiv nq|



ˆ`N©¨ cwigv‡ci GKK wgUvi| c„w_exi DËi †giy †_‡K d«v‡Ýi ivRavbx c¨vwi‡mi `ªvwNgv †iLv eivei
welye‡iLv ch©šÍ ˆ`‡N©¨i †KvwU fv‡Mi GK fvM‡K GK wgUvi wn‡m‡e MY¨ Kiv nq| cieZ©x‡Z c¨vwim
wgDwRqv‡g iw¶Z GK LÊ ÔcøvwUbv‡gi iWÕ-Gi ˆ`N©¨ GK wgUvi wn‡m‡e ¯̂xK„Z n‡q‡Q| G ˆ`N©¨‡KB
GKK wn‡m‡e a‡i ˆiwLK cwigvc Kiv nq| ˆ`‡N©¨i cwigvc †QvU n‡j †mw›UwgUv‡i Ges eo n‡j
wK‡jvwgUv‡i cÖKvk Kiv nq| ˆ`‡N©¨i GKK wgUvi †_‡K †gwUªK c×wZ bvgKiY Kiv n‡q‡Q|

IRb cwigv‡ci GKK MÖvg| GwU †gwUªK c×wZi GKK| Kg IR‡bi e¯‘‡K MÖv‡g Ges †ewk IR‡bi
e¯‘‡K wK‡jvMÖvg (†K.wR.)-G cÖKvk Kiv nq|

Zij c`v‡_©i AvqZb cwigv‡ci GKK wjUvi | GwU †gwUªK c×wZi GKK| Aí AvqZ‡bi Zij
c`v‡_©i cwigv‡c wjUvi I †ewk cwigv‡ci Rb¨ wK‡jvwjUvi e¨envi Kiv nq|

†gwUªK c×wZ‡Z †Kv‡bv ˆ`N©¨‡K wbgœZi †_‡K D”PZi A_ev D”PZi †_‡K wbgœZi GK‡K cwiewZ©Z
Ki‡Z n‡j, A¼¸‡jv cvkvcvwk wj‡L `kwgK we›`ywU cÖ‡qvRbg‡Zv ev‡g ev Wv‡b miv‡Z n‡e|

†hgb, 5 wK. wg. 4 †n. wg. 7 †WKv.wg. 6 wg. 9 †Wwm.wg. 2 †m. wg. 3 wg. wg.

= (5000000+400000+70000+6000+900+20+3) wg.wg.

= 5476923 wg. wg. = 547692.3 †m. wg. = 54769.23 †Wwm.wg. = 5476.923 wg.

= 547.6923 †WKv.wg. = 54.76923 †n. wg. = 5.476923 wK. wg. |

Avgiv Rvwb, †Kv‡bv `kwgK msL¨vi †Kv‡bv A‡¼i ¯’vbxq gvb G Ae¨ewnZ Wvb A‡¼i ¯’vbxq gv‡bi `k
¸Y Ges G Ae¨ewnZ evg A‡¼i ¯’vbxq gv‡bi `k fv‡Mi GK fvM| †gwUªK c×wZ‡Z ˆ`N©¨, IRb ev
AvqZb gvcvi µwgK GKK¸‡jvi g‡a¨I Giƒc m¤úK© we`¨gvb Av‡Q| myZivs, †gwUªK c×wZ‡Z wbi~wcZ
†Kv‡bv ˆ`N©¨, IRb ev AvqZ‡bi gvc‡K `kwg‡Ki mvnv‡h¨ mn‡RB †h‡Kv‡bv GK‡K cÖKvk Kiv hvq|
wb‡P wMªK I j¨vwUb fvlv n‡Z M„nxZ ¯’vbxq gv‡bi GKwU QK †`Iqv n‡jv :

wMÖK fvlv †_‡K ¸wYZK‡evaK Ges j¨vwUb fvlv †_‡K Ask‡evaK kã GK‡Ki bv‡gi c~‡e© DcmM©
wn‡m‡e hy³ Kiv n‡q‡Q|
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wMÖK fvlvq †WKv A_© 10 ¸Y, †n‡±v A_© 100 ¸Y Ges wK‡jv A_© 1000 ¸Y| j¨vwUb fvlvq †Wwm A_©
`kgvsk, †mw›U A_© kZvsk Ges wgwj A_© mnmªvsk|

3.3 ˆ`N©¨ cwigv‡ci GKKvewj

†gwUªK c×wZ weªwUk c×wZ

10 wgwjwgUvi (wg. wg.) = 1 †mw›UwgUvi (†m. wg.) 12 BwÂ = 1 dzU

10 †mw›UwgUvi = 1 †WwmwgUvi (†Wwm.wg.) 3 dzU = 1 MR

10 †WwmwgUvi = 1 wgUvi (wg.) 1760 MR = 1 gvBj

10 wgUvi = 1 †WKvwgUvi (†WKv.wg.) 6080 dzU = 1 bwU‡Kj gvBj

10 †WKvwgUvi = 1 †n‡±vwgUvi (†n. wg.) 220 MR = 1 dvj©s

10 †n‡±vwgUvi = 1 wK‡jvwgUvi (wK. wg.) 8 dvj©s = 1 gvBj

ˆ`N©¨ cwigv‡ci GKK : wgUvi

3.4 †gwUªK I weªwUk cwigv‡ci m¤úK©

1 BwÂ = 2.54 †m. wg. (cÖvq) 1 wgUvi = 39.37 BwÂ (cÖvq)

1 MR = 0.9144 wg.(cÖvq) 1 wK. wg. = 0.62 gvBj (cÖvq)

1 gvBj = 1.61 wK. wg. (cÖvq)

†gwUªK I weªwUk cwigv‡ci m¤úK© mwVKfv‡e wbY©q Kiv m¤¢e bq| ZvB G m¤úK© Avmbœgvb wn‡m‡e
K‡qK `kwgK ¯’vb ch©šÍ gvb wb‡q cÖKvk Kiv nq|

†QvU ˆ`N©¨ cwigv‡ci Rb¨ †¯‹j e¨eüZ nq| eo ˆ`N©¨ cwigv‡ci Rb¨ wdZv e¨envi Kiv nq| wdZv 30
wgUvi ev 100 dzU j¤^v n‡q _v‡K|

KvR :
1| †¯‹j w`‡q †Zvgvi †eÂwUi ˆ`N©¨ BwÂ I †mw›UwgUv‡i gvc| G n‡Z 1 wgUvi mgvb KZ BwÂ Zv
wbY©q Ki|

2| Dc‡ii m¤úK© n‡Z 1 gvBj mgvb KZ wK‡jvwgUvi Zv-I wbY©q Ki|
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D`vniY 1| GKRb †`Šowe` 400 wgUvi wewkó †MvjvKvi Uª¨v‡K 24 P°i †`Šov‡j, †m KZ `~iZ¡ †`Šovj ?

mgvavb : 1 P°i †`Šov‡j 400 wgUvi nq|

∴ 24 P°i †`Šov‡j `~iZ¡ n‡e (400 × 24) wgUvi ev 9600 wgUvi ev 9 wK‡jvwgUvi 600 wgUvi|

AZGe, †`Šowe` 9 wK‡jvwgUvi 600 wgUvi †`Šovj|

3.5 IRb cwigvc
cÖ‡Z¨K e¯‘i IRb Av‡Q| wewfbœ †`‡k wewfbœ GK‡Ki mvnv‡h¨ e¯‘ IRb Kiv nq|

IRb cwigv‡ci †gwUªK GKKvewj

10 wgwjMÖvg (wg. MÖv.) = 1 †mw›UMÖvg (†m. MÖv.)

10 †mw›UMÖvg = 1 †WwmMÖvg (†WwmMÖv.)

10 †WwmMÖvg = 1 MÖvg (MÖv.)

10 MÖvg = 1 †WKvMÖvg (†WKv MÖv.)

10 †WKvMÖvg = 1 †n‡±vMÖvg (†n. MÖv.)

10 †n‡±vMÖvg = 1 wK‡jvMÖvg (†K. wR.)

IRb cwigv‡ci GKK : MÖvg 1 wK‡jvMÖvg ev 1 †K.wR. = 1000 MÖvg

†gwUªK c×wZ‡Z IRb cwigv‡ci Rb¨ e¨eüZ AviI `yBwU GKK Av‡Q| AwaK cwigvY e¯‘i IRb
cwigv‡ci Rb¨ KzB›Uvj I †gwUªK Ub GKK `yBwU e¨envi Kiv nq|

100 wK‡jvMÖvg = 1 KzB›Uvj

1000 wK‡jvMÖvg = 1 †gwUªK Ub

KvR :

1| `vMKvUv e¨v‡jÝ Øviv †Zvgiv †Zvgv‡`i 5wU eB‡qi IRb †ei Ki|

2| wWwRUvj e¨v‡j‡Ýi mvnv‡h¨ †Zvgv‡`i IRb wbY©q Ki|
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D`vniY 2| 1 †gwUªK Ub Pvj 64 Rb kªwg‡Ki g‡a¨ mgvbfv‡e fvM K‡i w`‡j cÖ‡Z¨‡K Kx cwigvY Pvj cv‡e ?

mgvavb : 1 †gwUªK Ub = 1000 †KwR

64 Rb kªwgK cvq 1000 †KwR Pvj

∴ 1 ,, ,, ,, †KwR Pvj

= 15 †KwR 625 MÖvg Pvj

∴ cÖ‡Z¨K kªwgK 15 †KwR 625 MÖvg Pvj cv‡e|

3.6 Zij c`v‡_©i AvqZb cwigvc
†Kv‡bv Zij c`v_© hZUyKz RvqMv Ry‡o _v‡K Zv G AvqZb| GKwU Nbe¯‘i ˆ`N©¨, cÖ¯’ I D”PZv Av‡Q|
wKšÍy †Kv‡bv Zij c`v‡_©i wbw`©ófv‡e Zv †bB| †h cv‡Î Zij c`v_© ivLv nq Zv †mB cv‡Îi AvKvi aviY

K‡i| G Rb¨ wbw`©ó AvqZ‡bi †Kv‡bv Nbe¯‘i AvK…wZi gvcwb Øviv Zij c`v_© gvcv nq| G‡¶‡Î
Avgiv mvaviYZ wjUvi gvcwb e¨envi Kwi| G gvcwb¸‡jv , , 1, 2, 3, 4 BZ¨vw` wjUvi wewkó

Gjywgwbqvg ev wU‡bi wkU Øviv ˆZwi GK cÖKv‡ii †KvbK AvK…wZi cvÎ ev wmwjÛvi AvK…wZi gM| Avevi

¯^”Q Kuv‡Pi ˆZwi 25, 50, 100, 200, 300, 500, 1000 wgwjwjUvi `vMKvUv Lvov cvÎI e¨envi Kiv
nq| mvaviYZ `ya I †Zj gvcvi †¶‡Î DwjøwLZ cvÎ¸‡jv e¨envi Kiv nq|

†µZv-we‡µZvi myweav‡_© eZ©gv‡b †fvR¨‡Zj †evZjRvZ K‡i wewµ n‡”Q| G †¶‡Î 1, 2, 5 I 8
wjUv‡ii †evZj †ewk e¨eüZ nq| wewfbœ cÖKv‡ii cvbxq mvaviYZ 250, 500, 1000, 2000
wgwjwjUv‡i †evZjRvZ K‡i wewµ Kiv nq|

Zij c`v‡_©i AvqZb cwigv‡ci †gwUªK GKKvewj

10 wgwjwjUvi (wg. wj.) = 1 †mw›UwjUvi (†m. wj.)

10 †mw›UwjUvi = 1 †WwmwjUvi (†Wwmwj.)

10 †WwmwjUvi = 1 wjUvi (wj.)

10 wjUvi = 1 †WKvwjUvi (†WKvwj.)

10 †WKvwjUvi = 1 †n‡±vwjUvi (†n. wj.)

10 †n‡±vwjUvi = 1 wK‡jvwjUvi (wK. wj.)
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Zij c`v‡_©i AvqZb cwigv‡ci GKK : wjUvi
gšÍe¨ : 4 wWwMÖ †mjwmqvm ZvcgvÎvq 1 Nb‡mw›UwgUvi (Cubic Centimetre) weï× cvwbi IRb 1
MÖvg| Cubic Centimetre †K ms‡¶‡c Bs‡iwR‡Z c. c. (wm.wm.) †jLv nq|

1 wjUvi weï× cvwbi IRb 1 wK‡jvMÖvg

†gwUªK GKKvewj‡Z †h‡Kv‡bv GKwU cwigv‡ci GKKvewj Rvbv _vK‡j Aci¸‡jv mn‡R g‡b ivLv hvq|
ˆ`‡N©¨i GKKvewj Rvbv _vK‡j IRb I Zij c`v‡_©i AvqZb cwigv‡ci GKK¸‡jv ïay wgUv‡ii
RvqMvq ÕMÖvgÕ ev ÕwjUviÕ emv‡jB cvIqv hvq|

KvR
1| †Zvgvi cvbxqR‡ji cv‡Îi aviY¶gZv KZ wm. wm. cwigvc Ki Ges Zv NbBwÂ‡Z cÖKvk Ki|

2| wk¶K KZ©„K wba©vwiZ ARvbv AvqZ‡bi GKwU cv‡Îi AvqZb Abygvb Ki| Zvici Gi mwVK
AvqZb †ei K‡i fz‡ji cwigvY wbY©q Ki|

D`vniY 3| GKwU †PŠev”Pvi ˆ`N©¨ 3 wgUvi, cÖ¯’ 2 wgUvi I D”PZv 4 wgUvi| G‡Z KZ wjUvi Ges
KZ wK‡jvMÖvg weï× cvwb ai‡e ?

mgvavb : †PŠev”PvwUi ˆ`N©¨ = 3 wgUvi, cÖ¯’ = 2 wgUvi Ges D”PZv = 4 wgUvi
∴ †PŠev”PvwUi AvqZb = (3 × 2 × 4) Nb wg. = 24 Nb wg.

= 24000000 Nb †m. wg

= 24000 wjUvi [1000 Nb †m. wg. = 1 wjUvi]

1 wjUvi weï× cvwbi IRb 1 wK‡jvMÖvg|

        ∴ 24000 wjUvi weï× cvwbi IRb 24000 wK‡jvMÖvg|

AZGe, †PŠev”PvwU‡Z 24000 wjUvi cvwb ai‡e Ges Gi IRb 24000 wK‡jvMÖvg|

3.7 †¶Îdj cwigvc

AvqZvKvi †ÿ‡Îi †ÿÎd‡ji cwigvc = ˆ`‡N©¨i cwigvc × cÖ‡¯’i cwigvc

eM©vKvi †ÿ‡Îi †ÿÎd‡ji cwigvc = (evûi cwigvc)2

wÎfyRvKvi †ÿ‡Îi †ÿÎd‡ji cwigvc = × f~wgi cwigvc × D”PZvi cwigvc
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†ÿÎdj cwigv‡ci GKK : eM©wgUvi

†¶Îdj cwigv‡c †gwUªK GKKvewj

100 eM©‡mw›UwgUvi (e. †m. wg.) = 1 eM©‡WwmwgUvi (e. †Wwmwg.)

100 eM©‡WwmwgUvi = 1 eM©wgUvi (e. wg.)

100 eM©wgUvi = 1 Gqi (eM©‡WKvwgUvi)

100 Gqi (eM©‡WKvwgUvi) = 1 †n±i ev 1 eM©‡n‡±vwgUvi

100 eM©‡n‡±vwgUvi = 1 eM©wK‡jvwgUvi

†¶Îdj cwigv‡c weªwUk GKKvewj †¶Îdj cwigv‡c †`kxq GKKvewj

144 eM©BwÂ = 1 eM©dzU

9 eM©dzU = 1 eM©MR

4840 eM©MR = 1 GKi

100 kZK (†Wwmg&j) = 1 GKi

†¶Îdj cwigv‡c †gwUªK I weªwUk c×wZi m¤úK©

1 eM©‡mw›UwgUvi = 0.16 eM©BwÂ (cÖvq )

1 eM©wgUvi = 10.76 eM©dzU (cÖvq )

1 †n±i = 2.47 GKi (cÖvq )

1 eM©BwÂ = 6.45 eM©‡mw›UwgUvi (cÖvq )

1 eM©dzU = 929 eM©‡mw›UwgUvi (cÖvq )

1 eM©MR = 0.84 eM©wgUvi (cÖvq )

1 eM©gvBj = 640 GKi
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†¶Îdj cwigv‡c †gwUªK, weªwUk I †`kxq GKKvewji m¤úK©

1 eM©nvZ = 324 eM©BwÂ

1 eM©MR ev 4 MÊv = 9 eM©dzU = 0.836 eM©wgUvi (cÖvq)

1 KvVv = 720 eM©dzU = 80 eM©MR = 66.89 eM©wgUvi (cÖvq)

1 weNv = 1600 eM©MR = 1337.8 eM©wgUvi (cÖvq)

1 GKi = 3 weNv 8 QUvK = 4046.86 eM©wgUvi (cÖvq)

1 kZK = 435.6 eM©dzU = 1000 eM©Kwo (100 Kwo = 66 dzU)

1 eM©gvBj = 1936 weNv

1 eM©wgUvi = 4.78 MÊv (cÖvq) = 0.239 QUvK (cÖvq)

1 Gqi = 23.9 QUvK (cÖvq)

KvR :

1| †¯‹j w`‡q †Zvgvi GKwU eB‡qi I covi †Uwe‡ji ˆ`N©¨ BwÂ I †mw›UwgUv‡i †g‡c Dfq GK‡K
G‡`i †ÿÎdj wbY©q Ki| Bnv n‡Z 1 eM©BwÂ I 1 eM©‡mw›UwgUv‡ii m¤úK© †ei Ki|

2| `jMZfv‡e †Zvgiv †eÂ, †Uwej, `iRv, Rvbvjv BZ¨vw`i ˆ`N©¨ I cÖ¯’ †¯‹‡ji mvnv‡h¨ BwÂ I
†mw›UwgUv‡i †g‡c G¸‡jvi †ÿÎdj †ei Ki|

D`vniY 4| 1 BwÂ = 2.54 †mw›UwgUvi Ges 1 GKi = 4840 eM©MR| 1 GK‡i KZ eM©wgUvi?

mgvavb : 1 BwÂ = 2.54 †m. wg.

∴ 36 BwÂ ev 1 MR = 2.54 × 36 †m. wg.

= 91.44 †m. wg.

= wgUvi = 0.9144 wgUvi

∴ 1 MR × 1 MR = 0.9144 wgUvi × 0.9144 wgUvi
ev, 1 eM©MR = 0.83612736 eM©wgUvi

∴ 4840 eM©MR = 0.83612736 × 4840 eM©wgUvi
= 4046.85642240 ,,
= 4046.86 e. wg. (cÖvq)

                         ∴ 1 GKi = 4046.86 e. wg. (cÖvq)|
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D`vniY 5| Rvnv½xibMi wek¦we`¨vjq K¨v¤úv‡mi GjvKv 700 GKi| G‡K wbKUZg c~Y©msL¨K †n±‡i
cÖKvk Ki|

mgvavb : 2.47 GKi = 1 †n±i

              ∴  1 ,, = ,,

              ∴ 700 ,, = †n±i = 283.4 †n±i

AZGe, wb‡Y©q GjvKv 283 †n±i (cÖvq) |

D`vniY 6| GKwU AvqZvKvi †¶‡Îi ˆ`N©¨ 40 wgUvi Ges cÖ¯’ 30 wgUvi 30 †m. wg.| †¶ÎwUi
†¶Îdj KZ?

mgvavb : †¶ÎwUi ˆ`N©¨ = 40 wgUvi = (40 × 100) †m.wg. = 4000 †m. wg.|
Ges cÖ¯’ = 30 wgUvi 30 †m. wg.

= (30 × 100) †m. wg. + 30.†m. wg.
= 3030 †m. wg.

∴ wb‡Y©q †¶Îdj = (4000 × 3030) eM© †m. wg. = 12120000 eM© †m. wg.
= 1212 eM©wgUvi = 12 Gqi 12 eM©wgUvi|

AZGe, †¶ÎwUi †¶Îdj 12 Gqi 12 eM©wgUvi|

3.8 AvqZb
Nbe¯‘i NbdjB AvqZb

AvqZvKvi Nbe¯‘i AvqZ‡bi cwigvc = ˆ`‡N©¨i cwigvc × cÖ‡¯’i cwigvc × D”PZvi cwigvc

ˆ`‡N©¨i cwigvc, cÖ‡¯’i cwigvc I D”PZvi cwigvc GKB GK‡K cÖKvk K‡i AvqZ‡bi cwigvc Nb
GK‡K wbY©q Kiv nq| ˆ`N©¨ 1 †mw›UwgUvi, cÖ¯’ 1 †mw›UwgUvi Ges D”PZv 1 †mw›UwgUviwewkó e¯‘i
AvqZb 1 Nb †mw›UwgUvi |

AvqZb cwigv‡c †gwUªK GKKvewj

1000 Nb †mw›UwgUvi (Nb †m. wg.) = 1 Nb †WwmwgUvi (N. †Wwm.wg.) = 1 wjUvi
1000 Nb †WwmwgUvi = 1 Nb wgUvi (N.wg.)
1 Nb wgUvi = 1 †÷qi
10 Nb †÷qi = 1 †WKv †÷qi
1 Nb †m.wg. (wm.wm.) = 1 wgwjwjUvi 1 NbBwÂ = 16.39 wgwjwjUvi (cÖvq)
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AvqZ‡bi †gwUªK I weªwUk GK‡Ki m¤úK©

1 †÷qi = 35.3 NbdzU (cÖvq)
1 †WKv‡÷qi = 13.08 NbMR (cÖvq)
1 NbdzU = 28.67 wjUvi (cÖvq)

KvR
1| †Zvgvi me‡P‡q †gvUv eBwUi ˆ`N©¨, cÖ¯’ I D”PZv †g‡c Zvi Nbdj wbY©q Ki|
2| †kÖwYwkÿK KZ©„K wba©vwiZ ARvbv AvqZ‡bi GKwU ev‡·i AvqZb Abygvb Ki| Zvici Gi
mwVK AvqZb †ei K‡i fz‡ji cwigvY wbY©q Ki|

D`vniY 7| GKwU ev‡·i ˆ`N©¨ 2 wgUvi, cÖ¯’ 1 wgUvi 50 †m. wg. Ges D”PZv 1 wgUvi| ev·wUi
AvqZb KZ ?

mgvavb : ˆ`N©¨ = 2 wgUvi = 200 †m. wg.

cÖ¯’ = 1 wgUvi 50 †m. wg. = 150 †m. wg.

Ges D”PZv = 1 wgUvi = 100 †m. wg.

              ∴ ev·wUi AvqZb = ˆ`N©¨ × cÖ¯’ × D”PZv

= (200 × 150 × 100) Nb †m. wg.

= 3000000 Nb †m. wg.

= 3 NbwgUvi

weKí c×wZ : ˆ`N©¨ = 2 wgUvi, cÖ¯’ = 1 wgUvi 50 †m. wg. = 1 wgUvi Ges D”PZv = 1 wgUvi|

        ∴ ev·wUi AvqZb = ˆ`N©¨ × cÖ¯’ × D”PZv

= 2 × × 1 NbwgUvi

= 3 NbwgUvi

        ∴ wb‡Y©q AvqZb 3 NbwgUvi|

D`vniY 8| GKwU †PŠev”Pvq 8000 wjUvi cvwb a‡i| †PŠev”PvwUi ˆ`N©¨ 2.56 wgUvi Ges cÖ¯’ 1.25
wgUvi n‡j, MfxiZv KZ ?
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mgvavb : †PŠev”PvwUi Zjvi †¶Îdj = 2.56 wgUvi ×1.25 wgUvi

= 256 †m. wg. × 125 †m. wg.

= 32000 eM© †m. wg.

†PŠev”Pvq 8000 wjUvi ev 8000 × 1000 Nb †m. wg.cvwb a‡i| [ 1000 Nb †m. wg. = 1 wjUvi ]
AZGe, †PŠev”PvwUi AvqZb 8000000 Nb †m. wg

∴ †PŠev”PvwUi MfxiZv = †m. wg. = 250 †m. wg.

= 2.5 wgUvi|

A_ev,

†PŠev”PvwUi Zjvi †¶Îdj = 2.56 wgUvi × 1.25 wgUvi
= 3.2 eM© wg.

†PŠev”Pvq 8000 wjUvi ev 8000 × 1000 Nb †m. wg.cvwb a‡i|

∴ †PŠev”PvwUi AvqZb = Nb wg. = 8 Nb wgUvi [ 1 Nb wg. = 1000000 Nb †m. wg.]

∴ †PŠev”PvwUi MfxiZv = wgUvi

= 2.5 wgUvi|

D`vniY 9| GKwU N‡ii ˆ`N©¨ cÖ‡¯’i 3 ¸Y| cÖwZ eM©wgUv‡i 7.50 UvKv `‡i NiwU Kv‡c©U w`‡q XvK‡Z
†gvU 1102.50 UvKv e¨q nq| NiwUi ˆ`N©¨ I cÖ¯’ wbY©q Ki|

mgvavb : 7.50 UvKv LiP nq 1 eM©wgUv‡i

∴ 1 ,, ,, ,, eM©wgUv‡i

∴ 1102.50 ,, ,, ,, eM©wgUv‡i

= 147 eM©wgUv‡i

A_©vr, N‡ii †¶Îdj 147 eM©wgUvi|
g‡b Kwi, cÖ¯’ = K wgUvi

∴ ˆ`N©¨ = 3K wgUvi
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∴ †¶Îdj = (ˆ`N¨© × cÖ¯’ ) eM© GKK

= (3K × K) eM©wgUvi = 3K2 eM©wgUvi
kZ©vbymv‡i

3K2 = 147

ev, K2 =

ev, K2 = 49

      ∴ K = 49 = 7

AZGe, cÖ¯’ = 7 wgUvi,

Ges ˆ`N©¨ = (3 × 7) wgUvi ev 21 wgUvi|

D`vniY 10| evqy cvwbi Zzjbvq 0.00129 ¸Y fvix| †h N‡ii ˆ`N©¨, cÖ¯’ I D”PZv h_vµ‡g 16 wgUvi,

12 wgUvi I 4 wgUvi, Zv‡Z KZ wK‡jvMÖvg evqy Av‡Q?

mgvavb : N‡ii AvqZb = ˆ`N©¨ × cÖ¯’ × D”PZv

= 16 wg. × 12 wg. × 4 wg.

= 768 NbwgUvi

= 768 × 1000000 Nb †m.wg.

= 768000000 Nb †m.wg.

evqy cvwbi Zzjbvq 0.00129 ¸Y fvix|

∴ 1 Nb †m. wg. evqyi IRb = 0.00129 MÖvg

AZGe, NiwU‡Z evqyi cwigvY = 768000000 × 0.00129 MÖvg

= 990720 MÖvg

= 990.72 wK‡jvMÖvg

∴ NiwU‡Z 990.72 wK‡jvMÖvg evqy Av‡Q|

D`vniY 11| 21 wgUvi `xN© Ges 15 wgUvi cÖ¯’ GKwU evMv‡bi evB‡i Pviw`‡K 2 wgUvi cÖk¯Í GKwU
c_ Av‡Q| cÖwZ eM©wgUv‡i 2.75 UvKv `‡i c_wU‡Z Nvm jvMv‡Z †gvU KZ LiP n‡e?
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mgvavb :
iv¯Ívmn evMv‡bi ˆ`N©¨ = 21 wg. + (2 + 2) wg. = 25 wgUvi
,, ,, cÖ¯’ = 15 wg. + (2 + 2) wg. = 19 wgUvi

iv¯Ívmn evMv‡bi †¶Îdj = (25 × 19) eM©wgUvi
= 475 eM©wgUvi

iv¯Ívev‡` evMv‡bi †¶Îdj = (21 × 15) eM©wgUvi

= 315 eM©wgUvi

       ∴ iv¯Ívi †¶Îdj = (475 Ñ 315) eM©wgUvi

= 160 eM©wgUvi

Nvm jvMv‡bvi †gvU LiP = (160 × 2.75) UvKv

= 440.00 UvKv

AZGe, Nvm jvMv‡bvi †gvU LiP 440 UvKv|

D`vniY 12| 40 wgUvi ˆ`N©¨ Ges 30 wgUvi cÖ¯’wewkó GKwU gv‡Vi wVK gv‡S AvovAvwofv‡e 1.5
wgUvi cÖk¯Í `yBwU iv¯Ív Av‡Q| iv¯Ív `yBwUi †¶Îdj KZ ?

mgvavb : ˆ`N©¨ eivei iv¯ÍvwUi †¶Îdj = 40 × 1.5 eM©wgUvi

= 60 eM©wgUvi

cÖ¯’ eivei iv¯ÍvwUi †¶Îdj = (30 Ñ 1.5) × 1.5 eM©wgUvi

= 28.5 × 1.5 eM©wgUvi

= 42.75 eM©wgUvi

AZGe, iv¯ÍvØ‡qi †¶Îdj = (60 + 42.75) eM©wgUvi

= 102.75 eM©wgUvi

∴ iv¯ÍvØ‡qi †gvU †¶Îdj 102.75 eM©wgUvi|

D`vniY 13| 20 wgUvi `xN© GKwU Kvgiv Kv‡c©U w`‡q XvK‡Z 7500.00 UvKv LiP nq| hw` H
KvgivwUi cÖ¯’ 4 wgUvi Kg n‡Zv, Z‡e 6000.00 UvKv LiP n‡Zv| KvgivwUi cÖ¯’ KZ ?

mgvavb : Kvgivi ˆ`N©¨ 20 wgUvi | cÖ¯’ 4 wgUvi Kg‡j †¶Îdj K‡g (20 wgUvi × 4 wgUvi )
= 80 eM©wgUvi

36 MwYZ

21 wgUvi

2 wgUvi

15
wg
Uv
i

40 wgUvi

30
wgUvi



†¶Îdj 80 eM©wgUvi Kgvi Rb¨ LiP K‡g (7500 − 6000) UvKv
= 1500 UvKv

1500 UvKv LiP nq 80 eM©wgUv‡i

� ∴ 1 ,, ,, ,, = ,,

� ∴7500 ,, ,, ,, = ,, ev 400 eM©wgUv‡i

AZGe, Kvgivi †¶Îdj 400 eM©wgUvi|

∴ KvgivwUi cÖ¯’ =

= wgUvi

= 20 wgUvi

∴ KvgivwUi cÖ¯’ 20 wgUvi|

D`vniY 14| GKwU N‡ii †g‡Si ˆ`N©¨ 4 wgUvi Ges cÖ¯’ 3.5 wgUvi | NiwUi D”PZv 3 wgUvi Ges
Gi †`Iqvj¸‡jv 15 †m. wg. cyiy n‡j, Pvi †`Iqv‡ji AvqZb KZ ?

mgvavb : †`Iqv‡ji cyiyZ¡ 15 †m.wg. = = 0.15 wgUvi

wPÎvbymv‡i, ˆ`‡N©¨i w`‡K 2wU †`Iqv‡ji Nbdj =

(4 + 2 × 0.15) × 3 ×0.15 × 2 NbwgUvi = 3.87 NbwgUvi

Ges cÖ‡¯’i w`‡K 2wU †`Iqv‡ji Nbdj = 3.5 × 3 × 0.15 × 2 NbwgUvi

= 3.15 NbwgUvi

∴ †`Iqvj¸‡jvi †gvU Nbdj = (3.87 + 3.15) NbwgUvi

= 7.02 NbwgUvi

∴ wb‡Y©q Nbdj 7.02 NbwgUvi|

D`vniY 15| GKwU N‡ii wZbwU `iRv Ges 6wU Rvbvjv Av‡Q| cÖ‡Z¨KwU `iRv 2 wgUvi j¤^v Ges
1.25 wgUvi PIov, cÖ‡Z¨K Rvbvjv 1.25 wgUvi j¤̂v Ges 1 wgUvi PIov| H N‡ii `iRv Rvbvjv ˆZwi
Ki‡Z 5 wgUvi j¤^v I 0.60 wgUvi PIov KqwU Z³vi cÖ‡qvRb ?
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mgvavb : 3wU `iRvi †¶Îdj = (2 × 1.25) × 3 eM©wgUvi
= 7.5 eM©wgUvi

6wU Rvbvjvi †¶Îdj = (1.25 × 1) × 6 eM©wgUvi
= 7.5 eM©wgUvi

GKwU Z³vi †¶Îdj = (5 × 0.6) eM©wgUvi = 3 eM©wgUvi

wb‡Y©q Z³vi msL¨v = `iRv I Rvbvjvi GK‡Î †¶Îdj ÷ Z³vi †¶Îdj
= (7.5 + 7.5) ÷ 3
= 15 ÷ 3
= 5 wU |

Abykxjbx 3
1| GKwU kn‡ii RbmsL¨v 150000| cÖwZw`b 10 R‡bi g„Zz¨ nq Ges cªwZw`b 17 Rb wkï

Rb¥MÖnY K‡i | GK eQi ci H kn‡ii RbmsL¨v KZ n‡e ?

2| 20 wU ˆK gv‡Qi `vg 350 UvKv n‡j, 1 wU ˆK gv‡Qi `vg KZ ?

3| GKwU Mvwoi PvKvi cwiwa 5.25 wgUvi| 42 wK‡jvwgUvi c_ †h‡Z PvKvwU KZ evi Nyi‡e ?

4| †`Šo cÖwZ‡hvwMZvi Rb¨ Uª¨v‡Ki cwiwa KZ n‡j 10000 wgUvi †`Š‡o 16 P°i w`‡Z n‡e ?

5| GKwU wm‡g›U d¨v±wi‡Z cÖwZw`b 5000 e¨vM wm‡g›U Drcbœ nq| cÖwZ e¨vM wm‡g‡›Ui IRb hw`
45 wK‡jvMÖvg 500 MÖvg nq, Z‡e ˆ`wbK wm‡g‡›Ui Drcv`b KZ ?

6| GKwU w÷j wg‡j evwl©K 150000 †gwUªK Ub iW ˆZwi nq| ˆ`wbK Kx cwigvY iW ˆZwi nq ?

7| GK e¨emvqxi ¸`v‡g 500 †gwUªK Ub Pvj Av‡Q| wZwb ˆ`wbK 2 †gwUªK Ub 500 †K.wR. K‡i
Pvj ¸`vg †_‡K †`vKv‡b Av‡bb| wZwb KZ w`‡b My`vg †_‡K me Pvj Avb‡Z cvi‡eb ?

8| GKwU †gvUiMvwo hw` 9 wjUvi †c‡Uªv‡j 128 wK‡jvwgUvi hvq, Z‡e cÖwZ wK‡jvwgUvi †h‡Z Kx
cwigvY †c‡U&ªv‡ji cÖ‡qvRb n‡e ?

9| GKwU AvqZvKvi evMv‡bi ˆ`N©¨ 32 wgUvi Ges cÖ¯’ 24 wgUvi| Gi wfZ‡i Pviw`‡K 2 wgUvi
PIov GKwU iv¯Ív Av‡Q| iv¯ÍvwUi †¶Îdj wbY©q Ki|

10| GKwU cyKz‡ii ˆ`N©¨ 60 wgUvi Ges cÖ¯’ 40 wgUvi| cyKz‡ii cv‡oi we¯Ívi 3 wgUvi n‡j, cv‡oi
†¶Îdj wbY©q Ki |

11| AvqZvKvi GKwU †¶‡Îi †¶Îdj 10 GKi Ges Zvi ˆ`N©¨ cÖ‡¯’i 4 ¸Y| †¶ÎwUi ˆ`N©¨ KZ
wgUvi ?

12| GKwU AvqZvKvi N‡ii ˆ`N©¨ cÖ‡¯’i †`o ¸Y| G †¶Îdj 216 eM©wgUvi n‡j, cwimxgv KZ ?
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13| GKwU wÎfyRvK…wZ †¶‡Îi f~wg 24 wgUvi Ges D”PZv 15 wgUvi 50 †mw›UwgUvi n‡j, Gi †¶Îdj
wbY©q Ki|

14| GKwU AvqZvKvi †¶‡Îi ˆ`N©¨ 48 wgUvi Ges cÖ¯’ 32 wgUvi 80 †m. wg.| †¶ÎwUi evB‡i
Pviw`‡K 3 wgUvi we¯Í…Z GKwU iv¯Ív Av‡Q| iv¯ÍvwUi †¶Îdj KZ ?

15| GKwU eM©vKvi †¶‡Îi GK evûi ˆ`N©¨ 300 wgUvi Ges evB‡i Pviw`‡K 4 wgUvi PIov GKwU
iv¯Ív Av‡Q| iv¯ÍvwUi †¶Îdj KZ ?

16| GKwU wÎfyRvK…wZ Rwgi †¶Îdj 264 eM©wgUvi| Gi f~wg 22 wgUvi n‡j, D”PZv wbY©q Ki|
17| GKwU †PŠev”Pvq 19200 wjUvi cvwb a‡i| Gi MfxiZv 2.56 wgUvi Ges cÖ¯’ 2.5 wgUvi n‡j,

ˆ`N©¨ KZ ?
18| †mvbv, cvwbi Zzjbvq 19.3 ¸Y fvix| AvqZvKvi GKwU †mvbvi ev‡ii ˆ`N©¨ 7.8 †mw›UwgUvi, cÖ¯’

6.4 †mw›UwgUvi Ges D”PZv 2.5 †mw›UwgUvi| †mvbvi eviwUi IRb KZ ?
19| GKwU †QvU ev‡·i ˆ`N©¨ 15 †m. wg. 2.4 wg. wg., cÖ¯’ 7 †m. wg. 6.2 wg. wg. Ges D”PZv 5 †m.

wg. 8 wg. wg.| ev·wUi AvqZb KZ Nb †mw›UwgUvi ?
20| GKwU AvqZvKvi †PŠev”Pvi ˆ`N©¨ 5.5 wgUvi, cÖ¯’ 4 wgUvi Ges D”PZv 2 wgUvi| D³ †PŠev”PvwU

cvwbfwZ© _vK‡j cvwbi AvqZb KZ wjUvi Ges IRb KZ wK‡jvMÖvg n‡e ?
21| AvqZvKvi GKwU †¶‡Îi ˆ`N©¨ cÖ‡¯’i 1.5 ¸Y| cÖwZ eM©wgUvi 1.90 UvKv `‡i Nvm jvMv‡Z

10260.00 UvKv e¨q nq| cÖwZ wgUvi 2.50 UvKv `‡i H gv‡Vi Pviw`‡K †eov w`‡Z †gvU KZ
e¨q n‡e?

22| GKwU N‡ii †g‡S Kv‡c©U w`‡q XvK‡Z †gvU 7200 UvKv LiP nq| NiwUi cÖ¯’ 3 wgUvi Kg
n‡j 576 UvKv Kg LiP n‡Zv| NiwUi cÖ¯’ KZ ?

23| 80 wgUvi ˆ`N©¨ I 60 wgUvi cÖ¯_wewkó GKwU AvqZvKvi evMv‡bi wfZi Pviw`‡K 4 wgUvi
cÖk¯Í GKwU c_ Av‡Q| cÖwZ eM©wgUvi 7.25 UvKv `‡i H c_ euvav‡bvi LiP KZ ?

24| 2.5 wgUvi Mfxi GKwU eM©vK…wZ †Lvjv †PŠev”Pvq 28,900 wjUvi cvwb a‡i| Gi wfZ‡ii w`‡K
mxmvi cvZ jvMv‡Z cÖwZ eM©wgUvi 12.50 UvKv wnmv‡e †gvU KZ LiP n‡e ?

25| GKwU N‡ii †g‡S 26 wg. j¤̂v I 20 wg. PIov | 4 wg. j¤̂v I 2.5 wg. PIov KqwU gv`yi w`‡q
†g‡SwU m¤ú~Y© XvKv hv‡e ? cÖwZwU gv`y‡ii `vg 27.50 UvKv n‡j, †gvU LiP KZ n‡e ?

26| GKwU eB‡qi ˆ`N©¨ 25 †m. wg. I cÖ¯’ 18 †m. wg.| eBwUi c„ôvmsL¨v 200 Ges cÖwZ cvZv
KvM‡Ri cyiyZ¡ 0.1 wg. wg. n‡j, eBwUi AvqZb wbY©q Ki |

27| GKwU cyKz‡ii ˆ`N©¨ 32 wgUvi, cª¯_ 20 wgUvi Ges cyKz‡ii cvwbi MfxiZv 3 wgUvi | GKwU
†gwkb Øviv cyKziwU cvwbk~b¨ Kiv n‡”Q hv cÖwZ †m‡K‡Û 0.1 NbwgUvi cvwb †mP‡Z cv‡i |
cyKziwU cvwbk~b¨ Ki‡Z KZ mgq jvM‡e ?

28| 3 wgUvi ˆ`N©¨, 2 wgUvi cÖ¯’ I 1 wgUvi D”PZvwewkó GKwU Lvwj †PŠev”Pvq 50 †m.wg. evûwewkó
GKwU wb‡iU avZe NbK ivLv Av‡Q| †PŠev”PvwU cvwb Øviv c~Y© Kivi ci NbKwU Zz‡j Avbv n‡j,
cvwbi MfxiZv KZ n‡e ?
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PZy_© Aa¨vq

exRMwYZxq m~Îvewj I cÖ‡qvM

ˆ`bw›`b Rxe‡bi wewfbœ MvwYwZK mgm¨v mgvav‡b exRMwY‡Zi cÖ‡qvM I e¨envi e¨vcKfv‡e n‡q _v‡K|
exRMwYZxq cÖZxK Øviv cÖKvwkZ †h‡Kv‡bv mvaviY wbqg ev wm×všÍ‡K exRMwYZxq m~Î ev ms‡ÿ‡c m~Î
ejv nq| bvbvwea MvwYwZK mgm¨v exRMwYZxq m~‡Îi mvnv‡h¨ mgvavb Kiv hvq| mßg †kªwY‡Z cÖ_g
PviwU m~Î I G‡`i mv‡_ m¤ú„³ Abywm×všÍ¸‡jv m¤^‡Ü we¯ÍvwiZ Av‡jvPbv Kiv n‡q‡Q| G Aa¨v‡q
†m¸‡jv cybiæ‡jøL Kiv n‡jv Ges G‡`i cÖ‡qvM †`Lv‡bvi Rb¨ wKQz D`vniY †`Iqv n‡jv †hb wk¶v_©xiv
cÖ‡qvM m¤ú‡K© h‡_ó Ávb AR©b Ki‡Z cv‡i| G Aa¨v‡q exRMwYZxq m~Î cÖ‡qvM K‡i wØc`x I wÎc`x
ivwki eM© I Nb wbY©q, ga¨c` we‡kølY, Drcv`K Ges G‡`i mvnv‡h¨ Kxfv‡e exRMwYZxq ivwki
M.mv.¸. I j.mv.¸. wbY©q Kiv hvq Zv we¯ÍvwiZfv‡e Av‡jvPbv Kiv n‡q‡Q|

Aa¨vq †k‡l wkÿv_©xivÑ

� exRMwYZxq m~Î cÖ‡qvM K‡i wØc`x I wÎc`x ivwki eM© wbiƒcY, mijxKiY I gvb wbY©q Ki‡Z
cvi‡e|

� exRMwYZxq m~Î cÖ‡qvM K‡i wØc`x I wÎc`x ivwki Nb wbY©q, mijxKiY I gvb wbY©q Ki‡Z
cvi‡e|

� ga¨c` we‡køl‡Yi mvnv‡h¨ ivwkgvjvi Drcv`K we‡kølY Ki‡Z cvi‡e|
� exRMwYZxq ivwki M.mv.¸. I j.mv.¸. wbY©q Ki‡Z cvi‡e|

4.1 exRMwYZxq m~Îvewj
mßg †kªwY‡Z exRMwYZxq cÖ_g PviwU m~Î I G‡`i mv‡_ m¤ú„³ Abywm×všÍ¸‡jv m¤^‡Ü Av‡jvPbv Kiv
n‡q‡Q| GLv‡b †m¸‡jv cybiy‡jøL Kiv n‡jv|
(a + b)2 Gi R¨vwgwZK e¨vL¨vwU wbgœiƒc :
m¤ú~Y© eM©‡¶ÎwUi †ÿÎdj = (a + b) × (a + b) = (a + b)2

∴ (a + b)2 = a × (a + b) + b × (a + b)

� = a2 + ab + ab + b2

Avevi, eM©‡¶ÎwUi Ask¸‡jvi †¶Îd‡ji mgwó
a × a + a × b + b × a + b × b

= a2 + ab + ab + b2

= a2 + 2ab + b2

a2 ab a

b

b

a

b ab

a

a

b2

a + b

a + b



jÿ Kwi, m¤ú~Y© eM©‡¶ÎwUi †ÿÎdj = eM©‡¶ÎwUi Ask¸‡jvi †ÿÎd‡ji mgwó
∴ (a + b)2 = a2 + 2ab + b2

mßg †kªwY‡Z †h m~Î I Abywm×všÍ¸‡jv m¤ú‡K© †R‡bwQ Zv n‡jv :

m~Î 1| (a + b)2 = a2 + 2ab + b2

K_vq, `yBwU ivwki †hvMd‡ji eM© = 1g ivwki eM© + 2 × 1g ivwk × 2q ivwk + 2q ivwki eM©|

m~Î 2| (a − b)2 = a2 − 2ab + b2

K_vq, `yBwU ivwki we‡qvMd‡ji eM© = 1g ivwki eM© − 2 × 1g ivwk × 2q ivwk + 2q ivwki eM©|

m~Î 3| a2 − b2 = (a + b)(a − b)

K_vq, `yBwU ivwki e‡M©i we‡qvMdj = ivwk `yBwUi †hvMdj × ivwk `yBwUi we‡qvMdj

m~Î 4| (x + a)(x + b) = x2 + (a + b)x + ab

K_vq, `yBwU wØc`x ivwki cÖ_g c` GKB n‡j, Zv‡`i ¸Ydj n‡e cÖ_g c‡`i eM©, ¯̂-¯^ wPýhy³ wØZxq

c`Ø‡qi mgwói mv‡_ cÖ_g c‡`i ¸Ydj I ¯^-¯^ wPýhy³ wØZxq c`Ø‡qi ¸Yd‡ji mgwói mgvb|

A_©vr, (x + a)(x + b) = x2 + (a Ges b Gi exRMwYZxq †hvMdj) x + (a Ges b Gi ¸Ydj)

Abywm×všÍ 1| a2 + b2 = (a + b)2 − 2ab

Abywm×všÍ 2| a2 + b2 = (a − b)2 + 2ab

Abywm×všÍ 3| (a + b)2 = (a − b)2 + 4ab

Abywm×všÍ 4| (a − b)2 = (a + b)2 − 4ab

Abywm×všÍ 5| 2(a + b)2 = (a + b)2 + (a − b)2

Abywm×všÍ 6| 4ab = (a + b)2 − (a − b)2

ev,

D`vniY 1| 3x + 5y Gi eM© wbY©q Ki|

mgvavb : (3x + 5y)2 = (3x)2 + 2 × 3x × 5y + (5y)2

� � = 9x2 + 30xy + 25y2
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D`vniY 2| e‡M©i m~Î cÖ‡qvM K‡i 25-Gi eM© wbY©q Ki|

mgvavb : (25)2 = (20 + 5)2 = (20)2 + 2 × 20 × 5 + (5)2 

                      = 400 + 200 + 25

                      = 625

D`vniY 3| 4x − 7y Gi eM© wbY©q Ki|

mgvavb : (4x − 7y)2 = (4x)2 − 2 × 4x × 7y + (7y)2 

                              = 16x2 − 56xy + 49y2

D`vniY 4| a + b = 8 Ges ab = 15 n‡j, a2 + b2 Gi gvb wbY©q Ki|

mgvavb : a2 + b2 = (a + b)2 − 2ab

� � = (8)2 − 2 × 15

� � = 64 − 30

� � = 34

D`vniY 5| a − b = 7 Ges ab = 60 n‡j, a2 + b2 Gi gvb wbY©q Ki|

mgvavb : a2 + b2 = (a − b)2 + 2ab

� � = (7)2 + 2 × 60

� � = 49 + 120

� � = 169

D`vniY 6| x − y = 3 Ges xy = 10 n‡j, (x + y)2 Gi gvb wbY©q Ki|

mgvavb : (x + y)2 = (x − y)2 + 4xy

� � = (3)2 + 4 × 10

� � = 9 + 40

� � = 19

D`vniY 7| a + b = 7 Ges ab = 10 n‡j, (a − b)2 Gi gvb wbY©q Ki|

mgvavb (a − b)2 = (a + b)2 − 4ab

� � = (7)2 − 4 × 10

� � = 49 − 40

� � = 9
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KvR :

1| 2a + 5b Gi eM© wbY©q Ki|

2| 4x − 7 Gi eM© wbY©q Ki|

3| a + b = 7 Ges ab = 9 n‡j, a2 + b2 Gi gvb wbY©q Ki|

4| x − y = 5 Ges xy = 6 n‡j, (x + y)2 Gi gvb wbY©q Ki|

D`vniY 9| m~‡Îi mvnv‡h¨ 3p + 4 †K 3p − 4 Øviv ¸Y Ki|

mgvavb : (3p + 4)(3p − 4)

� � = (3p)2 − (4)2

� � = 9p2 − 16

D`vniY 10| m~‡Îi mvnv‡h¨ 5m + 8 †K 5m + 9 Øviv ¸Y Ki|

mgvavb : Avgiv Rvwb, (x + a)(x + b) = x2 + (x + b)x + ab

               ∴�� (5m + 8)(5m + 9)

� � = (25m)2 + (8 + 9) × 5m + 8 × 9

� � = 25m2 + 17 × 5m + 72

� � = 25m2 + 85m + 72

D`vniY 11| mij Ki (5a − 7b)2 + 2(5a − 7b)(9b − 4a) + (9b − 4a)2 Øviv ¸Y Ki|

mgvavb : awi, (5a − 7b) = x Ges 9b − 4a = y
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        ∴� cÖ`Ë ivwk = x2 + 2xy + y2

� � = (x + y)2

� � = (5a − 7b + 9b − 4a)2 [x Ges y Gi gvb ewm‡q]

� � = (a + 2b)2

� � = a2 + 4ab + 4b2

D`vniY 12| mij Ki (x + 6) (x + 4) †K `yBwU ivwki AšÍi iƒ‡c cÖKvk Ki|

mgvavb : Avgiv Rvwb, ab =

D`vniY 13| mij Ki x = 4, y = −8 Ges z = 5 n‡j, 25(x + y)2 − 20(x + y)(y + z) + 4(y + z)2

Gi gvb KZ ?

mgvavb : awi, x + y = a Ges y + z = b

  ∴  cÖ`Ë ivwk = 25a2 − 20ab + 4b2

� = (5a)2 − 2 × 5a × 2b + (2b)2

� = (5a − 2b)2

� = {5(x + y) − 2 (y + z)2} [a I b Gi gvb ewm‡q ]

� = (5x + 5y − 2y − 2z)2

� = (5x + 3y − 2z)2

� = (5 × 4 + 3 × − 8 − 2 × 5)2 [x, y I z Gi gvb ewm‡q ]

� = (20 − 24 − 10)2

� = (−14)2 = 196
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KvR : 1| m~‡Îi mvnv‡h¨ (5x + 7y) I (5x − 7y) Gi ¸Ydj wbY©q Ki|

2| m~‡Îi mvnv‡h¨ (x + 10) I (x − 14) Gi ¸Ydj wbY©q Ki|

3| (4x − 3y) I (6x + 5y) †K `yBwU ivwki e‡M©i AšÍi iƒ‡c cÖKvk Ki|

(a + b + c)2 Gi R¨vwgwZK e¨vL¨v :

m¤ú~Y© eM©‡ÿÎwUi †ÿÎdj

(a + b + c) × (a + b + c) = (a + b + c)2

∴ (a + b + c)2

= a × (a + b + c) + b × (a + b + c) + c × (a + b + c)

= a2 + ab + ac + ab + b2 + bc + ca + bc + c2

= a2 + 2ab + 2ac + b2 + 2bc + c2

∴ (a + b + c)2 = a2 + b2 + c2 + 2ab + 2bc + 2ac

Avevi, eM©‡ÿÎwUi Ask¸‡jvi †ÿÎd‡ji mgwó

= a2 + ab + ac + ab + b2 + bc + ac + bc + c2

= a2 + 2ab + 2ac + b2 + 2bc + c2

= a2 + b2 + c2 + 2ab + 2bc + 2ac

jÿ Kwi, m¤ú~Y© eM©‡ÿÎwUi †ÿÎdj = eM©‡ÿÎwUi Ask¸‡jvi †ÿÎd‡ji mgwó

∴ (a + b + c)2 = a2 + b2 + c2 + 2ab + 2bc + 2ac

D`vniY 14| mij Ki  2x + 3y + 5z Gi eM© wbY©q Ki|

mgvavb : awi, 2x = a, 3y = b Ges 5z = c

∴  cÖ`Ë ivwki eM© =  (a + b + c)2

� = a2 + b2 + c2 + 2ab + 2bc + 2ac

� = (2x)2 + (3y)2 + (5z)2 + 2 × 2x × 3y+2×3y×5z + 2 × 2x × 5z [a, b I c Gi

= 4x2 + 9y2 + 25z2 + 12xy + 30yz + 20xz gvb ewm‡q ]

∴ (4x + 3y + 5z)2 = 4x2 + 9y2 + 25z2 + 12xy + 30yz + 20xz  
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D`vniY 15| 5a − 6b − 7c Gi eM© wbY©q Ki|

mgvavb : (5a − 6b − 7c)2 = {5a − (6b + 7c)}2

� = (5a)2 − 2 × 5a × (6b + 7c) +  (6b + 7c)2

� = 25a2 − 10a (6b + 7c) + (6b)2 + 2 × 6b × 7c + (7c)2

� = 25a2 − 60ab − 70ac + 36b2 + 84bc + 49c2

� = 25a2 + 36b2 + 49c2− 60ab + 84bc − 70ac

weKí mgvavb :

Avgiv Rvwb, (x + y + z)2 = x2 + y2 + z2 + 2xy + 2yz + 2xz

GLv‡b, 5a = x, − 6b = y Ges − 7c = z a‡i

(5a − 6b − 7c)2 = (5a)2 + (−6b)2 + (−7c)2

                             + 2 × (5a) × (−6b) + 2 × (−6b) × (−7c)+2 × (5a) × (−7c) 

�   = 25a2 + 36b2 + 49c2− 60ab + 84bc − 70ac

KvR : m~‡Îi mvnv‡h¨ eM© wbY©q Ki :

1| ax + by + c 2| 4x + 5y − 7z

Abykxjbx 4.1

1| m~‡Îi mvnv‡h¨ wb‡Pi ivwk¸‡jvi eM© wbY©q Ki :

(K) 5a + 7b (L) 6x + 3 (M) 7p − 2q

(N) ax − by (O) x3 + xy (P) 11a − 12b

(Q) 6x2y − 5xy2 (R) − x − y (S) − xyz − abc

(T) a2x3 − b2y4 (U) 108 (V) 606

(W) 597 (X) a − b + c (Y) ax + b + 2

(Z) xy + yz − zx (_) 3p + 2q − 5r (`) x2 − y2 − z2

(a) 7a2 + 8b2 − 5c2
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2| mij Ki :

(K) (x + y)2 + 2(x + y)(x − y) + (x − y)2

(L) (2a + 3b)2 − 2(2a + 3b)(3b − a) + (3b − a)2

(M) (3x2 + 7y2)2 + 2(3x2 + 7y2)(3x2 − 7y2) + (3x2 − 7y2)2

(N) (8x + y)2 − (16x + 2y)(5x + y) + (5x + y)2

(O) (5x2 − 3x −2)2 + (2 + 5x2 − 3x)2 −2(5x2 − 3x + 2)(2 + 5x2 − 3x)

3| m~Î cÖ‡qvM K‡i ¸Ydj wbY©q Ki :

(K) (x + 7)(x − 7) (L) (5x + 13)(5x − 13)

(M) (xy + yz)(xy − yz) (N) (ax + b)(ax − b)

(O) (a + 3)(a + 4) (P) (ax + 3)(ax + 4)

(Q) (6x + 17)(6x − 13) (R) (a2 + b2)(a2 − b2)(a4 + b4)

(S) (ax − by + cz)(ax + by − cz) (T) (3a − 10)(3a − 5)

(U) (5a + 2b − 3c)(5a + 2b + 3c) (V) (ax + by + 5) (ax + by + 3)

4| a = 4, b = 6 Ges c = 3 n‡j  4a2b2 − 16ab2c + 16b2c2 Gi gvb wbY©q Ki|

5| x −       = 3 n‡j, x2 +    Gi gvb wbY©q Ki|

6| a +       = 4 n‡j, a4 +    Gi gvb KZ ?

7| m = 6, n = 7 n‡j,  16(m2 + n2)2 + 56(m2 + n2) (3m2 − 2n2) + 49(3m2 − 2n2) Gi gvb

wbY©q Ki|

8| a −       = m n‡j, †`LvI †h, a4 +    = m4 + 4m2 + 2

9| x −       = 4 n‡j, cÖgvY Ki †h, x2 +    = 18

10| m +      = 2 n‡j, cÖgvY Ki †h, m4 +    = 2
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11| x + y = 12 Ges xy = 27 n‡j, (x − y)2 I x2 + y2 Gi gvb wbY©q Ki|

12| a + b = 13 Ges a − b = 3 n‡j, 2a2 + 2b2 I ab Gi gvb wbY©q Ki|

13| `yBwU ivwki e‡M©i AšÍi iƒ‡c cÖKvk Ki :

(K) (5p − 3q)(p + 7q) (L) (6a + 9b)(7b − 8a)

(M) (3x + 5y)(7x − 5y) (N) (5x + 13)(5x − 13)

4.2 Nbd‡ji m~Îvewj I Abywm×všÍ

m~Î 5| (a + b)3 = a3 + 3a2b + 3ab2 + b2

� = a3 + b3 + 3ab(a + b)

cÖgvY : (a + b)3 = (a + b)(a + b)2

� = (a + b)(a2 + 2ab + b2)

� = a(a2 + 2ab + b2) + b(a2 + 2ab + b2)

� = a3 + 2a2b + ab2 + (a2b + 2ab2 + b3)

� = a3 + 3a2b + 3ab2 + b3

� = a3 + 3ab(a + b) + b3

� = a3 + b3 + 3ab(a + b)

Abywm×všÍ 7| (a3 + b3) = (a + b)3 − 3ab(a + b)

m~Î 6| (a − b)3 = a3 − 3a2b + 3ab2 − b3

= a3 − b3 − 3ab(a − b)

cÖgvY : (a − b)3 = (a − b)(a − b)2

� = (a − b)(a2 − 2ab + b2)

� = a(a2 − 2ab + b2) − b(a2 − 2ab + b2)

� = a3 − 2a2b + ab2 − a2b + 2ab2 − b3

� = a3 − 3a2b + 3ab2 − b3

� = a3 − b3 − 3ab(a − b)
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Abywm×všÍ 8| a3 − b3 = (a − b)3 + 3ab(a − b)

D`vniY 16| 3x + 2y Gi Nb wbY©q Ki|

mgvavb : (3x + 2y)3 = (3x)3 + 3 × (3x)2 × (2y) + 3 × (3x) × (2y)2 + (2y)3 

= 27x3 + 3 × 9x2 × 2y + 3 × 3x × 4y2 + 8y3 

= 27x3 + 54x2y + 36xy2 + 8y3 

D`vniY 17| 2a + 5b Gi Nb wbY©q Ki|

mgvavb : (2a + 5b)3= (2a)3 + 3 × (2a)2 × (5b) + 3 × (2a) × (5b)2 + (5b)3 

= 8a3 + 3 × 4a2 × 5b + 3 × 2a × 25b2 + 125b3 

= 8a3 + 60a2b + 150ab2 + 125b3 

D`vniY 18| m − 2n Gi Nb wbY©q Ki|

mgvavb : (m − 2n)3 = (m)3 − 3 × (m)2 × (2n) + 3 × m × (2n)2 − (2n)3 

= m3 − 3m2 × 2n + 3m × 4n2 − 8n3

= m3 − 6m2n + 12mn2 − 8n3

D`vniY 19| 4x − 5y Gi Nb wbY©q Ki|

mgvavb : (4x − 5y)3 = (4x)3 − 3 × (4x)2 × (5y) + 3 × (4x) × (5y)2 − (5y)3 

= 64x3 − 3 × 16x2 × 5y + 3 × 4x × 25y2 − 125y3 

= 64x3 − 240x2y + 300xy2 − 125y3 

D`vniY 20| x + y − z Gi Nb wbY©q Ki|

mgvavb : (x + y − z)3 = {(x + y) − z}3

� = (x + y)3 − 3(x + y)2 × z + 3(x + y) × z2 − z3

� = (x3 + 3x2y + 3xy2 + y3) − 3(x2 + 2xy + y2) × z + 3(x + y) × z2 − z3

� = x3 + 3x2y + 3xy2 + y3 − 3x2z − 6xyz − 3y2z + 3xz2 + 3yz2 − z3

� = x3 + y3 − z3 + 3x2y + 3xy2 − 3x2z − 3y2z + 3xz2 + 3yz2 − 6xyz
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KvR : m~‡Îi mvnv‡h¨ Nb wbY©q Ki :

1| ab + bc 2| 2x − 5y 3| 2x − 3y − z

D`vniY 21| mij Ki :

(4m + 2n)3 + 3(4m + 2n)2 (m − 2n) + 3(4m + 2n)(m − 2n)2 + (m − 2n)3

mgvavb : awi, 4m + 2n = a Ges m − 2n = b

∴ cÖ`Ë ivwk = a3+ 3a2b + 3ab2 + b3

� = (a + b)3

� = {(4m + 2n) + (m − 2n)}3

� = (4m + 2n + m − 2n)3

� = (5m)3 = 125m3

D`vniY 22| mij Ki :

(4a − 8b)3 − (3a − 9b)3 − 3(a + b)(4a − 8b)(3a − 9b)

mgvavb : awi, 4a + 8b = x Ges 3a − 9b = y

∴x − y = (4a − 8b) − (3a − 9b) = 4a − 8b − 3a + 9b = a + b

GLb cÖ`Ë ivwk = x3 − y3 − 3(x − y) × x × y

� = x3 − y3 − 3xy(x − y)

� = (x − y)3

� = (a + b)3

� = a3 + 3a2b + 3ab2 + b3

D`vniY 23| a + b = 3 Ges ab = 2 n‡j, a3 + b3 Gi gvb wbY©q Ki|

mgvavb : a3 + b3 = (a + b)3 − 3ab(a + b)

= (3)3 − 3 × 2 × 3 [gvb ewm‡q]

= 27 − 18 = 9

50 MwYZ



weKí mgvavb †`Iqv Av‡Q, a + b = 3 Ges ab = 2

GLb, a + b = 3

ev, (a + b)3 = (3)3 [Dfqcÿ‡K Nb K‡i]

ev, a3 + b3 + 3ab(a + b) = 27

ev, a3 + b3 + 3 × 2 × 3 = 27

ev, a3 + b3 + 18 = 27

ev, a3 + b3 = 27 − 18

∴ a3 + b3 = 9

D`vniY 24| x − y = 10 Ges xy = 30 n‡j, x3 − y3 Gi gvb wbY©q Ki|

mgvavb : x3 − y3 = (x − y)3 + 3xy(x − y)

= (10)3 + 3 × 30 × 10

= 1000 + 900

= 1900

D`vniY 25| x + y = 4 n‡j, x3 + y3 + 12xy Gi gvb KZ ?

mgvavb : x3 + y3 + 12xy = x3 + y3 + 3 × 4 × xy

� = x3 + y3 + 3(x + y) × xy

� = x3 + y3 + 3xy(x + y)

� = (x + y)3

� = (4)3

� = (64)
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D`vniY 26| 7
1

=+
a

a n‡j, 3
3 1

a
a + Gi gvb wbY©q Ki|

mgvavb :
3

3
3

3 11
⎟
⎠
⎞

⎜
⎝
⎛+=+

a
a

a
a
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322

21343

737

11
3

1

3

3

=

−=

×−=

⎟
⎠
⎞

⎜
⎝
⎛ +××−⎟

⎠
⎞

⎜
⎝
⎛ +=

)(

a
a

a
a

a
a

D`vniY 27| 2=m n‡j, 3365427 23 +++ mmm Gi gvb wbY©q Ki|

mgvavb : cÖ`Ë ivwk = 5)2()2()3(32)3(3)3( 3223 −+××+××+ mmm

5075512

58526

5223

523

33

3

3

=−=

−=−+=

−+×=

−+=

)(

)(

)( m

[ m Gi gvb ewm‡q]

KvR : 1| mij Ki : )65)(67(6)65()67( 33 −−−−−− xxxxx

2| 2110 ==+ abba Ges n‡j, 33 ba + Gi gvb wbY©q Ki|

3| 3
1

=+
a

a n‡j, †`LvI †h, 18
1
3

3 =+
a

a

4.3 Nbd‡ji mv‡_ m¤ú„³ AviI ỳBwU m~Î
m~Î 7| ))(( 2233 babababa +−+=+

cÖgvY : )(3)( 333 baabbaba +−+=+

))((

)32)((

}3)){((

22

22

2

bababa

abbababa

abbaba

+−+=

−+++=

−++=

wecixZfv‡e, ))(( 22 bababa +−+

33

322223

2222 )()(

ba

babbaabbaa

bababbabaa

+=

+−++−=

+−++−=

∴ 3322 ))(( babababa +=+−+
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m~Î 8| ))(( 2233 babababa ++−=−

cÖgvY : )(3)( 333 baabbaba −+−=−

))((

)32)((

}3)){((

22

22

2

bababa

abbababa

abbaba

++−=

++−−=

+−−=

wecixZfv‡e, ))(( 22 bababa ++−

33

322223

2222 )()(

ba

babbaabbaa

bababbabaa

−=

−−−++=

++−++=

∴ 3322 ))(( babababa −=++−

D`vniY 28| 34 827 xyx + †K Drcv`‡K we‡kølY Ki|

mgvavb : )827(827 3334 yxxxyx +=+

)469)(23(

})2()2()3()3){(23(

})2()3{(

22

22

33

yxyxyxx

yyxxyxx

yxx

+−+=

+×−+=

+=

D`vniY 29| 33 8124 yx − †K Drcv`‡K we‡kølY Ki|

mgvavb : )( 3333 27838124 yxyx −=−

))((

})()()()){((

})(){(

22

22

33

964323

3322323

323

yxyxyx

yyxxyx

yx

++−=

+×+−=

−=

D`vniY 30| m~‡Îi mvnv‡h¨ )(I)( 422 242 +−+ xxx Gi ¸Ydj wbY©q Ki|

mgvavb : )42)(2( 242 +−+ xxx

8

2

222

6

332

22222

+=

+=

+×−+=

x

x

xxx

)()(

})){((
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D`vniY 31| m~‡Îi mvnv‡h¨ )()( I 22 25201654 bababa ++− Gi ¸Ydj wbY©q Ki|

mgvavb : ))(( 22 25201654 bababa ++−

33

33

22

12564

54

554454

ba

ba

bbaaba

−=

−=

+×+−=

)()(

})()){((

KvR : 1| m~‡Îi mvnv‡h¨ )964()32( 22 bababa +−+ I Gi ¸Ydj wbY©q Ki|

2| 827 3 −a †K Drcv`‡K we‡kølY Ki|

1| m~‡Îi mvnv‡h¨ wb‡Pi ivwk¸‡jvi Nb wbY©q Ki :

(K) yx +3 (L) yx +2 (M) qp 25 + (N) dcba 22 + (O) 76 −p (P) byax −

(Q) 22 32 rp − (R) 23 +x (S) pnm 532 −+ (T) 222 zyx +− (U) 2222 dcba −

(V) cbba 32 − (W) 33 2yx − (X) ba 1211 − (Y) 33 yx +

2| mij Ki :

(K) 3223 33333333 )())(()()()( yxyxyxyxyxyx −+−++−+++

(L) 3222 25255232552352 )())(()()()( pqpqqppqqpqp −+−++−+++

(M) 3223 )2()2)(2(3)2()2(3)2( yxyxyxyxyxyx −−−++−+−+

(N) 3223 46462634626326 )())(()()()( −−−++−+−+ mmmmmm

(O) )(6)()( 2233 yxxyxyx −+++−

3| 8=+ ba Ges 15=ab n‡j, 33 ba + Gi gvb KZ ?

4| 2=+ yx n‡j, †`LvI †h, 8633 =++ xyyx

5| 1332 =+ yx Ges 6=xy n‡j, 33 278 yx + Gi gvb wbY©q Ki|

Gi gvb wbY©q Ki|6| 35 ==− pqqp , n‡j, 33 qp −

Abykxjbx 4.2
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7| 32 =− yx n‡j, xyyx 188 33 −− Gi gvb wbY©q Ki|

8| 534 =−x n‡j, cÖgvY Ki †h, 1251802764 3 =−− xx

9| 3−=a Ges 2=b n‡j, 3223 2754368 babbaa +++ Gi gvb wbY©q Ki|

10| 7=a n‡j, 1126 23 +++ aaa Gi gvb wbY©q Ki|

11| 5=x n‡j, 644812 23 −+− xxx Gi gvb KZ ?

12| 222 cba =+ n‡j, cÖgvY Ki †h, 622266 3 ccbaba =++

13| 4
1

=+
x

x n‡j, cÖgvY Ki †h, 52
1

3

3 =+
x

x

14| 5
1

=−
a

a n‡j, 3
3 1

a
a − Gi gvb KZ ?

15| m~‡Îi mvnv‡h¨ ¸Ydj wbY©q Ki :

(K) ))(( 422422 bbaaba +−+ (L) ))(( 2222 ybabxyxabyax ++−

(M) ))(( 12412 2422 ++− abbaab (N) ))(( 2242 aaxxax +−+

(O) ))(( 22 16284947 bababa +−+ (P) )18)(124)(12( 32 +++− aaaa

(Q) ))()()(( 2222 aaxxaxaaxxax ++−+−+

(R) )27125)(91525)(35( 3322 babababa −+−+

16| Drcv`‡K we‡kølY Ki :

(K) 83 +a (L) 3438 3 +x (M) 34 278 aba +

(N) 18 3 +x (O) 33 12564 ba − (P) 633 64729 cba −

(Q) 3333 6427 cbba + (R) 33 18956 yx −

4.4 Drcv`‡K we‡kølY

Drcv`K : hw` †Kv‡bv exRMwYZxq ivwk ỳB ev Z‡ZvwaK ivwki ¸Ydj nq, Zvn‡j †k‡lv³ ivwk¸‡jvi

cÖ‡Z¨KwU‡K cÖ_g ivwki Drcv`K ev ¸YbxqK (Factor ) ejv nq| †hgb, ))((22 bababa −+=− , GLv‡b

)()( I baba −+ Drcv`K|



Drcv`‡K we‡kølY : hLb †Kv‡bv exRMwYZxq ivwk‡K m¤¢ve¨ `yB ev Z‡ZvwaK mij ivwki ¸Ydjiƒ‡c
cÖKvk Kiv nq, ZLb G Drcv`‡K we‡kølY Kiv e‡j Ges H mij ivwk¸‡jvi cÖ‡Z¨KwU‡K cÖ_‡gv³
ivwki Drcv`K ejv nq| †hgb, x2 + 2x = x(x + 2) [GLv‡b x I (x + 2 ) Drcv`K]

Drcv`K wbY©q Kivi wbqg¸‡jv wb‡P †`Iqv n‡jv :

(K) myweavg‡Zv mvwR‡q :

(L) GKwU ivwk‡K c~Y© eM© AvKv‡i cÖKvk K‡i :

(M) GKwU ivwk‡K `yBwU e‡M©i AšÍi iƒ‡c cÖKvk K‡i Ges a2 − b2 m~Î cÖ‡qvM K‡i :
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pyqxqypx −+− †K mvRv‡bv n‡jv, qypyqxpx −−+ iƒ‡c|

GLb, ).)(()()( yxqpqpyqpxqypyqxpx −+=+−+=−−+

Avevi, pyqxqypx −+− †K mvRv‡bv n‡jv, qyqxpypx −+− iƒ‡c|

GLb, ).)(()()( qpyxyxqyxpqyqxpypx +−=−+−=−+−

)2)(2()2(

)2(22)(44
2

2222

yxyxyx

yyxxyxyx

++=+=

+××+=++

1222 −−+ baba

122 222 −−−++= bbbaba [GLv‡b 2b GKevi †hvM Ges GKevi we‡qvM Kiv n‡q‡Q| G‡Z ivwki

gv‡bi †Kv‡bv cwieZ©b nq bv]

)1)(12(
)1)(1(

)1()(

)12()2(
22

222

−++=
−−++++=

+−+=
++−++=

aba
bbabba

bba

bbbaba

weKí wbqg :

)12)(1(

)21)(1(

)1(2)1)(1(

)22()1(

122
2

2

++−=

++−=

−+−+=

−+−=

−−+

baa

baa

abaa

baba

baba



4.5 x2 + px + q  AvKv‡ii ivwki Drcv`K
Avgiv Rvwb, x2 + (a + b) x + ab = (x + a)(x + b)| GB m~ÎwUi evgcv‡ki ivwki mv‡_ x2 + px + q Gi

Zzjbv Ki‡j †`Lv hvq †h, Dfq ivwk‡ZB wZbwU c` Av‡Q, cÖ_g c`wU x2 I Gi mnM 1 (GK), wØZxq ev ga¨

c`wU‡Z x Av‡Q, hvi mnM h_vµ‡g (a + b) I p Ges Z…Zxq c`wU x ewR©Z, †hLv‡b h_vµ‡g ab I q Av‡Q|

x2 + (a + b) x + ab Gi `yBwU Drcv`K| AZGe, x2 + px + q GiI `yBwU Drcv`K n‡e|

g‡b Kwi, x2 + px + q Gi Drcv`K `yBwU (x + a) I (x + b)

myZivs, x2 + px + q = (x + a)(x + b) = x2 + (a + b) x + ab

Zvn‡j, p = a + b Ges q = ab

GLb, x2 + px + q Gi Drcv`K wbY©q Ki‡Z n‡j, q †K Ggb `yBwU Drcv`‡K cÖKvk Ki‡Z n‡e hvi

exRMwYZxq mgwó p nq| GB cÖwµqv‡K ga¨c` we‡kølY Middle term breakup e‡j|

x2 + 7x + 12 ivwkwU‡K Drcv`‡K we‡kølY Ki‡Z n‡j 12 †K Ggb `yBwU Drcv`‡K cÖKvk Ki‡Z n‡e hvi

mgwó 7 Ges ¸Ydj 12 nq| 12 Gi m¤¢ve¨ Drcv`K †Rvovmg~n (1,12), (2,6), I (3,4)| G‡`i g‡a¨

(3,4) †RvovwUi mgwó (3 + 4) = 7 Ges ¸Ydj 3 × 4 = 12

∴ x2 + 7x + 12 = (x + 3) (x + 4)
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(N) ))(()( bxaxabxbax ++=+++2 m~ÎwU e¨envi K‡i :

))((
)(
52

5252107 22

++=
×+++=++

xx
xxxx

(O) GKwU ivwk‡K Nb AvKv‡i cÖKvk K‡i :

))()((
)(

)()()()(

323232
32

33233232
2754368

3

3223

23

+++=
+=

+××+××+=
+++

xxx
x

xxx
xxx

(P) ))(( 2233 babababa +−+=+ Ges ))(( 2233 babababa ++−=−

m~Î `yBwU e¨envi K‡i :

))((
})()()){(()()(

))((
})()()){(()()(

46923
22332323827

2510452
552252521258

2

22333

2

22333

++−=
+×+−=−=−

+−+=
+×−+=+=+

xxx
xxxxx

xxx
xxxxx

KvR : Drcv`‡K we‡kølY Ki :

1| 224 yx − 2| aab 246 2 − 3| 42 22 −++ ppxx 4| 33 27yx +



gšÍe¨ : cÖwZ‡ÿ‡Î  p I q DfqB abvZ¥K we‡ePbv K‡i, x2 + px + q, x2 − px + q, x2 + px − q Ges x2 − 

px − q AvKv‡ii ivwki Drcv`‡K we‡kølY Ki‡Z n‡j, cÖ_g I wØZxq ivwk‡Z q abvZ¥K nIqv‡Z q Gi

Drcv`K `yBwU GKB wPýhy³ ivwk A_©vr, DfqB abvZ¥K A_ev DfqB FYvZ¥K n‡e| G‡ÿ‡Î, p abvZ¥K n‡j,

Gi Dfq Drcv`KB abvZ¥K n‡e, Avi p FYvZ¥K n‡j, q Gi Dfq Drcv`KB FYvZ¥K n‡e|

Z…Zxq I PZz_© AvKv‡ii ivwk‡Z q FYvZ¥K A_©vr, (- q) nIqv‡Z q Gi Drcv`K `yBwU wecixZ wPýhy³ n‡e

Ges p abvZ¥K n‡j, Drcv`K `yBwUi abvZ¥K msL¨vwU FYvZ¥K msL¨vwUi cig gvb †_‡K eo n‡e| Avi p

FYvZ¥K n‡j, Drcv`K `yBwUi FYvZ¥K msL¨vi cig gvb abvZ¥K msL¨v †_‡K eo n‡e|

D`vniY 1| x2 + 5x + 6 †K Drcv`‡K we‡kølY Ki|

mgvavb : Ggb `yBwU abvZ¥K msL¨v wbY©q Ki‡Z n‡e, hv‡`i mgwó 5 Ges ¸Ydj 6|

6 Gi m¤¢ve¨ Drcv`K †Rvov¸‡jv n‡”Q (1, 6) I (2, 3)|

G‡`i g‡a¨ (2, 3) †RvovwUi msL¨v¸‡jvi mgwó 2 + 3 = 5 Gi ¸Ydj 2 × 3 = 6

∴ x2 + 5x + 6 = x2 + 2x + 3x + 6

= x(x + 2) + 3(x + 2)

= (x + 2) (x + 3)

D`vniY 2| x2 − 15x + 54 †K Drcv`‡K we‡kølY Ki|

mgvavb : Ggb `yBwU msL¨v wbY©q Ki‡Z n‡e hv‡`i mgwó −15 Ges ¸Ydj 54| GLv‡b `yBwU msL¨vi mgwó

FYvZ¥K, wKšÍy ¸Ydj abvZ¥K| Kv‡RB, msL¨v `yBwU DfqB FYvZ¥K n‡e|

54 Gi m¤¢ve¨ Drcv`K †Rvov¸‡jv n‡”Q (−1, −54), (−2, −27), (−3, −18), (−6, −9)| G‡`i g‡a¨

(−6, −9) Gi msL¨v¸‡jvi mgwó = −6, −9 = −15 Ges G‡`i ¸Ydj (−6) × (−9) = 54

∴ x2 − 15x + 54 = x2 − 6x − 9x + 54

= x(x − 6) − 9(x − 6)

= (x − 6) (x − 9)

D`vniY 3| x2 + 2x − 15 †K Drcv`‡K we‡kølY Ki|

mgvavb : Ggb `yBwU msL¨v wbY©q Ki‡Z n‡e hv‡`i mgwó 2 Ges ¸Ydj (−15)| GLv‡b `yBwU msL¨vi mgwó

abvZ¥K, wKšyÍ ¸Ydj FYvZ¥K| Kv‡RB, msL¨v `yBwUi g‡a¨ †h msL¨vi cig gvb eo †mB msL¨vwU abvZ¥K, Avi

†h msL¨vi cig gvb †QvU †m msL¨vwU FYvZ¥K n‡e| (−15) Gi m¤¢ve¨ †Rvov¸‡jv n‡”Q (−1, 15), (−3, 5)|
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G‡`i g‡a¨ (−3, 5) Gi msL¨v¸‡jvi mgwó = −3 + 5 = 2

∴ x2 + 2x − 15 = x2 + 5x − 3x − 15

= x(x + 5) − 3(x + 5)

= (x + 5) (x − 3)

D`vniY 4| x2 − 3x − 28 †K Drcv`‡K we‡kølY Ki|

mgvavb : Ggb `yBwU msL¨v wbY©q Ki‡Z n‡e hv‡`i mgwó (−3) Ges ¸Ydj (−28)| GLv‡b `yBwU msL¨vi

mgwó FYvZ¥K Ges ¸Ydj FYvZ¥K, Kv‡RB msL¨v `yBwUi g‡a¨ †h msL¨vi cig gvb eo †mB msL¨vwU FYvZ¥K,

Avi †h msL¨vwUi cig gvb †QvU †mB msL¨vwU abvZ¥K n‡e| (−28) Gi m¤¢ve¨ Drcv`K †Rvov¸‡jv n‡”Q,

(+1, 28), (2, −14) I (4, −7)| G‡`i g‡a¨ (4, −7) Gi msL¨v¸‡jvi mgwó = −7 + 4 = − 3

∴ x2 − 3x − 28 = x2 − 7x + 4x − 28

= x(x − 7) + 4(x − 7)

= (x − 7) (x + 4)

KvR : Drcv`‡K we‡kølY Ki :

1| x2 − 18x + 72 2| x2 − 9x − 36 3| x2 − 23x + 132

4.6 ax2 + bx + c AvKv‡ii ivwki Drcv`K

g‡b Kwi, ax2 + bx + c = (rx + p)(sx + q)

                                 = rsx2 + (rq + sp)x + pq

Zvn‡j, a = rs, b = rq + sp Ges c = pq

myZivs, ac = rspq = rq × sp Ges b = rq + sp

GLb, ax2 + bx + c AvKv‡ii ivwk‡K Drcv`‡K we‡kølY Ki‡Z n‡j, x2Gi mnM a Ges aªye‡Ki ¸Ydj‡K

Ggb `yBwU Drcv`‡K cÖKvk Ki‡Z n‡e, †hb G‡`i exRMwYZxq †hvMdj x Gi mnM b Gi mgvb nq|

2x2 + 11x + 15 ivwkwU‡K Drcv`‡K we‡kølY Ki‡Z n‡j, (2 × 15) = 30 †K Ggb `yBwU Drcv`‡K cÖKvk

Ki‡Z n‡e, hvi †hvMdj 11 Ges ¸Ydj 30 nq|

30 Gi Drcv`K †Rvovmg~n (1, 30), (2, 15), (3, 10) I (5, 6) Gi g‡a¨ (5, 6) †RvovwUi †hvMdj =

5 + 6 = 11 Ges ¸Ydj 5 × 6 = 30.

∴ 2x2 + 11x + 15 = 2x2 + 5x + 6x + 15

= x(2x + 5) + 3(2x + 5) = (2x + 5)(x + 3)
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gšÍe¨ : ax2 + bx + c Gi Drcv`‡K we‡køl‡Yi mgq ax2 + px + q Gi p, q Gi abvZ¥K I FYvZ¥K wewfbœ

wPýhy³ gv‡bi Rb¨ †h wbqg AbymiY Kiv n‡q‡Q ; a,b,c Gi wPýhy³ gv‡bi Rb¨ GKB wbqg AbymiY Ki‡Z

n‡e| G‡ÿ‡Î p Gi cwie‡Z© b †K Ges q Gi cwie‡Z© (a × c) †K ai‡Z n‡e|

D`vniY 5| 2x2 + 9x + 10 †K Drcv`‡K we‡kølY Ki|

mgvavb : GLv‡b, 2 × 10 = 20 [x2 Gi mnM I aªyeK c‡`i ¸Ydj]

GLb, 4 × 5 = 20 Ges 4 + 5 = 9

∴ 2x2 + 9x + 10 = 2x2 + 4x + 5x + 10

� � = 2x(x + 2) + 5(x + 2) = (x + 2) (2x + 5)

D`vniY 6| 3x2 + x − 10 †K Drcv`‡K we‡kølY Ki|

mgvavb : GLv‡b, 3 × (−10 ) = −30

GLb, (−5 ) × 6 = −30 Ges (−5 ) + 6 = 1

∴ 3x2 + x + 10 = 3x2 + 6x − 5x − 10

= 3x(x + 2) −5(x + 2)

= (x + 2)(3x − 5)

D`vniY 7| 4x2 − 23x + 33 †K Drcv`‡K we‡kølY Ki|

mgvavb : GLv‡b, 4 × 33 = 132

GLv‡b, (−11) × (−12) = 132 Ges (−11) + (−12) = −23

∴ 4x2 − 23x + 33 = 4x2 −11x − 12x + 33

� = x(4x −11) −3(4x −11)

� = (4x −11)(x −3)

D`vniY 8| 9x2 − 9x − 4 †K Drcv`‡K we‡kølY Ki|

mgvavb : GLv‡b, 9 × (−4) = −36

GLv‡b, 3 × (−12) = −36 Ges 3 + (−12) = −9

∴ 9x2 − 9x − 4 = 9x2 + 3x − 12x − 4
� � = 3x(3x +1) −4(3x +1)

� � = (3x +1)(3x − 4)
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KvR : Drcv`‡K we‡kølY Ki :
1| 8x2 + 18x + 9 2| 27x2 + 15x + 2 3| 2a2 − 6a − 20



4.7 exRMwYZxq ivwki M.mv.¸. I j.mv.¸.

mßg †kªwY‡Z Ab~aŸ© wZbwU exRMwYZxq ivwki mvswL¨K mnMmn M.mv.¸. I j.mv.¸. wbY©q m¤ú‡K© mg¨K aviYv

†`Iqv n‡q‡Q| GLv‡b ms‡ÿ‡c G m¤ú‡K© cybiv‡jvPbv Kiv n‡jv|

mvaviY ¸YbxqK : †h ivwk `yB ev Z‡ZvwaK ivwki cÖ‡Z¨KwUi ¸YbxqK, G‡K D³ ivwk¸‡jvi mvaviY ¸YbxqK

(Common factor) ejv nq| †hgb, x2y, xy, xy2, 5x ivwk¸‡jvi mvaviY ¸YbxqK n‡jv x|

Avevi, (a2− b2), (a + b)2, (a3+ b3) ivwk¸‡jvi mvaviY ¸YbxqK (a + b).

4.7.1 Mwiô mvaviY ¸YbxqK (M.mv.¸.)

`yB ev Z‡ZvwaK ivwki wfZi hZ¸‡jv †gŠwjK mvaviY ¸YbxqK Av‡Q, G‡`i mK‡ji ¸Ydj‡K H ivwkØq ev
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Abykxjbx 4.3

Drcv`‡K we‡kølY Ki :

1| 3753 xx − 2| 224 yx − 3| aay 483 2 −

4| 222 2 pbaba −+− 5| 9616 22 −−− aay 6| 38 apa +

7| 33 162 ba + 8| 1222 −−+ xyyx 9| 1222 −+− baba

10| 12 24 +− xx 11| 21236 xx +− 12| 66 yx −

13| 33)( zyx +− 14| 33 864 yx − 15| 40142 ++ xx

16| 12072 −+ xx 17| 650512 +− xx 18| 22 127 baba ++

19| 22 802 qpqp −+ 20| 22 403 yxyx −− 21| 403 222 −−+− )()( xxxx

22| 8818 22222 −+−+ )()( baba 23| 180)7(8)7( 222 −+−+ aaaa

24| )()( 222 35243 babaxbax +++++ 25| 156 2 −− xx 26| ))(( 212 ++−− aaxx

27| 4113 2 −+ xx 28| 12163 2 −− xx 29| 3592 2 −− xx

30| 22 252 yxyx +− 31| 33 8 )( yxx −− 32| 22 61110 qpqp −+

33| 232 2 −+−+ )()( yxyx 34| axaax +++ )1( 22 35| 22 121115 yxyx −−

36| 3223 233 babbaa −+−



ivwk¸‡jvi Mwiô mvaviY ¸YbxqK (Highest Common Factor) ev ms‡‡c M.mv.¸. (H.C.F.) ejv nq|

†hgb, a3b2c3, a5b3c4 I a4b3c2 GB ivwk wZbwUi M.mv.¸. n‡e a3b2c2 |

Avevi, (x + y)2, (x + y)3, (x2 − y2) GB wZbwU ivwki M.mv.¸. (x + y)|

M.mv.¸. wbY©‡qi wbqg

cÖ_‡g cvwUMwY‡Zi wbq‡g cÖ`Ë ivwk¸‡jvi mvswL¨K mn‡Mi M.mv.¸. wbY©q Ki‡Z n‡e| Gici exRMwYZxq

ivwk¸‡jvi †gŠwjK Drcv`K †ei Ki‡Z n‡e| AZtci mvswL¨K mn‡Mi M.mv.¸. Ges cÖ`Ë ivwk¸‡jvi m‡e©v”P

exRMwYZxq mvaviY †gŠwjK Drcv`K¸‡jvi avivevwnK ¸YdjB n‡e wb‡Y©q M.mv.¸.|

D`vniY 1| 9a3b2c2, 12a2bc, 15ab3c3 Gi M.mv.¸. wbY©q Ki|

mgvavb : 9, 12, 15-Gi M.mv.¸. = 3

a3, a2, a -Gi M.mv.¸ = a

b2, b, b3 -Gi M.mv.¸ = b

c2, c, c3 -Gi M.mv.¸ = c

∴ wb‡Y©q M.mv.¸. 3abc

D`vniY 2| x2 − 2y2, x2 − 4, xy − 2y Gi M.mv.¸. wbY©q Ki|

mgvavb : GLv‡b, cÖ_g ivwk = x3 − 2x2 = x2(x − 2)

wØZxq ivwk = x2 − 4 = (x + 2)(x − 2)

Z…Zxq ivwk = xy − 2y = y(x − 2)

ivwk¸‡jv‡Z mvaviY Drcv`K (x − 2) Ges Gi m‡e©v”P mvaviY NvZhy³ Drcv`K (x − 2).
∴ M.mv.¸. = (x − 2)

D`vniY 3| x2y(x3 − y3), x2y2(x4 + x2y2 + y4) Ges x3y2 + x2y3 + xy4 Gi M.mv.¸. wbY©q Ki|

mgvavb : GLv‡b, cÖ_g ivwk = x2y(x3 − y3)

= x2y(x − y)(x2 + xy + y2)
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wØZxq ivwk )( 422422 yyxxyx ++=

))((

)})({(

})(){(

})(){(

222222

222222

222222

2222222222 2

yxyxyxyxyx

xyyxxyyxyx

xyyxyx

yxyyxxyx

+−++=

−+++=

−+=

−++=



mvaviY ¸wYZK : †Kv‡bv GKwU ivwk Aci `yB ev Z‡ZvwaK ivwk Øviv wbt‡k‡l wefvR¨ n‡j, fvR¨‡K fvRKØq
ev fvRK¸‡jvi mvaviY ¸wYZK (Common Multiple) e‡j| †hgb, a2b2c ivwkwU a, b, c ab, ac, a2b,

ab2, a2c, b2c ivwk¸‡jvi cÖ‡Z¨KwU Øviv wefvR¨| myZivs, a2b2c ivwkwU a, b, c ab, bc, a2b, a2c, b2c

ivwk¸‡jvi mvaviY ¸wYZK| Avevi, (a + b)2(a − b) ivwkwU (a + b), (a + b)2 I (a2 − b2) ivwk wZbwUi

mvaviY ¸wYZK|

4.7.2 jwNô mvaviY ¸wYZK (j.mv.¸.)

`yB ev Z‡ZvwaK ivwki m¤¢ve¨ mKj Drcv`‡Ki m‡e©v”P Nv‡Zi ¸Ydj‡K ivwk¸‡jvi jwNô mvaviY ¸wYZK

(Least Common Multiple) ev ms‡ÿ‡c j.mv.¸. (L.C.M.) ejv nq|

†hgb, x2y2z ivwkwU x2yz, xy2 I xyz ivwk wZbwUi j.mv.¸.| Avevi, (x + y)2(x − y) ivwkwU (x + y), (x + y)2

I (x2 − y2) ivwk wZbwUi j.mv.¸.|

j.mv.¸. wbY©‡qi wbqg

cÖ_‡g cÖ`Ë ivwk¸‡jvi mvswL¨K mn‡Mi j.mv.¸. wbY©q Ki‡Z n‡e|

Gici mvaviY Drcv`‡Ki m‡e©v”P NvZ †ei Ki‡Z n‡e| AZtci Df‡qi ¸YdjB n‡e cÖ`Ë ivwk¸‡jvi j.mv.¸.|

D`vniY 4| 4a2bc, 4ab2c, 6a2b2c Gi j.mv.¸. wbY©q Ki|

mvgvavb : GLv‡b, 4, 8 I 6 Gi j.mv.¸ =24

cÖ`Ë ivwk¸‡jvi m‡e©v”P mvaviY Nv‡Zi Drcv`K h_vµ‡g a2, b2, c

∴ j.mv.¸= 24a2b2c.
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KvR : M.mv.¸. wbY©q Ki :

1| 234342423 202515 cbacbacba , Ges

2| )65()2(,)2( 222 ++++ xxxxx Ges

3| aaaaaba 8125236 422 −−++ , Ges

GLv‡b, cÖ_g, wØZxq I Z…Zxq ivwki mvaviY Drcv`K )( 22 yxyxxy ++

∴ M.mv.¸.= )( 22 yxyxxy ++

Z…Zxq ivwk = )( 22243223 yxyxxyxyyxyx ++=++



D`vniY 5| x3 + x2y, x2y + xy2, x3 + y3Ges (x + y)3Gi j.mv.¸. wbY©q Ki|

mgvavb : GLv‡b, cÖ_g ivwk

D`vniY 6| 4(x2 + ax)2, 6(x3 − a2x) Ges 14x3(x3 − a3) Gi j.mv.¸. wbY©q Ki|

mgvavY : GLv‡b, cÖ_g ivwk = 4(x2 + ax)2 = 2 × 2 × x2(x + a)2

wØZxq ivwk = 6(x3 − a2x) = 2 × 3 × x(x2 − a2) = 2 × 3 × x(x + a)(x − a)

Z…Zxq ivwk = 14x3(x3 − a3) = 2 × 7 × x3(x − a)(x2 + ax + a2)

∴ j.mv.¸ = 2 × 2 × 3 × 7 × x3(x + a)2(x − a) (x2 + ax + a2)

= 84x3(x + a)2(x3 − a3)

Abykxjbx 4.4
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= )(223 yxxyxx +=+

wØZxq ivwk = )( yxxyxyyx +=+ 22

Z…Zxq ivwk = ))(( 2233 yxyxyxyx +−+=+

PZz_© ivwk = ))()(()( 3 yxyxyxyx +++=+

∴ j.mv.My = )()()()( 33222232 yxyxyxyxyxyxyx ++=+−+

KvR : j.mv.¸. wbY©q Ki :
1| 2423 20105 yxyxyx ,,

2| 2222 222 xyyxyxyx ++− ),(,

3| 111 2433 +++− aaaa ,,

1| 2
1

=+
a

a n‡j, 2
2 1

a
a + Gi gvb wb‡Pi †KvbwU ?

(K) 2 (L) 4 (M) 6 (N) 8

2| 52 -Gi eM© wb‡Pi †KvbwU?

(K) 2704 (L) 2504 (M) 2496 (N) 2284

3| 1522 −+ aa Gi Drcv`‡K we‡kølY wb‡Pi †KvbwU?

(K) )3)(5( −+ aa (L) )5)(3( ++ aa (M) )5)(3( −− aa (N) )5)(3( ++ aa
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4| 642 −x Gi Drcv`‡K we‡kølY wb‡Pi †KvbwU ?

(K) )8)(8( −− xx (L) )8)(8( ++ xx (M) )8)(8( −+ xx (N) )4)(4( −+ xx

5| 2423342 6123 bcacbacba ,, Gi M.mv.¸. wb‡Pi †KvbwU ?

(K) bca23 (L) cba 223 (M) abc12 (N) abc3

6| 222 baababa −−− ,, Gi j.mv.¸. wb‡Pi †KvbwU ?

(K) )( baa − (L) )( ba − (M) )( 22 baa − (N) )( 22 ba −

7| )7()8( −+ xx I Gi ¸Ydj wb‡Pi †KvbwU ?

(K) 562 −+ xx (L) 56152 +− xx (M) 56152 −+ xx (N) 562 +− xx

8| )(i ))(( 2233 yxyxyxyx ++−=−

)(ii
22

22
⎟
⎠
⎞

⎜
⎝
⎛ −

−⎟
⎠
⎞

⎜
⎝
⎛ +

=
baba

ab

)(iii )( yxxyyxyx +++=+ 33333

Dc‡ii Z_¨ Abyhvqx wb‡Pi †KvbwU mwVK ?

(K) iii I (L) iiii I (M) iiiii I (N) iiiiii, I

9| )(i
22

22
⎟
⎠
⎞

⎜
⎝
⎛ −

−⎟
⎠
⎞

⎜
⎝
⎛ +

=
baba

ab

)(ii
22

22
⎟
⎠
⎞

⎜
⎝
⎛ −

+⎟
⎠
⎞

⎜
⎝
⎛ +

=
baba

ab

)(iii
22

44
)()( baba

ab
−

−
+

=

Dc‡ii Z_¨ Abyhvqx wb‡Pi †KvbwU mwVK ?

(K) iii I (L) iiiii I (M) iiii I (N) iiiiii I,

10| 5=+ yx Gis 3=− yx n‡j,

(1) 22 yx + Gi gvb KZ ?

(K) 15 (L) 16 (M) 17 (N) 18
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(2) xy Gi gvb KZ ?

(K) 10 (L) 8 (M) 6 (N) 4

(3) 22 yx − Gi gvb KZ ?

(K) 13 (L) 14 (M) 15 (N) 16

11| 2
1

=+
x

x n‡j,

(1)
21

⎟
⎠
⎞

⎜
⎝
⎛ −

x
x Gi gvb KZ ?

(K) 0 (L) 1 (M) 2 (N) 4

(2) 3
3 1

x
x + Gi gvb KZ ?

(K) 1 (L) 2 (M) 3 (N) 4

(3) 4
4 1

x
x + Gi gvb KZ ?

(K) 8 (L) 6 (M) 4 (N) 2

M.mv.¸. wbY©q Ki (12-19) :

12| 2344255422 905436 cbadcadcba , Ges

13| 234234344323 351520 bayxbayxbayx , Ges

14| 754343233432 271215 azyxazyxazyx , Ges

15| 342543434543 78604218 dbadcbdcacba ,, Ges

16| 349,3 222 +−−− xxxxx Ges

17| )()(,)( Ges 2223 322418 yxyxyx −++

18| 43223422422332 (),( abbababbaabababa ++++− ) Ges

19| 2342323 14586103 aaaaaaaaa −−++−− , Ges
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j.mv.¸. wbY©q Ki (20-27) :

20| 3472325 cbacabcba , Ges

21| cabcabcba 332232 1510,5 Ges

22| 24224323 12543 zxyzyxzxyyx ,, Ges

23| 2323232232 36241293 dcbadcbdda ,,, Ges

24| 2123 222 −+−++ xxxxx , Ges

25| 844,4 322 −++− xxxx Ges

26| 23227316 222 −+++−− xxxxxx , Ges

27| 222222333 )()(,)(, Ges bababababa +−−++

28| 3
1
2

2 =+
x

x n‡j,

(K)
2

1
⎟
⎠

⎞
⎜
⎝

⎛ +
x

x Gi gvb wbY©q Ki|

(L) 3

6 1

x

x +
Gi gvb KZ ?

(M) 2
2 1

x
x + Gi Nb wbY©q K‡i gvb †jL|

29| cba +− GKwU exRMwYZxq ivwk n‡j,

(K) cÖ̀ Ë ivwki Nb wbY©q Ki|

(L) cÖgvY Ki †h, 333 cbacba +−≠+− )()(

(M) cÖgvY Ki †h, cÖ̀ Ë ivwki eM© I 22)( bca −+ mgvb bq|



cÂg Aa¨vq

exRMwYZxq fMœvsk

Avgiv ˆ`bw›`b Rxe‡b GKwU m¤ú~Y© wRwb‡mi mv‡_ Gi AskI e¨envi Kwi| GB wewfbœ Ask GK-GKwU fMœvsk|
mßg †kÖwY‡Z Avgiv exRMwYZxq fMœvsk Kx Zv †R‡bwQ Ges fMœvs‡ki jNyKiY I mvaviY niwewkóKiY

wk‡LwQ| fMœvs‡ki †hvM, we‡qvM I mijxKiY m¤ú‡K© we¯ÍvwiZfv‡e †R‡bwQ| G Aa¨v‡q fMœvs‡ki †hvM I we‡qvM
m¤ú‡K© cybiv‡jvPbv Ges fMœvs‡ki ¸Y, fvM I mijxKiY m¤ú‡K© wek` Av‡jvPbv Kiv n‡q‡Q|

Aa¨vq †k‡l wkÿv_©xivÑ

� exRMwYZxq fMœvs‡ki †hvM, we‡qvM, ¸Y I fvM Ki‡Z cvi‡e Ges GZ`msµvšÍ mij I mgm¨vi mgvavb

Ki‡Z cvi‡e|

5.1 exRMwYZxq fMœvsk

hw` m I n `yBwU exRMwYZxq ivwk nq, Z‡e GKwU exRMwYZxq fMœvsk, †hLv‡b n ≠ 0| GLv‡b

fMœvskwUi m †K je I n †K ni ejv nq|

D`vniY¯^iƒc, BZ¨vw` exRMwYZxq fMœvsk|

5.2 fMœvs‡ki jwNôKiY

†Kv‡bv exRMwYZxq fMœvs‡ki je I n‡ii mvaviY ¸YbxqK _vK‡j, fMœvskwUi je I n‡ii M.mv.¸. w`‡q je I

ni‡K fvM Ki‡j, je I n‡ii fvMdj Øviv MwVZ bZzb fMœvskwUB n‡e cÖ`Ë fMœvskwUi jwNôKiY|

†hgb,

GLv‡b je I n‡ii M.mv.¸. ab (a + b) Øviv je I ni‡K fvM K‡i jwNôKiY Kiv n‡q‡Q|

5.3 fMœvsk‡K mvaviY niwewkóKiY

`yB ev Z‡ZvwaK fMœvsk‡K mvaviY niwewkó Ki‡Z wb‡Pi avc¸‡jv AbymiY Ki‡Z n‡e :

n
m

n
m

ax
ax

y
yx

b

a
+
++ 22

,,

)(

)(
22

22

33

3223

baab

baba

abba
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−
−

=
−
−
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ab
babaab

baba

+
=

−+
−

=
))((

)(22
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1| ni¸‡jvi j.mv.¸. wbY©q Ki‡Z n‡e|

2| fMœvs‡ki ni w`‡q j.mv.¸.†K fvM Ki‡Z n‡e|

3| ni w`‡q j.mv.¸.†K fvM Kiv n‡j †h fvMdj cvIqv hv‡e, †mB fvMdj Øviv H fMœvs‡ki je I ni‡K ¸Y

Ki‡Z n‡e|

†hgb, wZbwU fMœvsk, G‡`i GKB niwewkó Ki‡Z n‡e|

GLv‡b wZbwU fMœvs‡ki ni h_vµ‡g y, b I n G‡`i j.mv.¸. = ybn

1g fMœvsk Gi ni y, y Øviv j.mv.¸. ybn †K fvM Ki‡j fvMdj bn, GLb bn Øviv fMœvs‡ki je I

ni‡K ¸Y Ki‡Z n‡e|

GKBfv‡e, 2q fMœvsk Gi ni b, b Øviv j.mv.¸. ybn †K fvM Ki‡j fvMdj yn|

3q fMœvsk Gi ni n, n Øviv j.mv.¸. ybn †K fvM Ki‡j fvMdj yb|

AZGe, Gi mvaviY niwewkó fMœvsk h_vµ‡g

D`vniY 1| wb‡Pi fMœvsk `yBwU‡K jwNô AvKv‡i cÖKvk Ki :

mgvavb : (K) cÖ`Ë fMœvsk

GLv‡b, 16 I 8 -Gi M.mv.¸. n‡jv 8

n
m

b

a
y
x

,,

b

a

n
m

y
x

y
x

ybn

xbn

bny

bnx

y

x
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×
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=∴

.
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a
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×
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.
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myb
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ybm

n

m
=

×
×

=∴

n

m

b

a

y

x
I,

ybn

myb

ybn

ayn

ybn

xbn
I,

K)
xcba

ycba
523

432

8

16
(L)

))((

))((
5433

3322 2

bbaba

bababaa

−+
−++
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cÖ`Ë fMœvskwUi je I ni‡K (a + b)2 (a − b) Øviv fvM K‡i cvIqv hvq

∴ fMœvskwUi jwNô i~c

D`vniY 2| †K mvaviY niwewkó fMœvs‡k cwiYZ Ki|
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5.4 fMœvs‡ki †hvM

`yB ev Z‡ZvwaK fMœvs‡ki †hvM Ki‡Z n‡j, fMœvsk¸‡jv mvaviY niwewkó K‡i je¸‡jv‡K †hvM Ki‡j †hvMdj

n‡e GKwU bZyb fMœvsk, hvi je n‡e mvaviY niwewkóKiYK…Z fMœvsk¸‡jvi je¸‡jvi †hvMdj Ges ni n‡jv

fMœvsk¸‡jvi n‡ii j.mv.¸.|
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5.5 fMœvs‡ki we‡qvM
`yBwU fMœvs‡ki we‡qvM Ki‡Z n‡j, fMœvsk `yBwU‡K mvaviY niwewkó K‡i je `yBwU‡K we‡qvM Ki‡j
we‡qvMdj n‡e GKwU bZzb fMœvsk, hvi je n‡e mvaviY niwewkóKiYK…Z fMœvsk `yBwUi j‡ei we‡qvMdj
Ges ni n‡e fMœvsk `yBwUi n‡ii j.mv.¸.|
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jÿYxq : exRMwYZxq fMœvs‡ki †hvM I we‡qvM Kivi mgq cÖ‡qvRb n‡j cÖ`Ë fMœvsk¸‡jv‡K jwNô AvKv‡i
cÖKvk K‡i wb‡Z n‡e|
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Abykxjbx 5.1
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5.6 fMœvs‡ki ¸Y
`yB ev Z‡ZvwaK fMœvsk ¸Y K‡iI GKwU fMœvsk cvIqv hvq| hvi je n‡jv `yB ev Z‡ZvwaK fMœvs‡ki je¸‡jvi
¸Yd‡ji mgvb Ges ni n‡jv ni¸‡jvi ¸Yd‡ji mgvb| Giƒc fMœvsk‡K jwNô AvKv‡i cÖKvk Kiv n‡j je I
ni cwiewZ©Z nq|



GLv‡b xa n‡jv fMœvskwUi je hv cÖ`Ë fMœvsk `yBwUi j‡ei ¸Ydj Ges ni n‡jv yb hv cÖ`Ë fMœvsk `yBwUi n‡ii ¸Ydj|
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−

x

x
Øviv

5.7 fMœvs‡ki fvM
GKwU fMœvsk‡K Aci GKwU fMœvsk Øviv fvM Kiv gv‡b n‡jv cÖ_gwU‡K wØZxqwUi ¸YvZ¥K wecixZ fMœvsk Øviv
¸Y Kiv|

D`vniY¯^iƒc, †K Øviv fvM Ki‡Z n‡e,

Zvn‡j

y

x

y

z

[GLv‡b
z

y
n‡jv

y

z
Gi ¸YvZ¥K wecixZ fMœvsk]

y

x
÷

y

z

=
y

x ×
z

y

=
z

x

D`vniY 9| fvM Ki :

(K)
dc

ba
2

23

†K 3

32

cd

ba
Øviv

(L) 234

234

10

12

zyx

yxa
†K 222

23

5

6

zyx

cba
Øviv

(M) 22

22

baba

ba

++
−

†K 33 ba

ba

−
+

Øviv

(N)
67

27
2

3

+−
−

xx

x
†K

36

9
2

2

−
−

x

x
Øviv

(O) 33

33

yx

yx

+
−

†K 2

22

)( yx

yx

+
−

Øviv

mgvavb :

(K) 1g fMœvsk =
dc

ba
2

23

.

2q Ó = 3

32

cd

ba

2q fMœvs‡ki ¸YvZ¥K wecixZ n‡jv 32

3

ba

cd
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wb‡Y©q fvMdj =
dc

ba
2

23

÷ 3

32

cd

ba

bc

ad

dcba

cdba

ba

cd

dc

ba

2

232

323

32

3

2

23

==

×=

(L) wb‡Y©q fvMdj = 234

234

10

12

zyx

yxa
÷ 222

23

5

6

zyx

cba

cb

axy

cba

zyx

zyx

yxa

2

23

222

234

234

6

5

10

12

=

×=

(M) wb‡Y©q fvMdj = 22

22

baba

ba

++
−

÷ 33 ba

ba

−
+

2

22

22

)(

))((

))((

)(

))((

ba

baba

ba

bababa

baba

baba

−=

−−=

+
++−

×
++
−+

=

(N) wb‡Y©q fvMdj =
67

27
2

3

+−
−

xx

x
÷

36

9
2

2

−
−

x

x

)3)(1(
)6)(93(

)3)(3(
)6)(6(

)1)(6(
)3)(3(

3

6

66

3

2

22

22

22

2

33

+−
+++

=

−+
−+

×
−−

++−
=

−
−

×
+−−

−
=

xx

xxx

xx

xx

xx

3xxx

x

x

xxx

x

(O) wb‡Y©q fvMdj = 33

33

yx

yx

+
−

÷ 2

22

)( yx

yx

+
−

.

))((

)(

))((

))((

22

22

2

22

22

yxyx

yxyx

yxyx

yx

yxyxyx

yxyxyx

+−
++

=

−+
+

×
+−+
++−

=
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1| 2

22

21

16

z

ba
†K

xyz

ab

35
28 4

Øviv 2| 22

44

2 yxyx

yx

+−
−

†K
yx

yx

−
+ 33

Øviv
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D`vniY 10| mij Ki :

(K) ⎟
⎠
⎞

⎜
⎝
⎛ −÷⎟

⎠
⎞

⎜
⎝
⎛ + 2

1
1

1
1

xx

(L) ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛

+
−

−
÷⎟⎟

⎠

⎞
⎜⎜
⎝

⎛

−
+

+ yx

y

yx

x

yx

y

yx

x

(M)
ba

ba

ba

abba

abba

ba

−
+

×
−

−+
÷

+−
+

33

2

2

33 3

3

)(

)(

(N) 2

2

2

2

2

2

1

4

9

16

127

43

)(

)(

−
−

×
−
−

÷
+−
−+

x

x

x

x

xx

xx

(O)
)(

)(

)(

)(

yxxyyx

xyyx

xyyx

yxxyyx

−−−
+−

÷
−+

+++
3

4

4

3
33

2

2

33

mgvavb : (K) ⎟
⎠
⎞

⎜
⎝
⎛ −÷⎟

⎠
⎞

⎜
⎝
⎛ + 2

1
1

1
1

xx

.
1

)1)(1(
)1(

1)1(

2

2

2

−
=

−+
×

+
=

−
÷

+
=

x

x

xx

x

x

x
x

x

x

x

(L) ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛

+
−

−
÷⎟⎟

⎠

⎞
⎜⎜
⎝

⎛

−
+

+ yx

y

yx

x

yx

y

yx

x

1

22

22

22

22

22

22

22

22

2222
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+
−

×
−
+

=

−
+

÷
−
+

=

+−
+−+

÷
−+

++−
=

yx

yx

yx

yx

yx

yx

yx

yx

yxyx

yxyxyx

yxyx

yxyxyx

))(())((
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(M)
ba

ba

ba

abba

abba

ba

−
+

×
−

−+
÷
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+

33

2

2

33 3

3

)(

)(
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ba
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abbaba
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−
+

×
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−++
÷

++−
+−+

=
))((

))((
22

22
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22 32

32

(N) 2

2

2

2

2

2

1
4

9
16

127
43
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−
−

×
−
−

÷
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−+

x

x

x

x

xx

xx

1
3

1

4
44
33

43
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1
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−
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=

−
−
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×
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=

−
−

×
−
−

×
+−−
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x

x

xxx
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)(
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(O)
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)(
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yxxyyx
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xyyx

yxxyyx

−−−
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÷
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3

4

4

3
33

2

2

33

22
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3

2

3

3

2

2

3
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yxyx
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+
−

×
−
+

=

−
+

÷
−
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ba
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baba
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+=
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−
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×
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++−
×
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Abykxjbx 5.2

1|
q

p

z

c

y

b

x

a
,,, †K mvaviY niwewkó Ki‡j wb‡Pi †KvbwU mwVK ?

K.
xyzq

ayzq
,

xyzq

bxzq
,

xyzq

pxyz

xyzq

cxyq
, L.

xyzq

byz

xyzq

axy
, ,

xyzq

pxy

xyzq

czx
,
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M.
xyzq

b

xyzq

a
, ,

xyzq

p

xyzq

c
, N.

xyzq

axyzq
,

xyzq

bxyzq
,

xyzq

cxyzq
,

xyzq

pxyzq

3|
12

12
2

2

+−
+−

aa

xx
†K

1
1

−
−

a

x
Øviv fvM Ki‡j fvMdj KZ n‡e ?

K.
1
1

−
+

a

x
L.

1
1

−
−

a

x
M.

1
1

+
−

a

x
N.

1
1
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x

a

4| 2233

2

2

22 4
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abba
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+−
+

×
+
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÷

+
− )(

)(
Gi mijK…Z gvb KZ n‡e ?

K.
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+
−

L.
ba

ba

−
+

M. )( ba − N. )( ba +

5| wb‡Pi evg w`‡Ki Z‡_¨i mv‡_ Wvbw`‡Ki Z‡_¨i wgj Ki :

(K) mvaviY niwewkó fMœvs‡ki ni (K) yx −

(L)
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)()(

yx

yx

yx

yx

+
−

×
−

+ 2
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2 (L) 2)( yx +
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− 122
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I Gi ¸Ydj KZ n‡e ?

K. 23
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xyd 2
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MvwYwZK mgm¨v mgvav‡b mgxKi‡Yi f~wgKv ¸iæZ¡c~Y©| Avgiv lô I mßg †kÖwY‡Z GK PjKwewkó mij

mgxKiY I G-msµvšÍ ev¯Íe mgm¨vi mgxKiY MVb K‡i Zv mgvavb Ki‡Z wk‡LwQ| mßg †kÖwY‡Z mgxKi‡Yi

cÿvšÍi wewa, eR©b wewa, Avo¸Yb wewa I cÖwZmvg¨ wewa m¤ú‡K© †R‡bwQ| G QvovI †jLwP‡Îi mvnv‡h¨

Kxfv‡e mgxKi‡Yi mgvavb Ki‡Z nq Zv †R‡bwQ| G Aa¨v‡q ỳB PjKwewkó mij mnmgxKi‡Yi wewfbœ

c×wZ‡Z mgvavb I †jLwP‡Îi mvnv‡h¨ mgvavb m¤ú‡K© we Í̄vwiZ Av‡jvPbv Kiv n‡q‡Q|

Aa¨vq †k‡l wkÿv_©xivÑ

� mgxKi‡Yi cÖwZ ’̄vcb c×wZ I Acbqb c×wZ e¨vL¨v Ki‡Z cvi‡e|

� `yB PjKwewkó mij mnmgxKi‡Yi mgvavb Ki‡Z cvi‡e|

� MvwYwZK mgm¨vi mij mnmgxKiY MVb K‡i mgvavb Ki‡Z cvi‡e|

� mij mnmgxKi‡Yi mgvavb †jLwP‡Î †`Lv‡Z cvi‡e|

� †jLwP‡Îi mvnv‡h¨ mij mnmgxKi‡Yi mgvavb Ki‡Z cvi‡e|

6.1 mij mnmgxKiY
5=+ yx GKwU mgxKiY| GLv‡b yx I `yBwU ARvbv ivwk ev PjK| GB PjK ỳBwU GKNvZwewkó|

Giƒc mgxKiY mij mgxKiY|

GLv‡b †h msL¨vØ‡qi †hvMdj 5 †mB msL¨v ØvivB mgxKiYwU wm× n‡e| †hgb ;, 14 == yx

413223 ====== yxyxyx ,,;,,;,, evevev , BZ¨vw`, Giƒc AmsL¨ msL¨vhyMj Øviv mgxKiYwU

wm× n‡e|

Avevi, 3=− yx GB mgxKiYwU we‡ePbv Ki‡j †`L‡Z cvB, mgxKiYwU ,, ev 514 === xyx

,,,,, evevevevev 1125847362 =−========= xyxyxyxyxy ,2−=y
0=x 3, −=y .. .. BZ¨vw` AmsL¨ msL¨vhyMj Øviv mgxKiYwU wm× nq|

Pj‡Ki gvb Øviv GKvwaK mgxKiY wm× n‡j, mgxKiYmg~n‡K GK‡Î mnmgxKiY ejv nq Ges PjK GKNvZ-

wewkó n‡j mnmgxKiY‡K mij mnmgxKiY e‡j|

lô Aa¨vq

mij mnmgxKiY

GLv‡b, x + y = 5 Ges x− y =3 mgxKiY `yBwU GK‡Î we‡ePbv Ki‡j Dfq mgxKiY n‡Z cÖvß

msL¨vhyM‡ji g‡a¨ x = 4, y = 1 Øviv Dfq mgxKiY hyMcr wm× nq|
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PjKØ‡qi †h gvb Øviv mnmgxKiY hyMcr wm× nq, G‡`i‡K mnmgxKi‡Yi g~j ev mgvavb ejv nq| GLv‡b
35 =−=+ yxyx Ges mgxKiY `yBwU mnmgxKiY| G‡`i GKgvÎ mgvavb 14 == yx , hv

),(),( 14=yx Øviv cÖKvk Kiv hvq|

6.2 `yB PjKwewkó mij mnmgxKi‡Yi mgvavb

`yB PjKwewkó ỳBwU mij mgxKi‡Yi mgvav‡bi c×wZ¸‡jvi g‡a¨ wb‡Pi c×wZ `yBwUi Av‡jvPbv Kiv n‡jv :

(1) cÖwZ ’̄vcb c×wZ ( onSubstitutiofMethod )

(2) Acbqb c×wZ ( nEliminatioofMethod )

(1) cÖwZ¯’vcb c×wZ

GB c×wZ‡Z Avgiv wb‡Pi avc¸‡jv AbymiY K‡i mgvavb Ki‡Z cvwi :

(K) †h‡Kv‡bv mgxKiY †_‡K PjK `yBwUi GKwUi gvb AciwUi gva¨‡g cÖKvk Kiv|

(L) Aci mgxKi‡Y cÖvß Pj‡Ki gvbwU ¯’vcb K‡i GK PjKwewkó mgxKiY mgvavb Kiv|

(M) wbY©xZ mgvavb cÖ`Ë mgxKiY `yBwUi †h‡Kv‡bv GKwU‡Z ewm‡q Aci Pj‡Ki gvb wbY©q Kiv|

D`vniY 1| mgvavb Ki :

3

7

=−

=+

yx

yx

mgvavb : cÖ`Ë mgxKiY

)..(..........

)....(..........

23

17

=−

=+

yx

yx

mgxKiY )(2 n‡Z c¶všÍi K‡i cvB,
).(.......... 33+= yx

mgxKiY )(3 n‡Z x Gi gvbwU mgxKiY )(1 -G ewm‡q cvB,
73 =++ yy

ev, 372 −=y
ev, 42 =y

2=∴ y

GLb mgxKiY )(3 G 2=y ewm‡q cvB,
32 +=x

5=∴ x

wb‡Y©q mgvavb )2,5(),( =yx
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[ïw× cix¶v : mgxKiY `yBwU‡Z 25 == yx I emv‡j mgxKiY )1( -Gi evgc¶ = 725 =+ = Wvbc¶

Ges mgxKiY )(2 -Gi evgc¶ = 325 =− = Wvbc¶|]

D`vniY 2| mgvavb Ki :
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92

=−

=+

yx

yx

mgvavb : cÖ`Ë mgxKiY

32
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mgxKiY )(2 n‡Z cvB, )(.......... 332 −= xy

mgxKiY )1( G y -Gi gvb ewm‡q cvB, 9322 =−+ )( xx

5
15

155

965

964

=

=

+=

=−+

x

x

x

xx

ev,

ev,

ev,

ev,

∴ 3=x

GLb x -Gi gvb mgxKiY )(3 -G ewm‡q cvB,

3

36

332

=

−=

−×=y

wb‡Y©q mgvavb ),(),( 33=yx

D`vniY 3| mgvavb Ki :

12

1652

−=−

=+

zy

zy

mgvavb : cÖ`Ë mgxKiY

)..(..........

)....(..........

212

11652

−=−

=+

zy

zy

mgxKiY )(2 n‡Z cvB, ).(.......... 312 −= zy
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mgxKiY )(1 -G y -Gi gvb ewm‡q cvB,
2(2z − 1) + 5z = 16

9
18

189

2169

16524

=

=

+=

=+−

z

z

z

zz

ev,

ev,

ev,

ev,

∴ 2=z

GLb z -Gi gvb mgxKiY )(3 -Gewm‡q cvB,

3

14

122

=∴

−=

−×=

y

y

wb‡Y©q mgvavb ),(),( 23=zy .

(2) Acbqb c×wZ

GB c×wZ‡Z wb‡Pi avc¸‡jv AbymiY K‡i mgvavb Kiv hvq :

(K) cÖ`Ë Dfq mgxKiY‡K Ggb `yBwU msL¨v ev ivwk Øviv c„_Kfv‡e ¸Y Ki‡Z n‡e †hb †h‡Kv‡bv GKwU

Pj‡Ki mnM mgvb nq|

(L) GKwU Pj‡Ki mnM mgvb I GKB wPýwewkó n‡j mgxKiY ci¯úi we‡qvM, Ab¨_vq †hvM Ki‡Z n‡e|

we‡qvMdjK…Z (ev †hvMdjK…Z) mgxKiYwU GKwU GK PjKwewkó mij mgxKiY n‡e|

(N) mij mgxKiY mgvav‡bi wbq‡g PjKwUi gvb wbY©q Kiv|

(O) cÖvß Pj‡Ki gvb cÖ`Ë †h‡Kv‡bv GKwU mgxKi‡Y ewm‡q Aci Pj‡Ki gvb wbY©q Kiv|

D`vniY 4| mgvavb Ki :

42

645

=+

=−

yx

yx

mgvavb : cÖ`Ë mgxKiY

).....(..........

)....(..........

242

1645

=+

=−

yx

yx

GLv‡b mgxKiY )1( †K 1 Øviv Ges mgxKiY (2) †K 2 Øviv ¸Y K‡i cvB,

).....(..........

)......(..........

4842

3645

=+

=−

yx

yx
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(3) I (4) mgxKiY †hvM K‡i cvB,

ev,

2

)4.....(..........
7

14

147

=∴

=

=

x

x

x

mgxKiY )2( -G x -Gi gvb ewm‡q cvB,

1
2
2

242

422

=∴

=

−=

=+

y

y

y

y

ev,

ev,

wb‡Y©q mgvavb ),(),( 12=yx .

D`vniY 5| mgvavb Ki :

537

144

=−

=+

yx

yx

mgvavb : cÖ`Ë mgxKiY

).....(..........

).....(..........

2537

1144

=−

=+

yx

yx

mgxKiY (1) †K 3 Øviv Ges mgxKiY (2) †K 4 Øviv ¸Y K‡i cvB,

).....(..........

).......(..........

4201228

342123

=−

=+

yx

yx

6231 =x [†hvM K‡i]

ev,

2
31
62

=∴

=

x

x

GLb x -Gi gvb mgxKiY )(1 -G ewm‡q cvB,
1442 =+ y

.

ev,

ev,

ev,

3
4

12
124

2144

=∴

=

=

−=

y

y

y

y

∴ ),(),( 32=yx
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D`vniY 6| mgvavb Ki :

153

935

−=−

=−

yx

yx

mgvavb : cÖ`Ë mgxKiY

).....(..........

)........(..........

2153

1935

−=−

=−

yx

yx

mgxKiY )(1 †K 5 Øviv Ges mgxKiY )(2 †K 3 Øviv ¸Y K‡i cvB

)()()(

).........(..........

).......(..........

++−

−=−

=−

43159

3451525

yx

yx

[ we‡qvM K‡i ]

ev,

3
16
48

4816

=∴

=

=

x

x

x

mgxKiY )(1 -G x -Gi gvb ewm‡q cvB,
9335 =−× y

.

ev,

ev,

ev,

ev,

2
3
6

63

1593

9315

=∴
−
−

=

−=−

−=−

=−

y

y

y

y

y

∴ ),(),( 23=yx .

6.3 †jLwP‡Îi mvnv‡h¨ mij mnmgxKi‡Yi mgvavb

`yB PjKwewkó mij mnmgxKi‡Y `yBwU mij mgxKiY _v‡K| `yBwU mij mgxKi‡Yi Rb¨ †jL A¼b Ki‡j

`yBwU mij‡iLv cvIqv hvq| G‡`i †Q`we›`yi ¯’vbv¼ Dfq mij‡iLvq Aew¯’Z| GB †Q`we›`yi ¯’vbv¼ A_©vr

(x, y) cª`Ë mij mnmgxKi‡Yi g~j n‡e| x I y -Gi cÖvß gvb Øviv mgxKiY `yBwU hyMcr wm× n‡e| AZGe,

mij mnmgxKiY hyM‡ji GKgvÎ mgvavb hv, †Q`we›`ywUi fzR I †KvwU|

gšÍe¨ : mij‡iLv `yBwU mgvšÍivj n‡j, cÖ`Ë mnmgxKi‡Yi †Kv‡bv mgvavb †bB|



MwYZ 95

D`vniY 7| †j‡Li mvnv‡h¨ mgvavb Ki :

(K) ).......(.......... iyx 7=+

)........(.......... iiyx 1=−

mgvavb : (K) cÖ`Ë mgxKiY )(i n‡Z cvB,

)......(.......... iiixy −= 7

x -Gi wewfbœ gv‡bi Rb¨ y -Gi gvb †ei K‡i wb‡Pi QKwU ˆZwi Kwi :

x 2− 1− 0 1 2 3 4

y 9 8 7 6 5 4 3

Avevi, mgxKiY )(ii n‡Z cvB,
)......(.......... ivxy 1−=

x -Gi wewfbœ gv‡bi Rb¨ y -Gi gvb †ei K‡i wb‡Pi QKwU ˆZwi Kwi :

x 2− 1− 0 1 2 3 4

y 3− 2− 1− 0 1 2 3

g‡b Kwi, YYOXXO ′′I h_vµ‡g x -Aÿ I y -Aÿ Ges 0 g~jwe›`y|

Dfq A‡ÿi ÿz`ªZg e‡M©i cÖwZevûi ˆ`N©¨‡K GKK awi| ),,(),,(),,(),,( 61708192 −−

),(),(),,( I 344352 we›`yMy‡jv‡K QK KvM‡R ’̄vcb Kwi| GB we› ỳMy‡jv †hvM K‡i Dfq w`‡K ewa©Z

K‡i mgxKiY )(i Øviv wb‡`©wkZ mij‡iLvwUi †jL cvB,

†jLwPÎ
Y'

Y

XX'
O

(-2,9)

(-1,8) (0,7)

(1,6)
(2,5)

(3,4)
(4,3)

(-2,-3)

(-1,-2)
(0,-1)

(1,0) (2,1)
(3,2)
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Avevi, ),(),(),,(),,(),,(),,(),,( I 34231201102132 −−−−− we›`yMy‡jv QK KvM‡R ’̄vcb Kwi|

GB we› ỳ¸‡jv †hvM K‡i )(ii bs mgxKiY Øviv wb‡`©wkZ mij‡iLvwUi †jL cvB| GB mij‡iLvwU c~‡e©v³

mij‡iLv‡K A we›`y‡Z †Q` K‡i| A we›`y Dfq mij‡iLvi mvaviY we›`y| Gi ¯’vbv¼ Dfq mgxKiY‡K wm×

K‡i| †jL †_‡K †`Lv hvq| A we› ỳi fyR 4 Ges †KvwU 3|

wb‡Y©q mgvavb ),(),( 34=yx

D`vniY 8| †j‡Li mvnv‡h¨ mgvavb Ki :

)....(.......... iyx 1043 =+

).......(.......... iiyx 1=−

mgxKiY )(i n‡Z cvB,

4
310

3104

x
y

xy

−
=

−=

x Gi wewfbœ gv‡bi Rb¨ y -Gi gvb †ei K‡i wb‡Pi QKwU ˆZwi Kwi :

x 2− 0 2 4 6
y 4

2
5 1

2
1− 2−

)(ii -Gi mgxKiY n‡Z cvB,

1−= xy

x -Gi wewfbœ gv‡bi Rb¨ y -Gi gvb †ei K‡i wb‡Pi QKwU ˆZwi Kwi :

x 2− 0 2 4 6
y 3− 1− 1 3 5

g‡b Kwi, YYOXXO ′′ I h_vµ‡g x -Aÿ I y -Aÿ Ges 0 g~jwe›`y|

Dfq A‡ÿi ÿz`ªZg e‡M©i cÖwZevûi ˆ`N©¨‡K GKK awi| ,,),,(,,),,( ⎟
⎠
⎞

⎜
⎝
⎛ −

⎟
⎠
⎞

⎜
⎝
⎛−

2
1

412
2
5

042 ),(I 26 −

we› ỳ¸‡jv‡K †jL KvM‡R ’̄vcb Kwi| GB we›`yMy‡jv †hvM K‡i Dfq w`‡K ewa©Z K‡i GKwU mij‡iLv cvIqv

†Mj| hv )(i bs mgxKiY Øviv wb‡ ©̀wkZ mij‡iLvi †jLwPÎ|

Avevi, ),(),(),,(),,(),,( I 5634121032 −−− we› ỳMy‡jv †jL KvM‡R ’̄vcb Kwi| GB we›`y¸‡jv

†hvM K‡i Dfq w`‡K ewa©Z K‡i GKwU mij‡iLv cvIqv †Mj| hv, (ii) bs mgxKiY Øviv wb‡`©wkZ mij‡iLvi †jLwPÎ|
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GB mij‡iLvwU c~‡e©v³ mij‡iLv‡K A we›`y‡Z †Q` K‡i| A we›`y Dfq mij‡iLvi mvaviY we›`y| Gi ¯’vbv¼

Dfq mgxKiY‡K wm× K‡i| †jL †_‡K †`Lv hvq †h, A we›`yi fyR 2 Ges †KvwU 1|

wb‡Y©q mgvavb ),(),( 12=yx

Abykxjbx 6.1

(K) cÖwZ ’̄vcb c×wZ‡Z mgvavb Ki (1−12) :

1| 4=+ yx 2| 52 =+ yx 3| 1023 =+ yx
2=− yx 1=− yx 0=− yx

4|
bab

y

a

x 11
+=+

bab

y

a

x 11
−=−

5| 023 =− yx

13717 =− yx

6| ayx 2=−
22 babyax +=+

7| abbyax =+
abaybx =+

8| abbyax =−
abaybx =−

9| babyax −=−
babyax +=+

10|
6
511

=+
yx

6
111

=−
yx

11|
bab

y

a

x 12
+=+

aba

y

b

x 12
−=−

12|
32
ba

y

b

x

a
+=+

1−=− yx

(L) Acbqb c×wZ‡Z mgvavb Ki (13-26) :

13| 4=− yx
6=+ yx

14| 732 =+ yx
576 =− yx

15| 1534 =+ yx
1945 =+ yx

†jLwPÎ
Y'

Y

XX'
O

(-2,-3)

(0,-1)

(2,1)

(4,1/2)
(6,-2)

(-2,4)
(0,5/2)

(4,3)

(6,5)
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16| 523 =− yx
1232 =+ yx

17| 134 −=− yx
023 =− yx

18| 953 −=− yx
135 =− yx

19| 3
22

=+
yx

1
22

=−
yx

20| bayx =+
cbyax =−

21| 3
32

=+
yx

3
3

=−
y

x

22| 1
2

3
=+

y

x

3
3

4
=−

y

x

23|
bab

y

a

x 12
+=+

aba

y

b

x 12
−=−

24|
32

ba

y

b

x

a
+=+

1−=− yx

25| 2
2

6
=+

y

x

1
1

4
=−

y

x

26| bayx −=+
22 babyax +=−

6.2 ev¯ÍewfwËK mgm¨vi mnmgxKiY MVb I mgvavb

mij mnmgxKi‡Yi aviYv e¨envi K‡i ev¯Íe Rxe‡bi eû mgm¨v mgvavb Kiv hvq| A‡bK mgm¨vq GKvwaK

PjK Av‡m| cÖ‡Z¨K Pj‡Ki Rb¨ Avjv`v cÖZxK e¨envi K‡i mgxKiY MVb Kiv hvq| Giƒc †ÿ‡Î hZ¸‡jv

cÖZxK e¨envi Kiv nq, ZZ¸‡jv mgxKiY MVb Ki‡Z n‡e| AZtci mgxKiY¸‡jv mgvavb K‡i Pj‡Ki gvb

wbY©q Kiv hvq|

D`vniY 1| `yBwU msL¨vi †hvMdj 60Ges we‡qvMdj 20 n‡j, msL¨v `yBwU wbY©q Ki|

mgvavb : g‡b Kwi, msL¨v `yBwU h_vµ‡g yx I |

1g kZ©vbymv‡i, )1.....(..........60=+ yx

2q kZ©vbymv‡i, ).(.......... 220=− yx

mgxKiY )(I)( 21 †hvM K‡i cvB,
802 =x

ev 40
2

80
==x

Avevi, mgxKiY )(1 )(2n‡Z mgxKiY we‡qvM K‡i cvB,
402 =y

20
2

40
==∴ y

wb‡Y©q msL¨v `yBwU 2040 I |
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D`vniY 2| dvBqvR I Avqv‡Ri KZK¸‡jv Av‡cj Kzj wQj| dvBqv‡Ri Av‡cj Kzj †_‡K AvqvR‡K 10 wU

Av‡cj Kzj w`‡j Avqv‡Ri Av‡cj Kz‡ji msL¨v dvBqv‡Ri Av‡cj Kz‡ji msL¨vi wZb¸Y n‡Zv| Avi Avqv‡Ri

Av‡cj Kzj †_‡K dvBqvR‡K 20 wU w`‡j dvBqv‡Ri Av‡cj Kz‡ji msL¨v Avqv‡Ri msL¨vi wØ¸Y n‡Zv| Kvi

KZ¸‡jv Av‡cj Kzj wQj ?

mgvavb : g‡b Kwi, dvBqv‡Ri Av‡cj Kzj msL¨v x wU
Ges Avqv‡Ri Av‡cj Kzj msL¨v y wU

1g kZ©vbymv‡i, )( 10310 −=+ xy

).......(..........ev,

ev,

ev,

1403

30103

30310

=−

+=−

−=+

yx

yx

xy

2q kZ©vbymv‡i, )( 20220 −=+ yx

).......(..........ev,

ev,

ev,

2602

20402

40220

−=−

−−=−

−=+

yx

yx

yx

mgxKiY )(1 †K 2 Øviv ¸Y K‡i Zv †_‡K mgxKiY )(2 we‡qvM K‡i cvB,
1405 =x

28
5

140
==∴ x

x -Gi gvb mgxKiY )(1 -G ewm‡q cvB,

44

44

8440

40283

=∴

−=−

−=−

=−×

y

y

y

y

ev,

ev,

∴ dvBqv‡Ri Av‡cj Kz‡ji msL¨v 28 wU

Avqv‡Ri Av‡cj Kz‡ji msL¨v 44 wU|

D`vniY 3| 10 eQi c~‡e© wcZv I cy‡Îi eq‡mi AbycvZ wQj 14 : | 10 eQi c‡i wcZv I cy‡Îi eq‡mi

AbycvZ n‡e 12 : | wcZv I cy‡Îi eZ©gvb eqm wbY©q Ki|

mgvavb : g‡b Kwi, eZ©gv‡b wcZvi eqm x eQi

Ges cy‡Îi eqm y eQi

1g kZ©vbymv‡i, 141010 :)(:)( =−− yx
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ev,
1
4

10
10

=
−
−

y

x

ev, 40410 −=− yx

ev 40104 −=− yx

)........(1yx 304 −=−∴

2q kZ©vbymv‡i, 121010 :)(:)( =++ yx

ev,
1
2

10
10

=
+
+

y

x

ev, 20210 +=+ yx
ev 10202 −=− yx

)........(2yx 102 =−∴

mgxKiY )(I)( 21 n‡Z cvB,

[ we‡qvM K‡i ]402

102

304

−=−

−+−

=−

−=−

y

yx

yx

20
2

40
=

−
−

=∴ y

y -Gi gvb mgxKiY )(2 -G ewm‡q cvB,
10202 =×−x

ev 4010 +=x
50=∴ x

∴ eZ©gv‡b wcZvi eqm 50 eQi Ges cy‡Îi eqm 20 eQi|

D`vniY 4| `yB A¼wewkó †Kv‡bv msL¨vi A¼Ø‡qi mgwói mv‡_ 7 †hvM Ki‡j †hvMdj `kK ’̄vbxq A¼wUi

wZb¸Y nq| wKš‘ msL¨vwU †_‡K 18 ev` w`‡j A¼Øq ’̄vb cwieZ©b K‡i| msL¨vwU wbY©q Ki|

mgvavb : g‡b Kwi, `yB A¼wewkó msL¨vwUi GKK ’̄vbxq A¼wU x Ges `kK ’̄vbxq A¼wU y |

∴ msL¨vwU = .yx 10+

1g kZ©vbymv‡i, yyx 37 =++

)(..........ev,

ev,

1yx

yyx

72

73

−=−

−=−+

2q kZ©vbymv‡i, xyyx 101810 +=−+

ev, xyyx 181010 =−−+
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)...(..........

ev,

)(ev,

ev,

2xy

xy

xy

xy

2

2
9

18
189

1899

=−∴

==−

=−

=−

)(I)( 21 bs †hvM K‡i cvB, 5−=− y

5=∴ y

y -Gi gvb )(1 bs-G ewm‡q cvB,
752 −=×−x

3=∴ x

wb‡Y©q msL¨vwU 535035103 =+=×+=

D`vniY 5| †Kv‡bv fMœvs‡ki j‡ei mv‡_ 7 †hvM Ki‡j fMœvskwUi gvb 2 nq Ges ni †_‡K 2 ev` w`‡j

fMœvskwUi gvb 1 nq| fMœvskwU wbY©q Ki|

mgvavb : g‡b Kwi, fMœvskwU ., 0≠y
y

x

1g kZ©vbymv‡i, 2
7

=
+
y

x

).........(1yx

yx

72

27

−=−

=+

2q kZ©vbymv‡i, 1
2

=
−y

x

)(.......... 2yx

yx

2

2

−=−

−=

mgxKiY )(I)( 21 n‡Z cvB,
72 −=− yx

5

5

2

=∴

−=−

++−

−=−

y

y

yx

Avevi, 5=y mgxKiY )(2 -G ewm‡q cvB,

[ we‡qvM K‡i ]

325

25

=−=∴

−=−

x

x

wb‡Y©q fMœvskwU .
5
3
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Abykxjbx 6.2

1| `yBwU msL¨vi †hvMdj 100 Ges we‡qvMdj 20 n‡j, msL¨v `yBwU wbY©q Ki|

2| `yBwU msL¨vi †hvMdj 160 Ges GKwU AciwUi wZb¸Y n‡j, msL¨v `yBwU wbY©q Ki|

3| `yBwU msL¨vi cÖ_gwUi wZb¸‡Yi mv‡_ wØZxqwUi `yB¸Y †hvM Ki‡j 59 nq| Avevi, cÖ_gwUi `yB¸Y

†_‡K wØZxqwU we‡qvM Ki‡j 9 nq| msL¨vØq wbY©q Ki|

4| 5 eQi c~‡e© wcZv I cy‡Îi eq‡mi AbycvZ wQj 13 : Ges 15 eQi ci wcZv-cy‡Îi eq‡mi AbycvZ

n‡e 12 : | wcZv I cy‡Îi eZ©gvb eqm wbY©q Ki|

5| †Kv‡bv fMœvs‡ki j‡ei mv‡_ 5 †hvM Ki‡j Gi gvb 2 nq| Avevi, ni †_‡K 1 we‡qvM Ki‡j Gi gvb

1 nq| fMœvskwU wbY©q Ki|

6| †Kv‡bv cÖK…Z fMœvs‡ki je I n‡ii †hvMdj 14 Ges we‡qvMdj 8 n‡j, fMœvskwU wbY©q Ki|

7| ỳB A¼wewkó †Kv‡bv msL¨vi A¼Ø‡qi †hvMdj 10 Ges we‡qvMdj 4 n‡j, msL¨vwU wbY©q Ki|

8| GKwU AvqZvKvi †ÿ‡Îi ˆ`N©¨ cÖ¯’ A‡cÿv 25 wgUvi †ewk| AvqZvKvi †ÿÎwUi cwimxgv 150 wgUvi

n‡j, †ÿÎwUi ˆ`N©̈ I cÖ ’̄ wbY©q Ki|

9| GKRb evjK †`vKvb †_‡K 15 wU LvZv I 10 wU †cwÝj 300 UvKv w`‡q µq Ki‡jv| Avevi Ab¨

GKRb evjK GKB †`vKvb †_‡K 10 wU LvZv I 15 wU †cwÝj 250 UvKvq µq Ki‡jv| LvZv I

†cwÝ‡ji g~j¨ wbY©q Ki|

10| GKRb †jv‡Ki wbKU 5000 UvKv Av‡Q| wZwb D³ UvKv `yB R‡bi g‡a¨ Ggbfv‡e fvM K‡i w`‡jb,

†hb, cÖ_g R‡bi UvKv wØZxq R‡bi 4 ¸Y nq| Avevi cÖ_g Rb †_‡K 1500 UvKv wØZxq Rb‡K w`‡j

Df‡qi UvKvi cwigvY mgvb nq| cÖ‡Z¨‡Ki UvKvi cwigvY wbY©q Ki|

11| †j‡Li mvnv‡h¨ mgvavb Ki :
K. 6=+ yx L. 114 =+ yx

2=− yx 104 =− yx

M. 2123 =+ yx N. 12 =+ yx
132 =− yx 7=− yx

O. 0=− yx P. 1134 =− yx
152 −=+ yx 243 −=− yx

12| 52 =− yx Ges 724 =− yx mij mgxKiY|

(K) †jLwPÎ A¼‡bi Rb¨ mswÿß eY©bv `vI|

(L) †jLwPÎ †_‡K mgvavb wbY©q Ki|

(M) wb‡Y©q mgvavb-Gi e¨vL¨v `vI|



mßg Aa¨vq

†mU

Aa¨vq †k‡l wk¶v_©xivÑ

� †mU I †mU MVb cÖwµqv e¨vL¨v Ki‡Z cvi‡e|

� mmxg †mU, mvwe©K †mU, c~iK †mU, duvKv †mU, wb‡ñ` †mU eY©bv Ki‡Z cvi‡e Ges G‡`i MVb cÖZx‡Ki
mvnv‡h¨ cÖKvk Ki‡Z cvi‡e|

� GKvwaK †m‡Ui ms‡hvM †mU, †Q` †mU MVb I e¨vL¨v Ki‡Z cvi‡e|

� †fbwPÎ I D`vni‡Yi mvnv‡h¨ †mU cÖwµqvi mnR ag©vewj hvPvB I cÖgvY Ki‡Z cvi‡e|

� †m‡Ui ag©vewj cÖ‡qvM K‡i mgm¨v mgvavb Ki‡Z cvi‡e|

7.1 †mU (Set)

ev¯Íe ev wPšÍvRM‡Zi my-msÁvwqZ e¯‘i mgv‡ek ev msMÖn‡K †mU e‡j| Bs‡iwR eY©gvjvi cÖ_g cuvPwU eY©,
Gwkqv gnv‡`‡ki †`kmg~n, ¯̂vfvweK msL¨v BZ¨vw`i †mU my-msÁvwqZ †m‡Ui D`vniY| †Kvb m`m¨ we‡ePbvaxb
†m‡Ui AšÍf©y³ Avi †KvbwU bq Zv mywbw`©ófv‡e wba©vwiZ n‡Z n‡e| †m‡Ui m`m¨‡`i †Kv‡bv cybive„wË I
µg †bB|

†m‡Ui cÖ‡Z¨K m`m¨‡K †m‡Ui Dcv`vb )(element ejv nq| †mU‡K mvaviYZ Bs‡iwR eY©gvjvi eo nv‡Zi

A¶i ZYXCBA ,,,........,, Øviv Ges Dcv`vb‡K †QvU nv‡Zi A¶i zyxcba ,,,.........,, Øviv cÖKvk Kiv

nq|

†m‡Ui m`m¨¸‡jv‡K { } GB cÖZx‡Ki g‡a¨ AšÍf©y³ K‡i †mU wn‡m‡e e¨envi Kiv nq| †hgb: cba ,, -Gi

†mU { }cba ,, wZ Í̄v, †gNbv, hgybv I eªþcyÎ b`-b`xi †mU {wZ¯Ív, †gNbv, hgybv, eªþcyÎ}, cÖ_g `yBwU †Rvo

^̄vfvweK msL¨vi †mU { }4,2 ; 6 -Gi ¸YbxqKmg~‡ni †mU {1, 2, 3, 6} BZ¨vw`|

g‡b Kwi, †mU A Gi GKwU Dcv`vb x | G‡K MvwYwZKfv‡e Ax ∈ cÖZxK Øviv cÖKvk Kiv nq | Ax ∈

†K co‡Z nq, x , A †m‡Ui Dcv`vb (x belongs to A)| †hgb, },{ nmB = n‡j, Bm∈ Ges Bn ∈ .

D`vniY 1 : cÖ_g cuvPwU we‡Rvo msL¨vi †mU A n‡j, },,,,{ 97531=A

†mU kãwU Avgv‡`i mycwiwPZ| †hgb : wU‡mU, †mvdv‡mU, w_ª-wcP †mU, GK †mU eB BZ¨vw`| Rvg©vb MwYZwe`

RR© K¨v›Ui (1845Ñ1918) †mU m¤ú‡K© cÖ_g aviYv e¨vL¨v K‡ib| †mU msµvšÍ Zuvi e¨vL¨v MwYZ kv‡¯¿

†mUZË¡ (Set Theory) wn‡m‡e cwiwPZ| †m‡Ui cÖv_wgK aviYv †_‡K cÖZxK I wP‡Îi gva¨‡g †mU m¤ú‡K© Ávb

AR©b Kiv Avek¨K| G Aa¨v‡q wewfbœ ai‡bi †mU, †mU cÖwµqv I †m‡Ui ag©vewj m¤ú‡K© Av‡jvPbv Kiv

n‡q‡Q|
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KvR :
1. mvK©fz³ †`k¸‡jvi bv‡gi †mU †jL|

2. 1 †_‡K 20 ch©šÍ †gŠwjK msL¨vmg~‡ni †mU †jL|

3. 300 I 400 -Gi g‡a¨ Aew ’̄Z 3 Øviv wefvR¨ †h‡Kv‡bv PviwU msL¨vi †mU †jL|

7.2 †mU cÖKv‡ki c×wZ
cÖavbZ †mU `yB c×wZ‡Z cÖKvk Kiv nq| h_v: (1) ZvwjKv c×wZ MethodTabular( ) (2) †mU MVb

c×wZ )( MethodBuilderSet

(1) ZvwjKv c×wZ : G c×wZ‡Z †m‡Ui mKj Dcv`vb mywbw`©ófv‡e D‡jøL K‡i wØZxq eÜbx { } Gi g‡a¨
Ave× Kiv nq Ges GKvwaK Dcv`vb _vK‡j ÔKgvÕ e¨envi K‡i Dcv`vb¸‡jv‡K c„_K Kiv nq| †hgb : A

==== DCzyxB },{},,,{),,,{ 100321 {†Mvjvc, iRbxMÜv}, =E {iwng, mygb, ïå, PvscvB}

BZ¨vw`|

(2) †mU MVb c×wZ : G c×wZ‡Z †m‡Ui mKj Dcv`vb mywbw`©ófv‡e D‡jøL bv K‡i Dcv`vb wba©vi‡Yi Rb¨
kZ© †`Iqv _v‡K| †hgb : 10 -Gi †P‡q †QvU ¯̂vfvweK †Rvo msL¨vi †mU A n‡j, xxA :{= ¯̂vfvweK

†Rvo msL¨v, }10<x

GLv‡b , Ô:Õ Øviv ÔGiƒc †hbÕ ev ms‡¶‡c Ô†hbÕ †evSvq|

†mU MVb c×wZ‡Z { } Gi †fZ‡i Ô : Õ wP‡ýi Av‡M GKwU ARvbv ivwk ev PjK a‡i wb‡Z nq Ges c‡i

Pj‡Ki Ici cÖ‡qvRbxq kZ© Av‡ivc Ki‡Z nq| †hgb: },,,{ 12963 †mUwU‡K †mU MVb c×wZ‡Z cÖKvk

Ki‡Z PvB| j¶ Kwi, 12963 ,,, , msL¨v¸‡jv ¯̂vfvweK msL¨v, 3 Øviv wefvR¨ Ges 12-Gi eo bq| G‡¶‡Î
†m‡Ui Dcv`vb‡K '' y PjK we‡ePbv Ki‡j '' y -Gi Ici kZ© n‡e y ¯^vfvweK msL¨v, 3 -Gi ¸wYZK Ges

12-Gi †P‡q eo bq )|( 12≤y

myZivs †mU MVb c×wZ‡Z n‡e { yy : ¯^vfvweK msL¨v, 3 -Gi ¸wYZK Ges 12≤y }|

D`vniY 2| },,,,{ 20161284=P †mUwU‡K †mU MVb c×wZ‡Z cÖKvk Ki|

mgvavb : P †m‡Ui Dcv`vbmg~n 20161284 ,,,, |
GLv‡b, cÖ‡Z¨KwU Dcv`vb †Rvo msL¨v, 4 -Gi ¸wYZK Ges 20 -Gi eo bq|

∴ xxP :{= †Rvo msL¨v, 4 Gi ¸wYZK Ges 20≤x }

D`vniY 3| 42,:{ xxQ = -Gi mKj ¸YbxqK} †mUwU‡K ZvwjKv c×wZ‡Z cÖKvk Ki|

mgvavb : Q †mUwU 42 -Gi ¸YbxqKmg~‡ni †mU|

GLv‡b, 7614321242142 ×=×=×=×=

∴ 42 -Gi ¸YbxqKmg~n 42211476321 ,,,,,,, .

wb‡Y©q †mU },,7,,,,,{ 4221146321=Q
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7.3 †m‡Ui cÖKvi‡f`
mmxg †mU )( setFinite

†h †m‡Ui Dcv`vb msL¨v MYbv K‡i wba©viY Kiv hvq, G‡K mmxg †mU e‡j| †hgb :
}100,........,15,10,5{},,,,{ == BdcbaA BZ¨vw` mmxg †mU| GLv‡b A †m‡U 4 wU Dcv`vb Ges B

†m‡U 20 wU Dcv`vb Av‡Q|

Amxg †mU )( setInfinite

†h †m‡Ui Dcv`vb msL¨v MYbv K‡i wba©viY Kiv hvq bv, G‡K Amxg †mU e‡j| Amxg †m‡Ui GKwU D`vniY
n‡jv ¯̂vfvweK msL¨vi †mU, .......}4,3,2,1{=N | GLv‡b N †m‡Ui Dcv`vb msL¨v AmsL¨ hv MYbv K‡i

wba©viY Kiv hvq bv| GB †kªwY‡Z ïay mmxg †mU wb‡q Av‡jvPbv Kiv n‡e|

duvKv †mU )( setEmpty

†h †m‡Ui †Kv‡bv Dcv`vb †bB G‡K duvKv †mU e‡j| duvKv †mU‡K {} ev φ cÖZxK Øviv cÖKvk Kiv nq|

KvR :
1| },,,,,{ 181512963=A †mUwU‡K †mU MVb c×wZ‡Z cÖKvk Ki|

2| 24,:{ xxB = -Gi ¸YbxqK} †mUwU‡K ZvwjKv c×wZ‡Z cÖKvk Ki|

†fbwPÎ e¨envi K‡i AwZ mn‡R †mU I †mU cÖwµqvi wewfbœ ˆewkó¨ hvPvB Kiv hvq|

7.5 Dc‡mU )(Subset

g‡b Kwi, },{ baA = GKwU †mU| A †m‡Ui Dcv`vb wb‡q Avgiv }{},{},,{ baba †mU¸‡jv MVb Ki‡Z cvwi|

MwVZ }{},{},,{ baba †mU¸‡jv A †m‡Ui Dc‡mU|

†Kv‡bv †m‡Ui Dcv`vb †_‡K hZ¸‡jv †mU MVb Kiv hvq G‡`i cÖ‡Z¨KwU cÖ̀ Ë †m‡Ui Dc‡mU|
duvKv †mU †h‡Kv‡bv †m‡Ui Dc‡mU|

†hgb : }5,4,3,2{=P Ges }5,3{=Q n‡j, Q †mUwU P †m‡Ui Dc‡mU| A_©vr Q ⊂ P. KviY Q

†m‡Ui 3 Ges 5 Dcv`vbmg~n P †m‡U we`¨gvb| Ô⊂ ÕcÖZxK Øviv Dc‡mU‡K m~wPZ Kiv nq|

7.4 †fbwPÎ (Venn-diagram)

Rb †fb (1834Ñ1883) wP‡Îi mvnv‡h¨ †mU cÖKvk Kivi ixwZ cÖeZ©b K‡ib| GB wPÎ¸‡jv Zuvi bvgvbymv‡i
†fbwPÎ bv‡g cwiwPZ| †fbwP‡Î mvaviYZ AvqZvKvi I e„ËvKvi †¶Î e¨envi Kiv nq| wb‡P K‡qKwU †m‡Ui
†fbwPÎ cÖ̀ k©b Kiv n‡jv :

U A B

∪A B

A B

A /B
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D`vniY 4| }3,2,1{=A Gi Dc‡mUmg~n †jL|

mgvavb : A †m‡Ui Dc‡mUmg~n wb¤œiƒc :

},{},{},{},,{},,{},,{},,,{ 321323121321

mvwe©K †mU )( SetUniversal

Av‡jvPbvq mswkøó mKj †mU hw` GKwU wbw ©̀ó †m‡Ui Dc‡mU nq Z‡e
H wbw`©ó †mU‡K Gi Dc‡mU¸‡jvi mv‡c‡¶ mvwe©K †mU e‡j| mvwe©K
†mU‡K U cÖZxK Øviv m~wPZ Kiv nq| †hgb: †Kv‡bv we`¨vj‡qi mKj
wkÿv_©xi †mU n‡jv mvwe©K †mU Ges Aóg †kªwYi wk¶v_x©‡`i †mU D³
mvwe©K †m‡Ui Dc‡mU|

mKj †mU mvwe©K †m‡Ui Dc‡mU|

D`vniY 5| }6,5,4,3{},5,3,1{},6,5,4,3,2,1{ === CBA n‡j, mvwe©K †mU wbY©q Ki|

mgvavb : †`Iqv Av‡Q, }6,5,4,3{},5,3,1{},6,5,4,3,2,1{ === CBA

GLv‡b, B †m‡Ui Dcv`vb 5,3,1 Ges C †m‡Ui Dcv`vb 5,4,3 hv A †m‡U we`¨gvb|

∴ B Ges C †m‡Ui mv‡c‡¶ mvwe©K †mU A .

c~iK †mU )( setaofComplement

hw` U mvwe©K †mU Ges A †mUwU U -Gi Dc‡mU nq Z‡e, A

†m‡Ui ewnf~©Z mKj Dcv`vb wb‡q †h †mU MVb Kiv nq, G‡K A

†m‡Ui c~iK †mU e‡j| A -Gi c~iK †mU‡K cA

cA
ev A′ Øviv cÖKvk

Kiv nq|

g‡b Kwi, Aóg †kªwYi 60 Rb wk¶v_x©i g‡a¨ 9 Rb Abycw ’̄Z| Aóg †kªwYi mKj wk¶v_x©‡`i †mU mvwe©K

†mU we‡ePbv Ki‡j Dcw ’̄Z ( )960 − ev 51 R‡bi †m‡Ui c~iK †mU n‡e Abycw¯’Z 9 R‡bi †mU|

D`vniY 6| }6,5,4,3,2,1{=U Ges }6,4,2{=A n‡j cA wbY©q Ki|

mgvavb : †`Iqv Av‡Q, }6,5,4,3,2,1{=U Ges }6,4,2{=A

∴ AAc = -Gi c~iK †mU

= A-Gi ewnf~©Z Dcv`vbmg~‡ni †mU

= }5,3,1{

wb‡Y©q †mU =cA }5,3,1{

4

6

2

cA

A1 3

5

U

U

U

A

φ



QP ∪

P Q

4
2

3

5

6

SR ∪

R S

MwYZ 107

KvR :
},,{ cbaA = n‡j, A -Gi Dc‡mUmg~n wbY©q Ki Ges †h‡Kv‡bv wZbwU Dc‡mU wj‡L G‡`i c~iK †mU wbY©q Ki|

7.6 †mU cÖwµqv

ms‡hvM †mU )( setsofUnion

g‡b Kwi, },,{ 432=P Ges }.6,5,4{=Q GLv‡b P Ges Q †m‡Ui

AšÍfy©³ Dcv`vbmg~n .6,5,4,3,2 P I Q †m‡Ui mKj Dcv`vb wb‡q

MwVZ †mU }6,5,4,3,2{ hv P I Q †mUØ‡qi ms‡hvM †mU|

ỳB ev Z‡ZvwaK †m‡Ui mKj Dcv`vb wb‡q MwVZ †mU‡K ms‡hvM †mU ejv nq|
awi, BAI `yBwU †mU| BAI -Gi ms‡hvM †mU‡K BA ∪ Øviv cÖKvk Kiv nq Ges cov nq A ms‡hvM B

A_ev '.' BunionA

†mU MVb c×wZ‡Z AxxBA ∈=∪ :{ A_ev ∈x B }

D`vniY 7| C = {iv¾vK, mvwKe, A‡jvK} Ges D = {A‡jvK, gykwdK} n‡j, DC ∪ wbY©q Ki|

mgvavb : †`Iqv Av‡Q, C = {iv¾vK, mvwKe, A‡jvK} Ges D = {A‡jvK, gykwdK}

∴ DC ∪ = {iv¾vK, mvwKe, A‡jvK} ∪ {A‡jvK, gykwdK}

= {iv¾vK, mvwKe, A‡jvK, gykwdK}

D`vniY 8| 6,:{ xxR = -Gi ¸YbxqKmg~n} Ges 8,:{ xxS = -Gi ¸YbxqKmg~n} n‡j, SR ∪ wbY©q

Ki|

mgvavb : †`Iqv Av‡Q, 6,:{ xxR = -Gi ¸YbxqKmg~n}

= }6,3,2,1{

Ges 8,:{ xxS = -Gi ¸YbxqKmg~n}

= }8,4,2,1{

∴ SR ∪ = }8,4,2,1{}6,3,2,1{ ∪

= }8,6,4,3,2,1{

†Q` †mU (Intersection of sets)

g‡b Kwi, wibv evsjv I Aviwe fvlv co‡Z I wjL‡Z cv‡i Ges Rqv evsjv I wnw›` fvlv co‡Z I wjL‡Z

cv‡i| wibv †h fvlv co‡Z I wjL‡Z cv‡i G‡`i †mU {evsjv, Aviwe} Ges Rqv †h fvlv co‡Z I wjL‡Z

cv‡i G‡`i †mU {evsjv, wnw›`}| j¶ Kwi, wibv I Rqv cÖ‡Z¨‡K †h fvlv co‡Z I wjL‡Z cv‡i Zv n‡”Q

evsjv Ges Gi †mU {evsjv}| GLv‡b {evsjv} †mUwU †Q` †mU|
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`yB ev Z‡ZvwaK †m‡Ui mvaviY )(Common Dcv`vb wb‡q MwVZ †mU‡K †Q` †mU ejv nq|

awi, BAI `yBwU †mU| BAI -Gi †Q` †mU‡K BA ∩ Øviv cÖKvk Kiv nq Ges cov nq A †Q` B .

†mU MVb c×wZ‡Z AxxBA ∈=∩ :{ Ges }Bx ∈

D`vniY 9| }5,3,1{=A Ges }7,5{=B n‡j, BA ∩ wbY©q Ki|

mgvavb : †`Iqv Av‡Q, }5,3,1{=A Ges }7,5{=B

∴ BA∩ }5{}7,5{}5,3,1{ =∩=

D`vniY 10| 2,:{ xxP = -Gi ¸wYZK Ges }8≤x Ges 4,:{ xxQ = -Gi ¸wYZK Ges }12≤x n‡j,

QP ∩ wbY©q Ki|

mgvavb : †`Iqv Av‡Q, 2,:{ xxP = -Gi ¸wYZK Ges }8≤x

}8,6,4,2{=

Ges 4,:{ xxQ = -Gi ¸wYZK }12≤x

}12,8,4{=

∴ QP ∩ = }8,4{}12,8,4{}8,6,4,2{ =∩

wb‡ñ` †mU (Disjointsets)

g‡b Kwi, evsjv‡`‡ki cvkvcvwk `yBwU MÖvg| GKwU MÖv‡gi K…lKMY Rwg‡Z
avb I cvU Pvl K‡ib Ges Aci MÖv‡gi K…lKMY Rwg‡Z Avjy I mewR Pvl

K‡ib| PvlK…Z dm‡ji †mU `yBwU we‡ePbv Ki‡j cvB {avb, cvU} Ges

{Avjy, mewR}| D³ †mU `yBwU‡Z dm‡ji †Kv‡bv wgj †bB| A_©vr, `yB
MÖv‡gi K…lKMY GKB-RvZxq dmj Pvl K‡ib bv| GLv‡b †mU `yBwU
ci¯úi wb‡ñ` †mU|

awi, BAI `yBwU †mU| BAI ci¯úi wb‡ñ` †mU n‡e hw` =∩ BA nq|

∴ `yBwU †m‡Ui †Q` †mU duvKv †mU n‡j †mUØq ci¯úi wb‡ñ` †mU|

D`vniY 11| ,:{ xxA = we‡Rvo ¯̂vfvweK msL¨v Ges }71 << x Ges

8,:,{ xxB = -Gi ¸YbxqKmg~n} n‡j, †`LvI †h, BAI †mUØq ci¯úi wb‡ñ` †mU|

hw` `yBwU †m‡Ui Dcv`vb¸‡jvi g‡a¨ †Kv‡bv mvaviY Dcv`vb bv _v‡K, Z‡e †mU `yBwU ci¯úi wb‡ñ` †mU|

BA∩

A B

5
1

3 7

P Q

φ

KvR : 3}{1,C4},3,{2,B3},2,{1,A4},3,2,{1, ====U

CBACAU ∪∩∩ ,, Ges †mU¸‡jv‡K †fbwP‡Î cÖ̀ k©b Ki|
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D`vniY 12| }5,4,3{=C Ges }6,5,4{=D n‡j, DC ∪ Ges DC ∩ wbY©q Ki|

mgvavb : †`Iqv Av‡Q, }5,4,3{=C Ges }6,5,4{=D

∴ }6,5,4,3{}6,5,4{}5,4,3{ =∪=∪ DC

Ges }5,4{}6,5,4{}5,4,3{ =∩=∩ DC

KvR :
},,,,,{ 765432=P Ges },,{ 864=Q n‡j,

1. QP ∪ Ges QP ∩ wbY©q Ki|

2. QP ∪ Ges QP ∩ †K †mU MVb c×wZ‡Z cÖKvk Ki|

D`vniY 13| ,:{ xxE = †gŠwjK msL¨v Ges }30<x †mUwU ZvwjKv c×wZ‡Z cÖKvk Ki|

mgvavb : wb‡Y©q †mUwU n‡e 30 A‡c¶v †QvU †gŠwjK msL¨vmg~‡ni †mU|
GLv‡b, 30 A‡c¶v †QvU †gŠwjK msL¨vmg~n 29,23,19,17,13,11,7,5,3,2

wb‡Y©q †mU = }29,23,19,17,13,11,7,5,3,2{

D`vniY 14| BAI h_vµ‡g 7042 I -Gi mKj ¸Ybxq‡Ki †mU n‡j, BA ∩ wbY©q Ki|

mgvavb :
GLv‡b, 7614321242142 ×=×=×=×=

42-Gi ¸YbxqKmg~n 42,21,14,7,6,3,2,1

∴ }42,21,14,7,6,3,2,1{=A

Avevi, 10714535270170 ×=×=×=×=

70-Gi ¸YbxqKmg~n 70,35,14,10,7,5,2,1

∴ }70,35,14,10,7,5,2,1{=B

∴ }14,7,2,1{=∩ BA

mgvavb : †`Iqv Av‡Q, ,:{ xxA = we‡Rvo ¯̂vfvweK msL¨v Ges }71 << x

}5,3{=

Ges 8,:{ xxB = -Gi ¸YbxqKmg~n}

}8,4,2,1{=

∴ BA ∩ }8,4,2,1{}5,3{ ∩=

∴ BAI †mUØq ci¯úi wb‡ñ` †mU|

= φ
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Abykxjbx 8

1| wb‡Pi †mU¸‡jv‡K ZvwjKv c×wZ‡Z cÖKvk Ki

(K) x,x :{ we‡Rvo msL¨v Ges }153 << x

(L) 48,:{ xx -Gi †gŠwjK ¸YbxqKmg~n}

(M) 3,:{ xx -Gi ¸wYZK Ges }36<x

(N) x,x :{ c~Y© msL¨v Ges }102 <x

2| wb‡Pi †mU¸‡jv‡K †mU MVb c×wZ‡Z cÖKvk Ki :

(K) }8,7,6,5,4,3{ (L) }24,20,16,12,8,4{ (M) }17,13,11,7{

3| wb‡Pi †mU `yBwUi Dc‡mU I Dc‡m‡Ui msL¨v wbY©q Ki :

(K) },{ nmC = (L) }15,10,5{=D

4| },{},,,{ aBA 2321 == Ges },{ baC = n‡j, wb‡Pi †mU¸‡jv wbY©q Ki:

(K) BA ∪ (L) CB ∪

(M) )( CBA ∪∩ (N) CBA ∪∪ )(

(O) )()( CBBA ∩∪∩ †mU¸‡jv wbY©q Ki|

5| hw` },,{},,,{},,,,,,,{ 7425217654321 === BAU Ges

},,{ 654=C nq, Z‡e wbgœ wjwLZ m¤úK©¸‡jvi mZ¨Zv hvPvB Ki:

(K) ABBA ∩=∩

(L) BABA ′∪′=′∩ )(

(M) CACA ′∩′=′∪ )(

6| P Ges Q h_vµ‡g 21 I 35 -Gi mKj ¸Ybxq‡Ki †mU n‡j, QP ∪ wbY©q Ki|

7| †h mKj ¯̂vfvweK msL¨v Øviv 171 Ges 396 †K fvM Ki‡j cÖwZ‡¶‡Î 21 Aewkó _v‡K Zv‡`i †mU
wbY©q Ki|

8| †Kv‡bv QvÎvev‡mi %65 QvÎ gvQ cQ›` K‡i, %55 QvÎ gvsm cQ›` K‡i Ges %40 QvÎ DfqwU cQ›`
K‡i|

(K) msw¶ß weeiYmn Dc‡ii Z_¨¸‡jv †fbwP‡Î cÖKvk Ki|

(L) Dfq Lv`¨ cQ›` K‡i bv Zv‡`i msL¨v wbY©q Ki|

(M) hviv ïay GKwU Lv`¨ cQ›` K‡i Zv‡`i msL¨vi ¸YbxqK †m‡Ui †Q` †mU wbY©q Ki|

9| xxA :{= , †Rvo msL¨v Ges }64 << x Gi ZvwjKv c×wZ †KvbwU?

(K) }{5 (L) },{ 64 (M) },,{ 654 (N) φ
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10| },,{ zyxP = n‡j, wb‡Pi †KvbwU P -Gi Dc‡mU bq?

(K) },{ yx (L) },,{ zwx (M) },,{ zyx (N)

11| 10-Gi ¸YbxqKmg~‡ni †mU †KvbwU?

(K) },,,{ 10521 (L) },{ 101 (M) }{10 (N) },,{ 302010

cv‡ki †fbwPÎwUi Av‡jv‡K 12 †_‡K 15 bs cÖ‡kœi DËi `vI :

12| mvwe©K †mU †KvbwU ?

(K) A (L) B (M) BA ∪ (N) U

13| †KvbwU cB †mU?

(K) },,,{ 8765 (L) },,,{ 6532 (M) },,{ 841 (N) },{ 63

14| †KvbwU BA ∩ †mU ?

(K) },{ 63 (L) },,,{ 6532 (M) },,,{ 7643 (N) },,,,,{ 765432

15| †KvbwU BA ∪ †mU ?

(K) },,,,,,{ 7654321 (L) },,{ 765 (M) }{8 (N) }{3

A

U

1

2
3

4

8

C

765
B



Aóg Aa¨vq
PZzf©yR

c~e©eZ©x †kÖwY‡Z wÎfzR I PZzf©yR m¤ú‡K© Av‡jvPbv n‡q‡Q| Avgiv wÎfzR A¼b Ki‡Z †h‡q †`‡LwQ †h, GKwU
mywbw`©ó wÎfzR AuvK‡Z wZbwU cwigv‡ci cÖ‡qvRb| ¯^vfvweKfv‡eB cÖkœ Rv‡M GKwU PZzf©yR AuvK‡Z PviwU
cwigvc h‡_ó wK bv| eZ©gvb Aa¨v‡q G wel‡q Av‡jvPbv Kiv n‡e| ZvQvov wewfbœ cÖKvi PZzf©yR †hgb
mvgvšÍwiK, AvqZ, eM©, i¤^m Gi wewfbœ ˆewkó¨ i‡q‡Q| G Aa¨v‡q wewfbœ cÖKvi PZzf©y‡Ri G mKj ˆewkó¨ I
PZzf©yR A¼b wel‡q Av‡jvPbv _vK‡e|

Aa¨vq †k‡l wkÿv_©xiv Ñ

� PZzf©y‡Ri ag©vewj hvPvB I hyw³g~jK cÖgvY Ki‡Z cvi‡e|

� cÖ`Ë DcvË n‡Z PZzf©yR AuvK‡Z cvi‡e|

� AvqZvKvi Nbe¯‘i wPÎ AuvK‡Z cvi‡e|

� wÎfzR m~‡Îi mvnv‡h¨ PZzf©yR †ÿ‡Îi †ÿÎdj cwigvc Ki‡Z cvi‡e|

� AvqZvKvi Nbe¯‘ I Nb‡Ki c„ôZ‡ji †ÿÎdj cwigvc Ki‡Z cvi‡e|

8.1 PZzf©yR

PviwU †iLvsk Øviv Ave× wPÎ GKwU PZzf©yR| wPÎ Øviv Ave×

†ÿÎwU GKwU PZzf©yR‡ÿÎ|

PZyf©y‡Ri PviwU evû Av‡Q| †h PviwU †iLvsk Øviv †ÿÎwU Ave×

nq, G PviwU †iLvskB PZzf©y‡Ri evû|

8.2 PZzf©y‡Ri cÖKvi‡f`
mvgvšÍwiK : †h PZzf©y‡Ri wecixZ evû¸‡jv ci¯úi mgvšÍivj, Zv mvgvšÍwiK| mvgvšÍwi‡Ki mxgve× †ÿÎ‡K

mvgvšÍwiK‡ÿÎ e‡j|

DCBA I,, we›`y PviwUi †h‡Kv‡bv wZbwU mg‡iLv bq| DACDBCAB I,, †iLvsk PviwU ms‡hv‡M

ABCD PZzf©yR MwVZ n‡q‡Q| DACDBCAB I,, PZzf©yRwUi PviwU evû| DCBA I,, PviwU

†KŠwYK we› ỳ ev kxl©we›`y| DABCDABCDABC ∠∠∠∠ I,, PZyf©y‡Ri PviwU †KvY| BA I kxl©we› ỳ

h_vµ‡g DC I kx‡l©i wecixZ kxl©we›`y| AB I CD evû ci¯úi wecixZ evû Ges AD I BC evû
ci¯úi wecixZ evû| GK kxl©we›`y‡Z †h `yBwU evû wgwjZ nq, Giv mwbœwnZ evû| †hgb, AB I BC evû

`yBwU mwbœwnZ evû| BDAC I †iLvskØq ABCD PZyf©y‡Ri `yBwU KY©| PZzf©y‡Ri evû¸‡jvi ˆ`‡N©¨i
mgwó‡K Gi cwimxgv e‡j| ABCD PZzf©y‡Ri cwimxgv )( DACDBCAB +++ Gi ˆ`‡N©¨i mgvb|

PZzf©yR‡K A‡bK mgq ‘�’ cÖZxK Øviv wb‡`©k Kiv nq|

A D

CB



MwYZ 113

AvqZ : †h mvgvšÍwi‡Ki GKwU †KvY mg‡KvY, ZvB AvqZ| Avq‡Zi PviwU †KvY mg‡KvY| Avq‡Zi mxgve×
†ÿÎ‡K AvqZ‡ÿÎ e‡j|

i¤^m : i¤^m Ggb GKwU mvgvšÍwiK hvi mwbœwnZ evû¸‡jvi ˆ`N©¨ mgvb| A_©vr, i¤^‡mi wecixZ evû¸‡jv
mgvšÍivj Ges PviwU evû mgvb| i¤^‡mi mxgve× †ÿÎ‡K i¤^m‡ÿÎ e‡j|

eM© : eM© Ggb GKwU AvqZ hvi mwbœwnZ evû¸‡jv mgvb| A_©vr, eM© Ggb GKwU mvgvšÍwiK hvi cÖ‡Z¨KwU
†KvY mg‡KvY Ges evû¸‡jv mgvb| e‡M©i mxgve× †ÿÎ‡K eM©‡ÿÎ e‡j|

UªvwcwRqvg : †h PZzf©y‡Ri GK †Rvov wecixZ evû mgvšÍivj, G‡K UªvwcwRqvg ejv nq| UªvwcwRqv‡gi
mxgve× †ÿÎ‡K UªvwcwRqvg‡ÿÎ e‡j|

Nywo : †h PZzf©y‡Ri `yB †Rvov mwbœwnZ evû mgvb, G‡K Nywo ejv nq|

KvR
1| †Zvgvi Av‡kcv‡ki wewfbœ e¯‘i avi‡K mij‡iLv a‡i mvgvšÍwiK, AvqZ, eM© I i¤^m wPwýZ Ki|

2| Dw³¸‡jv mwVK wKbv hvPvB Ki:

(K) eM© GKwU AvqZ, Avevi eM© GKwU i¤^mI|

(L) UªvwcwRqvg GKwU mvgvšÍwiK|

(M) mvgvšÍwiK GKwU UªvwcwRqvg|

(N) AvqZ ev i¤^m eM© bq|
3| e‡M©i msÁvq ejv n‡q‡Q eM© Ggb GKwU AvqZ hvi evû¸‡jv mgvb| i¤^‡mi gva¨‡g e‡M©i msÁv

†`Iqv hvq wK ?

mvgvšÍwiK AvqZ

i¤^m eM©

UªvwcwRqvg
Nywo
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8.3 PZzf©yR msµvšÍ Dccv`¨

wewfbœ cÖKv‡ii PZzf©y‡Ri wKQz mvaviY ag© i‡q‡Q| G ag©¸‡jv Dccv`¨ AvKv‡i cÖgvY Kiv n‡jv|

Dccv`¨ 1
PZzf©y‡Ri PviwU †Kv‡Yi mgwó Pvi mg‡KvY|

we‡kl wbe©Pb : g‡b Kwi, ABCD GKwU PZzf©yR Ges AC Gi

cÖgvY Ki‡Z n‡e †h, A∠ + B∠ + C∠ + D∠ = 4 mg‡KvY|

A¼b: A I C †hvM Kwi| AC KY©wU PZzf©yRwU‡K ABC∆ I

ADC∆ `yBwU wÎfz‡R wef³ K‡i‡Q|

cÖgvY:

D C

A BGKwU KY©|

avc h_v_©Zv

(1) ABC∆ G

BACBBAC ∠+∠+∠ = 2 mg‡KvY|

[ wÎfz‡Ri wZb †Kv‡Yi mgwó 2 mg‡KvY ]

(2) Abyi~cfv‡e, DAC∆ G

DACDDAC ∠+∠+∠ = 2 mg‡KvY|
[ wÎfz‡Ri wZb †Kv‡Yi mgwó 2 mg‡KvY ]

(3) AZGe, DACDDAC ∠+∠+∠ +

BACBBAC ∠+∠+∠ =(2+2) mg‡KvY|

[ (1) I (2) †_‡K ]

(4) DAC∠ + BAC∠ = A∠ Ges

ACD∠ + ACB∠ = C∠ .

myZivs, A∠ + B∠ + C∠ + D∠ = 4 mg‡KvY

(cÖgvwYZ)

[mwbœwnZ †Kv‡Yi †hvMdj ]

[mwbœwnZ †Kv‡Yi †hvMdj ]

[ (3) †_‡K ]

Dccv`¨ 2
mvgvšÍwi‡Ki wecixZ evû I †KvY¸‡jv ci¯úi mgvb|

we‡kl wbe©Pb : g‡b Kwi, ABCD GKwU mvgvšÍwiK Ges

BDAC I Zvi `yBwU KY©| cÖgvY Ki‡Z n‡e †h,

(K) evûevûevû,evû BCADCDAB ==

(L) ADCABCBCDBAD ∠=∠∠=∠ , .

A

B C

D



MwYZ 115

cÖgvY :
avc h_v_©Zv
(1) DCAB ll Ges AC Zv‡`i †Q`K,
myZivs ACDBAC ∠=∠ .

(2) Avevi, ACADBC Gesll Zv‡`i †Q`K,
myZivs DACACB ∠=∠ .

(3) GLb GI ADCABC ∆∆ ACDBAC ∠=∠ ,

DACACB ∠=∠ Ges AC evû mvaviY|
.ADCABC ∆≅∆∴

[GKvšÍi †KvY mgvb ]

[GKvšÍi †KvY mgvb ]

[ wÎfz‡Ri †KvY-evû -†KvY Dccv`¨ ]

AZGe, ADBCCDAB == , I ADCABC ∠=∠ .

Abyi~cfv‡e, cÖgvY Kiv hvq †h, .BCDBAD ∆∆
myZivs, .BCDBAD ∠=∠ [cÖgvwYZ]

KvR
1| cÖgvY Ki †h, PZzf©y‡Ri GK †Rvov wecixZ evû ci¯úi mgvb I mgvšÍivj n‡j, Zv GKwU mvgvšÍwiK|
2| †`Iqv Av‡Q, ABCD PZzf©y‡R CDAB = Ges BDCABD ∠=∠ .

cÖgvY Ki †h, ABCD GKwU mvgvšÍwiK|

Dccv`¨ 3
mvgvšÍwi‡Ki KY©Øq ci¯úi‡K mgwØLwÊZ K‡i|

we‡kl wbe©Pb : g‡b Kwi, ABCD mvgvšÍwi‡Ki

BDAC I KY©Øq ci¯úi‡K O we›`y‡Z †Q` K‡i|

cÖgvY Ki‡Z n‡e †h, DOBOCOAO == , .

cÖgvY :
avc h_v_©Zv
(1) DCAB I †iLvØq mgvšÍivj Ges AC Zv‡`i †Q`K|

AZGe, ACDBAC ∠=∠ GKvšÍi .

[GKvšÍi †KvY mgvb]

(2) DCAB I †iLv mgvšÍivj Ges BD Zv‡`i †Q`K|
myZivs, ABDBDC ∠=∠ GKvšÍi . [GKvšÍi †KvY mgvb]

(3) GLb, GI CODAOB ∆∆
ODCOBAOCDOAB ∠=∠∠∠ = , Ges

DCAB = .
myZivs, .CODAOB ∆≅

≅

∆
AZGe, COAO = Ges .DOBO = (cÖgvwYZ)

[ wÎfz‡Ri †KvY-evû-†KvY Dccv`¨]

KvR : 1| cÖgvY Ki †h, PZzf©y‡Ri KY©Øq ci¯úi‡K mgwØLwÊZ Ki‡j Zv GKwU mvgvšÍwiK|

A

D C

B

A

B
O

C

D



116 MwYZ

Dccv`¨ 4
Avq‡Zi KY©Øq mgvb I ci¯úi‡K mgwØLwÊZ K‡i|
we‡kl wbe©Pb : g‡b Kwi, ABCD Avq‡Zi BDAC I
KY©Øq ci¯úi‡K O we› ỳ‡Z †Q` K‡i| cÖgvY Ki‡Z n‡e †h,

(i) BDAC =
(ii) DOBOCOAO == , .

cÖgvY :
avc h_v_©Zv

(1) AvqZ GKwU mvgvšÍwiK| myZivs,
DOBOCOAO == , .

[mvgvšÍwi‡Ki KY©Øq ci¯úi‡K mgwØLwÊZ
K‡i]

(2) GLb ABD∆ I ACD∆ G
ADCDAB ∠=∠

DCAB =
Ges .ADAD =
myZivs, .ACDABD ∆≅∆
AZGe, BDAC = , (cÖgvwYZ)

[ cÖ‡Z¨‡K mg‡KvY ]
[ mvgvšÍwi‡Ki wecixZ evû ci¯úi mgvb ]
[ mvaviY evû ]
[ wÎfz‡Ri †KvY-evû-†KvY Dccv`¨ ]

KvR
1| cÖgvY Ki †h, Avq‡Zi cÖ‡Z¨KwU †KvY mg‡KvY|

Dccv`¨ 5
i¤^‡mi KY©Øq ci¯úi‡K mg‡Kv‡Y mgwØLwÊZ K‡i|

we‡kl wbe©Pb : g‡b Kwi, ABCD i¤^‡mi

BDAC I KY©Øq ci¯úi‡K O we›`y‡Z †Q` K‡i|
cÖgvY Ki‡Z n‡e †h,

(i) =∠=∠=∠=∠ DOACODBOCAOB 1 mg‡KvY

(ii) DOBOCOAO == , .

cÖgvY :
avcmg~n h_v_©Zv

(1) i¤^m GKwU mvgvšÍwiK| myZivs,
DOBOCOAO == , .

[ mvgvšÍwi‡Ki KY©Øq ci¯úi‡K mgwØLwÊZ K‡i ]

(2) GLb AOB∆ I BOC∆ G
BCAB =
COAO =

Ges OBOB = .
AZGe, BOCAOB ∆≅∆ .

[ i¤^‡mi evû¸‡jv mgvb ]
[ (1) †_‡K ]
[ mvaviY evû ]
[ wÎfz‡Ri evû-evû-evû Dccv`¨ ]

D

A B

O

C

D C

A B

O
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myZivs BOCAOB ∠=∠ .
BOCAOB ∠+∠ = 1 mij‡KvY = 2 mg‡KvY|
BOCAOB ∠=∠ =1 mg‡KvY|

Abyi~cfv‡e, cÖgvY Kiv hvq †h,
=∠=∠ DOACOD 1 mg‡KvY| (cÖgvwYZ)

KvR
1| †`LvI †h, e‡M©i KY©Øq ci¯úi mgvb I mgwØLwÊZ K‡i|
2| GKRb ivRwg¯¿x GKwU AvqZvKvi KswµU ¯ø¨ve ˆZwi K‡i‡Qb| wZwb KZ wewfbœ fv‡e wbwðZ n‡Z

cv‡ib †h Zuvi ˆZwi ¯ø¨vewU mwZ¨B AvqZvKvi ?

8.4 PZzf©yR‡¶‡Îi †¶Îdj

GKwU PZzf©y‡Ri KY© Øviv PZzf©yR‡¶ÎwU `yBwU wÎfyR‡¶‡Î wef³ nq| AZGe, PZzf©yR‡¶‡Îi †¶Îdj
wÎfyR‡¶‡Îi †¶ÎdjØ‡qi †hvMd‡ji mgvb| c~e©eZ©x †kÖwY‡Z Avgiv eM©‡ÿÎ I AvqZ‡ÿ‡Îi †ÿÎdj wbY©q
Ki‡Z wk‡LwQ| Avevi AvqZ I mvgvšÍwi‡Ki f‚wg I D”PZv GKB n‡jI DwjøwLZ †ÿÎØ‡qi †ÿÎdj mgvb|
wb‡P i¤^m I UªvwcwRqvg‡ÿ‡Îi †ÿÎdj wbY©q‡KŠkj wb‡q Av‡jvPbv Kiv n‡e|

C we› ỳ w`‡q CEDA|| AvuwK|

∴ AECD GKwU mvgvšÍwiK| wPÎ †_‡K

UªvwcwRqvg †¶‡Îi †¶Îdj = AECD mvgvšÍwiK †¶‡Îi †¶Îdj + CEB wÎfyR‡¶‡Îi †¶Îdj

= habha ×−+× )(
2
1

= hba ×+ )(
2
1

UªvwcwRqvg †¶‡Îi †¶Îdj = mgvšÍivj evûØ‡qi mgw÷i Mo × D”PZv

KvR :
1| weKí c×wZ‡Z UªvwcwRqvg‡¶‡Îi †¶Îdj wbY©q Ki|

(L) i¤^m‡¶‡Îi †¶Îdj

i¤̂‡mi KY©Øq ci¯úi‡K mg‡Kv‡Y mgwØLwÊZ K‡i| ZvB i¤^‡mi KY©Ø‡qi ˆ`N©¨ Rvbv _vK‡j mn‡RB

i¤^m‡¶‡Îi †¶Îdj wbY©q Kiv hvq|

g‡b Kwi, ABCD i¤^‡mi AC I BD KY©Øq ci¯úi‡K O we› ỳ‡Z †Q` K‡i| KY©Ø‡qi ˆ`N©¨‡K h_vµ‡g

a I b Øviv wb‡ ©̀k Kwi|

(K) UªvwcwRqvg †ÿ‡Îi †ÿÎdj

A B

CD

E
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Abykxjbx 8.1

1| mvgvšÍwi‡Ki Rb¨ wb‡Pi †KvbwU mwVK ?

K. wecixZ evû¸‡jv AmgvšÍivj L. GKwU †KvY mg‡KvY n‡j, Zv AvqZ

M. wecixZ evûØq Amgvb N. KY©Øq ci¯úi mgvb

2| wb‡Pi †KvbwU i¤^‡mi ˆewkó¨ ?

K. KY©Øq ci¯úi mgvb L. cÖ‡Z¨K †KvYB mg‡KvY

M. wecixZ †KvYØq Amgvb N. cÖ‡Z¨KwU evûB mgvb

i¤^m‡¶‡Îi †¶Îdj = DAC wÎfyR‡¶‡Îi †¶Îdj + BAC

A

B C

O

D

wÎfyR‡¶‡Îi †¶Îdj

= baba
2
1

2
1

2
1

2
1

×+×⋅

= ba ×
2
1

i¤^m‡¶‡Îi †¶Îdj = KY©Ø‡qi ¸Yd‡ji A‡a©K

D`vniY 1|Ô a ’ ˆ`N© ẅewkó GK‡Ki c„‡ôi †¶Îdj wbY©q Ki|

mgvavb :Nb‡Ki QqwU c„‡ôi cÖwZwUi †¶Îdj 2aaa =×

∴ Nb‡Ki c„‡ôi †¶Îdj = 26a

D`vniY 2| a ˆ`N©¨ b cÖ ’̄ I c D”PZvwewkó GKwU AvqZvKvi Nb‡Ki c„‡ôi †¶Îdj wbY©q Ki|

mgvavb :

AvqZvKvi Nb‡Ki c„‡ôi †¶Îdj = )(2 acbcab ++

2

5
1 1 2 3

6

5

4
3

4

6

a a
a

b b b

b

c

c

c c
b

jÿ Kwi, AvqZvKvi Nb‡Ki cÖwZwU c„‡ôi †ÿÎdj Gi wecixZ c„‡ôi †ÿÎd‡ji mgvb|

myZivs,
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3| .i PZzf©y‡Ri Pvi †Kv‡Yi mgwó Pvi mg‡KvY|

ii. Avq‡Zi `yBwU mwbœwnZ evû mgvb n‡j Zv GKwU eM©|

iii. cÖ‡Z¨KwU i¤̂m GKwU mvgvšÍwiK|

Dc‡ii Z_¨ Abymv‡i wb‡Pi †KvbwU mwVK?

K. iii I L. iiii I M. iiiii I N. iiiiii I,

4| PAQC PZzf©y‡Ri .CQPACQPA llGes=

CA ∠∠ I mgwØLÊK h_vµ‡g CDAB I n‡j

ABCD †¶ÎwUi bvg Kx ?

K. mvgvšÍwiK L. i¤^m M.AvqZ N. eM©

5| †`Iqv Av‡Q, ABC∆ Gi ga¨gv BO †K D ch©šÍ

Ggbfv‡e ewa©Z Kwi †hb ODBO = nq|

cÖgvY Ki‡Z n‡e †h, ABCD GKwU mvgvšÍwiK|

6| cÖgvY Ki †h, mvgvšÍwi‡Ki GKwU KY© G‡K `yBwU me©mg wÎfz‡R wef³ K‡i|

7| cÖgvY Ki †h, PZzf©y‡Ri wecixZ evû¸‡jv ci¯úi mgvb I mgvšÍivj n‡j, Zv GKwU mvgvšÍwiK|

8| cÖgvY Ki †h, mvgvšÍwi‡Ki KY©Øq ci¯úi mgvb n‡j, Zv GKwU AvqZ|

9| cÖgvY Ki †h, PZzf©y‡Ri KY©Øq ci¯úi mgvb n‡j Ges ci¯úi‡K mg‡Kv‡Y mgwØLwÊZ Ki‡j, Zv

GKwU eM©|

10| cÖgvY Ki †h, Avq‡Zi mwbœwnZ evûi ga¨we›`ymg~‡ni †hv‡M †h PZzf©yR nq, Zv GKwU i¤^m|

11| cÖgvY Ki †h, mvgvšÍwi‡Ki †h‡Kv‡bv `yBwU wecixZ †Kv‡Yi mgwØLÊK ci¯úi mgvšÍivj|

12| cÖgvY Ki †h, mvgvšÍwi‡Ki †h‡Kv‡bv `yBwU mwbœwnZ †Kv‡Yi mgwØLÊK ci¯úi j¤^|

13| wP‡Î, ABC GKwU mgevû wÎfyR| D , E I F
h_vµ‡g BCAB, I AC Gi ga¨we›`y|
K. cÖgvY Ki †h,

=∠+∠+∠+∠ EBDFEBDFEBDF
Pvi mg‡KvY|

L. cÖgvY Ki †h, BCDF ll Ges .
2
1

BCDF =

C B
Q

P D A

D A

BC
O

A

B

D

E C

F
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m¤úv`¨

8.5 PZzf©yR A¼b
c~e©eZ©x †kÖwY‡Z Avgiv †R‡bwQ, wÎfy‡Ri wZbwU evû †`Iqv _vK‡j wbw`©ó wÎfyR AuvKv hvq| wKšÍy PZzf©y‡Ri
PviwU evû †`Iqv _vK‡j wbw`©ó †Kv‡bv PZzf©yR AuvKv hvq bv| PZzf©yR A¼‡bi Rb¨ AviI Dcv‡Ëi cÖ‡qvRb|
PZzf©y‡Ri PviwU evû, PviwU †KvY I `yBwU KY© Av‡Q| GKwU PZzf©yR AuvK‡Z cuvPwU Abb¨ wbi‡c¶ Dcv‡Ëi
cÖ‡qvRb| †hgb, †Kv‡bv PZzf©y‡Ri PviwU evû I GKwU wbw`©ó †KvY †`Iqv _vK‡j, PZyf©yRwU AuvKv hv‡e|
wb‡gœv³ cuvPwU DcvË Rvbv _vK‡j, wbw`©ó PZzf©yRwU AuvKv hvq|

(K) PviwU evû I GKwU †KvY
(L) PviwU evû I GKwU KY©
(M) wZbwU evû I `yBwU KY©
(N) wZbwU evû I Zv‡`i AšÍf©y³ `yBwU †KvY
(O) `yBwU evû I wZbwU †KvY|

A‡bK mgq Kg DcvË †`Iqv _vK‡jI we‡kl PZzf©yR AuvKv hvq| G‡ÿ‡Î hyw³ Øviv cuvPwU DcvË cvIqv hvq|

• GKwU evû †`Iqv _vK‡j, eM© AuvKv hvq| GLv‡b PviwU evûB mgvb Ges GKwU †KvY mg‡KvY|

• `yBwU mwbœwnZ evû †`Iqv _vK‡j, AvqZ AuvKv hvq| GLv‡b wecixZ evû `yBwU ci¯úi mgvb Ges
GKwU †KvY mg‡KvY|

• GKwU evû Ges GKwU †KvY †`Iqv _vK‡j, i¤^m AuvKv hvq| GLv‡b PviwU evûB mgvb|

• `yBwU mwbœwnZ evû Ges G‡`i AšÍf©y³ †KvY †`Iqv _vK‡j, mvgvšÍwiK AuvKv hvq| GLv‡b wecixZ
evû `yBwU ci¯úi mgvb I mgvšÍivj|

14| †`Iqv Av‡Q, ABCD mvgvšÍwi‡Ki ,CNAM I
DB Gi Dci j¤^| cÖgvY Ki †h, ANCM GKwU
mvgvšÍwiK |

15| wP‡Î, CDABCDAB llGes=
K. AB f~wgwewkó `yBwU wÎfy‡Ri bvg †jL|
L. cÖgvY Ki †h, BCAD I ci¯úi mgvb I

mgvšÍivj|
M. †`LvI †h, .ODOBOCOA == Ges

m¤úv`¨ 1
†Kv‡bv PZzf©y‡Ri PviwU evûi ˆ`N©¨ I GKwU †KvY †`Iqv Av‡Q| PZzf©yRwU AuvK‡Z n‡e|

g‡b Kwi, GKwU PZzf©y‡Ri Pvi evûi ˆ`N©¨ badcba IGes,,,
evûØ‡qi AšÍf©y³ †KvY x †`Iqv Av‡Q| PZzf©yRwU AuvK‡Z n‡e|

A B

CD

M

N

D C

A B

O

a
b
c
d

x
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KvR
1| GKwU PZzf©yR AuvK‡Z PviwU evû I GKwU †Kv‡Yi cwigv‡ci cÖ‡qvRb| GB cuvPwU †h‡Kv‡bv cwigv‡ci n‡j wK

PZzf©yRwU AuvKv hv‡e?

m¤úv`¨ 2
†Kv‡bv PZzf©y‡Ri PviwU evû I GKwU K‡Y©i ˆ`N©¨ †`Iqv Av‡Q| PZzf©yRwU AuvK‡Z n‡e|
g‡b Kwi, GKwU PZzf©y‡Ri PviwU evûi ˆ`N©¨ dcba ,,, Ges GKwU
K‡Y©i ˆ`N©¨ e †`Iqv Av‡Q, †hLv‡b edccba >>+ +Ges .
PZzf©yRwU AuvK‡Z n‡e|

A¼‡bi weeiY :

(1) †h‡Kv‡bv iwk¥ BE †_‡K eBD = wbB| DB I †K †K›`ª

K‡i h_vµ‡g ba I Gi mgvb e¨vmva© wb‡q BD Gi GKB cv‡k

`yBwU e„ËPvc AuvwK| e„ËPvcØq A we›`y‡Z †Q` K‡i|

(2) Avevi, DB I †K †K›`ª K‡i h_vµ‡g d I c Gi mgvb

e¨vmva© wb‡q BD Gi †hw`‡K A Av‡Q Zvi wecixZ w`‡K AviI

`yBwU e„ËPvc AuvwK| GB e„ËPvcØq ci¯úi C we›`y‡Z †Q` K‡i|

(3) DCCBDABA IGesIII ,, †hvM Kwi|
Zvn‡j, ABCD -B DwÏó PZzf©yR|

cÖgvY : A¼b Abymv‡i, cCDdBCbADaAB ==== ,,, Ges
KY© eBD = .
myZivs, ABCD -B wb‡Y©q PZzf©yR|

A

B D E
A

B

C

D E

A

B

C

D E

e

e

a

a

a

b

b

b

c

c

d

d

A¼‡bi weeiY :
(1) †h †Kv‡bv iwk¥ BE †_‡K aBC = wbB| B we›`y‡Z

xEBF ∠=∠ AuvwK|
(2) BF †_‡K bBA = wbB| CA I †K †K›`ª K‡i h_vµ‡g

dc I Gi mgvb e¨vmva© wb‡q ABC∠ Gi Af¨šÍ‡i `yBwU
e„ËPvc AuvwK| Giv ci¯úi D we›`y‡Z †Q` K‡i|
(3) DCDA IGesI †hvM Kwi|
Zvn‡j, ABCD B DwÏó PZzf©yR|

cÖgvY : A¼b Abymv‡i,
xABCdDCcADaBCbAB ∠=∠==== Ges,,,

ABCD∴ -B wb‡Y©q PZzf©yR|

x

F
A

B C Ea

b

x

F
A

B C Ea

c

d

b

x

F
A

B C

D

Ea

b
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1| GKwU PZzf©yR
KvR

AuvK‡Z PviwU evû I GKwU K‡Y©i ˆ`N©̈ cwigv‡ci cÖ‡qvRb| GB cuvPwU †h‡Kv‡bv cwigv‡ci n‡j wK
PZzf©yRwU AuvKv hv‡e? †Zvgvi DË‡ii c‡ÿ hyw³ `vI|

2| GKRb wkÿv_©x GKwU PZzf©yR PLAY AuvK‡Z †Póv Kij, hvi PL= 3 †m.wg., LA = 4 †m.wg., AY = 4.5
†m.wg., PY = 2 †m.wg., LY = 6 †m.wg.| †m PZzf©yRwU AuvK‡Z cvi‡jv bv| †Kb?

m¤úv`¨ 3
†Kv‡bv PZzf©y‡Ri wZbwU evû I `yBwU K‡Y©i ˆ`N©̈ †`Iqv Av‡Q| PZzf©yRwU AuvK‡Z n‡e|

g‡b Kwi, GKwU PZzf©y‡Ri wZbwU evûi ˆ`N©¨ cba ,, Ges `yBwU
K‡Y©i ˆ`N©¨ ed , †`Iqv Av‡Q, †hLv‡b cba >+ | PZzf©yRwU
AuvK‡Z n‡e|

A¼‡bi weeiY :
(1) †h‡Kv‡bv iwk¥ BE †_‡K eBD = wbB| DB I †K †K›`ª

K‡i h_vµ‡g ba I Gi mgvb e¨vmva© wb‡q BD Gi GKB cv‡k

`yBwU e„ËPvc AuvwK| e„ËPvcØq A we›`y‡Z †Q` K‡i|

(2) Avevi, D I A †K †K›`ª K‡i h_vµ‡g c I d Gi mgvb

e¨vmva© wb‡q BD Gi †hw`‡K A i‡q‡Q Gi wecixZ w`‡K Av iI

`yBwU e„ËPvc AuvwK| GB e„ËPvcØq ci¯úi‡K C we›`y‡Z †Q` K‡i|

(3) DCCBDABA IGesIII ,, †hvM Kwi|
Zvn‡j, ABCD B DwÏó PZzf©yR|

cÖgvY : A¼b Abymv‡i, cCDdACbADaAB ==
dAC =

== ,,,
Ges KY© e IBD =
myZivs, ABCD -B wb‡Y©q PZzf©yR|

m¤úv`¨ 4
†Kv‡bv PZzf©y‡Ri wZbwU evûi ˆ`N©¨ I `yBwU AšÍf©y³ †KvY †`Iqv Av‡Q| PZzf©yRwU AuvK‡Z n‡e|

g‡b Kwi, GKwU PZzf©y‡Ri wZbwU evû cba ,, Ges a

a b
d

e
c

I b

evûi AšÍf©y³ †KvY x∠ Ges ca I evûi AšÍf©y³ †KvY

y∠ †`Iqv Av‡Q| PZzf©yRwU AuvK‡Z n‡e|

A

B D E

A

B D E

C

A

B D E

C

e

d

a
b
c

x y

a
b
c
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A¼‡bi weeiY : †h‡Kv‡bv iwk¥ BE †_‡K aBC = wbB|

CB I we›`y‡Z yx ∠∠ I Gi mgvb K‡i h_vµ‡g

CBF∠ I BCG∠ A¼b Kwi| BF †_‡K bBA = Ges

CG †_‡K cCD = wbB| DA, †hvM Kwi|

Zvn‡j, ABCD -B DwÏó PZy f©yR|

cÖgvY : A¼b Abymv‡i, ,bAB = ,aBC = ,cCD =
xABC ∠=∠ I yDCB ∠=∠ .

myZivs ABCD -B wb‡Y©q PZzf©yR|

m¤úv`¨ 5
†Kv‡bv PZzf©y‡Ri `yBwU mwbœwnZ evûi ˆ`N©¨ I wZbwU †KvY †`Iqv Av‡Q| PZzf©yRwU AuvK‡Z n‡e|
g‡b Kwi, GKwU PZzf©y‡Ri `yBwU mwbœwnZ evû ba, Ges

wZbwU †KvY x∠ , y∠ , z∠ †`Iqv Av‡Q| PZzf©yRwU

AuvK‡Z n‡e|

A¼‡bi weeiY : †h‡Kv‡bv iwk¥ BE †_‡K aBC = wbB|

CB I we›`y‡Z yx ∠∠ I Gi mgvb K‡i h_vµ‡g

CBF∠ I BCG∠ A¼b Kwi| BF †_‡K bBA = wbB|

A we›`y‡Z z∠ Gi mgvb K‡i BAH∠ A¼b Kwi| AH I

CG ci¯úi‡K D we› ỳ‡K †Q` K‡i|

Zvn‡j, ABCD -B DwÏó PZy f©yR|

cÖgvY : A¼b Abymv‡i, ,bAB = ,aBC =
xABC ∠=∠ yDCB ∠=∠ I zBAD ∠=∠ .

myZivs ABCD -B wb‡Y©q PZzf©yR|

KvR
1| GKwU PZzf©y‡Ri mwbœwnZ bq Gi~c ỳB evûi ˆ`N©̈ I wZbwU †KvY †`Iqv Av‡Q| PZzf©yRwU wK AuvKv hv‡e ?
2| GKRb wkÿv_©x GKwU PZzf©yR STOPAuvK‡Z PvB‡jv hvi ST = 5 †m.wg., TO = 4 †m.wg., S∠ = 200,

T∠ = 300 , O∠ = 400| †m PZzf©yRwU †Kb AuvK‡Z cvi‡jv bv?

m¤úv`¨ 6
†Kv‡bv mvgvšÍwi‡Ki mwbœwnZ ỳBwU evûi ˆ`N©¨ Ges evûØ‡qi AšÍf©y³ †KvY †`Iqv Av‡Q| mvgvšÍwiKwU

AuvK‡Z n‡e|

g‡b Kwi, GKwU mvgvšÍwi‡Ki `yBwU mwbœwnZ evû ba I Ges
G‡`i AšÍf©y³ †KvY x∠ †`Iqv Av‡Q| mvgvšÍwiKwU AuvK‡Z n‡e|

x y

F
A

A

B C
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Ea

x y

F

B C

D

Ea

cb

G

x y z

x y

F
A

B C
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b
H
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A¼‡bi weeiY : †h‡Kv‡bv iwk¥ BE †_‡K aBC = wbB|
B we›`y‡Z xEBF ∠=∠ A¼b Kwi| BF †_‡K b Gi
mgvb BA wbB| CA I we›`y‡K †K›`ª K‡i h_vµ‡g

ba I Gi mgvb e¨vmva© wb‡q ABC∠ Gi Af¨šÍ‡i `yBwU

cÖgvY : CA, †hvM Kwi| ABC∆ I ADC∆ G
,bCDAB ==

aBCAD == Ges AC evû mvaviY|
.DCAABC ∆≅∆∴

AZGe, DCABAC ∠=∠ wKšÍy, †Kvb `yBwU GKvšÍi †KvY|
CDAB ll∴ .

Abyi~cfv‡e, cÖgvY Kiv hvq †h, ADBC ll .
myZivs ABCD GKwU mvgvšÍwiK|
Avevi A¼b Abymv‡i xABC ∠=∠ .
AZGe, ABCD -B wb‡Yq mvgvšÍwiK |©

e„IPvc AuvwK| Giv ci¯úi‡K D we›`y‡Z †Q` K‡i|
DCDA ,, I †hvM Kwi| Zvn‡j, ABCD -B DwÏó

mvgvšÍwiK|

jÿKwi: ïaygvÎ GKwU evûi ˆ̀ N©¨ †`Iqv _vK‡jB eM© AuvKv m¤¢e| e‡M©i evû¸‡jv mgvb Avi †KvY¸‡jv
cÖ‡Z¨KwU mg‡KvY| ZvB eM© A¼‡bi Rb¨ cÖ‡qvRbxq cuvPwU kZ© mn‡RB c~iY Kiv hvq|

m¤úv`¨ 7
†Kv‡bv e‡M©i GKwU evûi ˆ`N©¨ †`Iqv Av‡Q, eM©wU AuvK‡Z n‡e|

g‡b Kwi, a †Kv‡bv e‡M©i GKwU evûi ˆ`N©¨| eM©wU AuvK‡Z n‡e|

A¼‡bi weeiY : †h‡Kv‡bv iwk¥ BE †_‡K aBC = wbB|

B we›`y‡Z BCBF ⊥ AuvwK|

BF †_‡K aBA = wbB| A I C †K †K›`ª K‡i a Gi

mgvb e¨vmva© wb‡q ABC∠ Gi Af¨šÍ‡i `yBwU e„ËPvc

AuvwK| e„ËPvcØq ci¯úi‡K D we› ỳ‡Z †Q` K‡i| DA I
Ges DC I †hvM Kwi|

Zvn‡j, ABCD -B DwÏó eM©|

cÖgvY : ABCD PZzf©y‡Ri aDACDBCAB ====

Ges =∠ABC GK mg‡KvY|

myZivs, GwU GKwU eM©|

AZGe, ABCD -B wb‡Y©q eM©|

F

B ECa

b

x

F

B ECa

b

A

A

A

A

x

F
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b

B ECa

b

A
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F
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a

F
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Abykxjbx 8.2

1| GKwU PZzf©yR AuvK‡Z KqwU Abb¨ wbi‡c¶ Dcv‡Ëi cÖ‡qvRb?

K. 3 wU L. 4 wU M. 5 wU N. 6 wU

2| .i `yBwU mwbœwnZ evû †`Iqv _vK‡j AvqZ AuvKv hvq|

.ii PviwU †KvY †`Iqv _vK‡j GKwU PZzf©yR AuvKv hvq|

.iii e‡M©i GKwU evû †`Iqv _vK‡j eM© AuvKv hvq|

Dc‡ii Z‡_¨i Av‡jv‡K wb‡Pi †KvbwU mwVK ?

K. iii I L. iiii I M. iiiii I N. iiiiii I,

3| wb‡gœ cÖ`Ë DcvË wb‡q PZzfy©R A¼b Ki :

K. PviwU evûi ˆ`N©̈ 3 †m.wg., 3⋅5 †m.wg., 2⋅8 †m.wg. I 3 †m,wg. Ges †KvY 45°|

L. PviwU evûi ˆ`N©̈ 4 †m.wg., 3 †m.wg., 3⋅5 †m.wg., 4⋅5 †m.wg. Ges †KvY 60°|

M. PviwU evûi ˆ`N©̈ 3.2 †m.wg, 3⋅5 †m.wg., 2⋅5 †m.wg. I 2⋅8 †m.wg. Ges KY© 5 †m.wg.|

N. PviwU evûi ˆ`N©¨ 3⋅2 †m.wg., 3 †m.wg., 3⋅5 †m.wg. I 2⋅8 †m.wg. Ges KY© 5 †m.wg.|

O. wZbwU evûi ˆ`N©¨ 3 †m.wg., 3⋅5 †m.wg., 2⋅5 †m.wg. Ges †KvY 60° I 45°|

P. wZbwU evûi ˆ`N©¨ 3 †m.wg., 4 †m.wg., 4⋅5 †m.wg. Ges `yBwU KY© 5⋅2 †m.wg. I 6 †m.wg.|

4| GKwU e‡M©i evûi ˆ`N©¨ 4 †m.wg.; eM©wU AuvK|
5| i¤^‡mi GKwU evûi ˆ`N©¨ 3⋅5 †m.wg. I GKwU †KvY 75°

60°

; i¤̂mwU AuvK|

6| Avq‡Zi `yBwU mwbœwnZ evûi ˆ`N©¨ h_vµ‡g 3 †m.wg. I 4 †m,wg.; AvqZwU AuvK|

LwÊZ‡Z

K. cÖ`Ë Z_¨¸‡jv wP‡Îi gva¨‡g cÖKvk Ki|
L. A¼‡bi weeiYmn mvgšÍwiKwU AuvK|
M. A¼‡bi weeiYmn mvgšÍwiKwUi e„nËg K‡Y©i mgvb KY©wewkó GKwU eM© AuvK|



beg Aa¨vq

wc_v‡Mviv‡mi Dccv`¨

wLª÷c~e© lô kZvãxi wMÖK `vk©wbK wc_v‡Mvivm mg‡KvYx wÎfy‡Ri GKwU cÖ‡qvRbxq ˆewkó¨ wbi~cY K‡ib|

mg‡KvYx wÎfz‡Ri G ˆewkó¨ wc_v‡Mviv‡mi ˆewkó¨ e‡j cwiwPZ| ejv nq wc_v‡Mviv‡mi R‡b¥i Av‡M wgmixq

I e¨wejbxq hy‡MI mg‡KvYx wÎfz‡Ri G ˆewk‡ó¨i e¨envi wQj| G Aa¨v‡q Avgiv mg‡KvYx wÎfz‡Ri G ˆewkó¨

wb‡q Av‡jvPbv Kie| mg‡KvYx wÎfz‡Ri evû¸‡jv we‡kl bv‡g cwiwPZ| mg‡Kv‡Yi wecixZ evû AwZfzR Ges

Aa¨vq †k‡l wkÿv_©xiv Ñ

� wc_v‡Mviv‡mi Dccv`¨ hvPvB I cÖgvY Ki‡Z cvi‡e|

� wÎfz‡Ri wZbwU evûi ˆ`N©¨ †`Iqv _vK‡j wÎfzRwU mg‡KvYx wKbv hvPvB Ki‡Z cvi‡e|

� wc_v‡Mviv‡mi m~Î e¨envi K‡i mgm¨v mgvavb Ki‡Z cvi‡e|

9.1 mg‡KvYx wÎfzR
wP‡Î, ABC GKwU mg‡KvYx wÎfzR, Gi ACB∠ †KvYwU mg‡KvY|

myZivs AB wÎfzRwUi AwZfzR| wP‡Î wÎfzRwUi evû¸‡jv cba ,,

Øviv wb‡`©k Kwi|

KvR
1| GKwU mg‡KvY AuvK Ges Gi evû `yBwUi Dci h_vµ‡g 3 †m.wg. I 4 †m.wg. `~i‡Z¡ `yBwU we›`y wPwýZ Ki| we›`y

ỳBwU †hvM K‡i GKwU mg‡KvYx wÎfzR AuvK| wÎfzRwUi AwZfz‡Ri ˆ`N©̈ cwigvc Ki| ˆ`N©̈ 5 †m.wg. n‡q‡Q wK ?

jÿ Ki, 32 + 42 = 52 A_©vr ỳB evûi ˆ`N©¨ cwigv‡ci e‡M©i †hvMdj AwZfz‡Ri cwigv‡ci e‡M©i mgvb|

myZivs cba ,, evû Øviv wb‡`©wkZ wÎfz‡Ri †ÿ‡Î 222 bac += n‡e| GUv wc_v‡Mviv‡mi Dccv‡`¨i g~j

cÖwZcv`¨| GB Dccv`¨wU wewfbœfv‡e cÖgvY Kiv n‡q‡Q| GLv‡b K‡qKwU mnR cÖgvY †`Iqv n‡jv|

9.2 wc_v‡Mviv‡mi Dccv`¨

GKwU mg‡KvYx wÎfy‡Ri AwZfy‡Ri Dci Aw¼Z eM©‡¶Î Aci ỳB evûi Dci Aw¼Z eM©‡¶ÎØ‡qi mgwói

mgvb|

(`yBwU mg‡KvYx wÎfz‡Ri mvnv‡h¨ )

A

b

a

c

BC

mg‡KvY msjMœ evûØq h_vµ‡g f‚wg I DbœwZ| eZ©gvb Aa¨v‡q G wZbwU evûi ˆ`‡N©¨i g‡a¨ †h m¤úK© i‡q‡Q

†m wel‡q Av‡jvPbv Kiv n‡e|
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we‡kl wbe©Pb : g‡b Kwi, ABC mg‡KvYx wÎfy‡Ri 90°=∠B

AwZfzR ., I aBCcABbAC ===

cÖgvY Ki‡Z n‡e †h, ,222 BCABAC += A_©vr
222 acb +=

A¼b : BC †K D ch©šÍ ewa©Z Kwi †hb cABCD == nq|

D we›`y‡Z ewa©Z BC Gi Dci DE j¤^ AuvwK, †hb

aBCDE == nq| EAEC ,, I †hvM Kwi|

cÖgvY :
avc h_v_©Zv

(1) ABC∆ I CDE∆ G aDEBCcCDAB ==== ,

Ges AšÍf©y³ =∠ABC AšÍf©y³ CDE∠ [cÖ‡Z¨‡K

mg‡KvY]|

myZivs, .CDEABC ∆≅∆

.Ges ECDBACbCEAC ∠=∠==∴

[ evû-†KvY-evû Dccv`¨ ]

(2) Avevi, BDEDBDAB ⊥⊥ Ges e‡j .EDAB ll

myZivs, ABDE GKwU UªvwcwRqvg|

(3) Z`ycwi, =∠+∠=∠+∠ ECDACBBACACB GK

mg‡KvY|

=∠∴ ACE GK mg‡KvY| ACE∆ mg‡KvYx wÎfzR|

[ †Q`‡Ki `yB AšÍt¯’ †Kv‡Yi mgwó 2 mg‡KvY ]

GLb ABDE UªvwcwRqvg †ÿ‡Îi †ÿÎdj

∆= ( †ÿÎ ∆+ABC †ÿÎ ∆+CDE †ÿÎ )ACE

ev, 2

2
1

2
1

2
1

)(
2
1

bacacDEABBD ++=+

ev,
2
1

)(
2
1

[2ac + b2]CDBC =+ )( DEAB +

ev, 2))(( b2accaca +=++

ev, 222 22 baccaca +=++

[2 Øviv ¸Y K‡i]

ev, 222 bca =+ (cÖgvwYZ)

[ UªvwcwRqvg †ÿ‡Îi †ÿÎdj

=
2
1
mgvšÍivj evûØ‡qi †hvMdj × †ÿÎdj

mgvšÍivj evûØ‡qi ga¨eZ©x `~iZ¡]

A

E

B DC

c

a

b b
a

c
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wc_v‡Mviv‡mi Dccv‡`¨i weKí cÖgvY

( m „̀k‡KvYx wÎfz‡Ri mvnv‡h¨)

we‡kl wbe©Pb : g‡b Kwi, ABC mg‡KvYx wÎfy‡Ri

90°=∠C Ges AwZfzR cAB = , aBC = ,

bAC = .cÖgvY Ki‡Z n‡e †h, ,222 BCACAB += A_©vr
222 bac += .

A¼b : C we›`y †_‡K AwZfzR AB Gi Dci j¤^ CH A¼b

Kwi| AB AwZfzR H we›`y‡Z d I e As‡k wef³ n‡jv|

cÖgvY :

avc h_v_©Zv

(1) CBH∆ I ABC∆ m`„k|

a

e

c

a
=∴ … … (1)

[(i) Dfq wÎfzR mg‡KvYx
(ii) A∠ †KvY mvaviY ]

(2) ACH∆ I ABC∆ m`„k|

b

d

c

b
=∴ … … (2)

[(i) Dfq wÎfzR mg‡KvYx
(ii) B∠ †KvY mvaviY ]

(3) AbycvZ `yBwU †_‡K cvB,

eca ×=2 , dcb ×=2

AZGe,

= )( dec + = 2c
222 bac +=∴ [ cÖgvwYZ]

wc_v‡Mviv‡mi Dccv‡`¨i weKí cÖgvY
(exRMwY‡Zi mvnv‡h¨)
wc_v‡Mviv‡mi Dccv`¨ exRMwY‡Zi mvnv‡h¨ mn‡RB cÖgvY Kiv hvq|

we‡kl wbe©Pb : g‡b Kwi, GKwU mg‡KvYx wÎfy‡Ri

AwZfyR c Ges a , b h_vµ‡g Ab¨ `yB evû|
cÖgvY Ki‡Z n‡e, 222 bac += .

A¼b : cÖ`Ë wÎfzRwUi mgvb K‡i PviwU wÎfzR wP‡Î

cÖ`wk©Z Dcv‡q AuvwK|

dcecba ×+×=+
22

b a

b

b

a

a

a b

c

c
c

c

C

A BH
c

d e

ab
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cÖgvY :

avc h_v_©Zv

(1) Aw¼Z eo †ÿÎwU eM©‡ÿÎ|

Gi †ÿÎdj ( )2ba +

[evû¸‡jvi cÖ‡Z¨KwUi ˆ`N©¨ ba + Ges †KvY¸‡jv mg‡KvY ]

(2) †QvU PZzf©yR †ÿÎwU eM©‡ÿÎ|

Gi †ÿÎdj 2c

[evû¸‡jvi cÖ‡Z¨KwUi ˆ`N©¨ c ]

(3) A¼bvbymv‡i, eo eM©‡ÿ‡Îi †ÿÎdj PviwU
wÎfzR‡ÿÎ I †QvU eM©‡ÿ‡Îi †ÿÎd‡ji mgvb|

A_©vr, ( ) 2

2

1
42 cbaba +×××=+

ev, 222 22 cabbaba +=++

ev, 222 cba =+ (cÖgvwYZ)

KvR : 1| Gi we¯Í…wZi mvnv‡h¨ wc_v‡Mviv‡mi Dccv`¨wU cÖgvY Ki|( )2ba −

9.3 wc_v‡Mviv‡mi Dccv‡`¨i wecixZ Dccv`¨
hw` †Kv‡bv wÎfz‡Ri GKwU evûi Dci Aw¼Z eM©‡ÿÎ Aci `yB evûi Dci Aw¼Z eM©‡ÿÎØ‡qi mgwói mgvb
nq, Z‡e †k‡lv³ evûØ‡qi AšÍf©y³ †KvYwU mg‡KvY n‡e|

we‡kl wbe©Pb : g‡b Kwi, 222 BCACABABC +=∆ Gi
cÖgvY Ki‡Z n‡e †h, =∠C GK mg‡KvY|

A¼b : Ggb GKwU wÎfzR DEF AuvwK, †hb GKF∠ mg‡KvY,

BCEF = Ges ACDF = nq|

cÖgvY :

avc h_v_©Zv

(1) 222 DFEFDE +=

= 222 ABACBC =+

ABDE =∴

GLb ABC∆ I DEF∆ G EFBC = , DFAC = Ges

DEAB = .

DEFABC ∆∆ ≅∴ ∴ C∠ = F∠

∴ F∠ = GK mg‡KvY ∴ C∠ = GK mg‡KvY| [cÖgvwYZ]

[KviY FDEF ∠∆ -G GK

mg‡KvY]

[Kíbv]

[evû-evû-evû me©mgZv]

A

C B

D

EF
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Abykxjbx 9

1| ABCD mvgvšÍwi‡Ki Af¨šÍ‡i O †h‡Kv‡bv GKwU we› ỳ|

cÖgvY Ki‡Z n‡e †h, ∆ †ÿÎ ∆+AOB †ÿÎ
2
1

=COD (mvgvšÍwiK‡ÿÎ ABCD )

2| cÖgvY Ki †h, wÎfz‡Ri †h‡Kv‡bv ga¨gv wÎfzR‡ÿÎwU‡K mgvb †ÿÎdj wewkó `yBwU wÎfzR‡ÿ‡Î wef³
K‡i|

3| ACABABC IG∆ evûØ‡qi ga¨we›`y h_vµ‡g ED I

cÖgvY Ki †h, ∆ †ÿÎ
4
1

=CDE ( ∆ †ÿÎ ABC ).

4| BCABC G∆ f~wgi mgvšÍivj †h‡Kv‡bv mij‡iLv ACAB I evû‡K h_vµ‡g ED I we›`y‡Z †Q`

K‡i| cÖgvY Ki †h, ∆ †ÿÎ ∆=DBC †ÿÎ EBC Ges ∆ †ÿÎ ∆=BDE †ÿÎ .CDE

5| ACABABC IGi∆ evûØ‡qi ga¨we›`y h_vµ‡g ED I

cÖgvY Ki †h, ∆ †ÿÎ
4
1

=ADE ( ∆ †ÿÎ ABC ).

6| cÖgvY Ki †h, mvgvšÍwi‡Ki KY©Øq mvgvšÍwiK‡ÿÎwU‡K PviwU mgvb wÎfzR‡ÿ‡Î wef³ K‡i|

7| cÖgvY Ki †h, †Kv‡bv eM©‡ÿÎ Zvi K‡Y©i Dci Aw¼Z eM©‡ÿ‡Îi A‡a©K|

8| ABC wÎfz‡Ri =∠A GK mg‡KvY| ACD, Gi Dci ’̄ GKwU we›`y|
cÖgvY Ki †h, .2222 ACBDADBC +=+

9| ABC wÎfz‡Ri =∠A GK mg‡KvY ED I h_vµ‡g ACAB I Gi ga¨we›`y n‡j,

cÖgvY Ki †h, .222 BDCEDE +=

10| GiG BCABC∆ Dci j¤̂ .Ges ACABAD >

cÖgvY Ki †h, .2222 CDBDACAB −=−

11| GiG BCABC∆ Dci AD j¤^ Ges ADGi Dci P †h †Kv‡bv we› ỳ I .ACAB >

cÖgvY Ki †h, .2222 ACABPCPB −=−
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ABCDE eûfz‡R AECFBCAE ⊥,ll Ges

.CFDQ ⊥ 10=ED wg.wg. , 2=EF wg.wg.

8=BC wg.wg. 12=AB wg.wg.

Dc‡ii Z‡_¨i wfwË‡Z wb‡Pi (1-4) b¤^i cÖ‡kœi DËi `vI :

1| ABCF PZzf©y‡Ri †ÿÎdj KZ eM© wg.wg. ?

K. 64 L. 96 M. 100 N. 144

2| wb‡Pi †KvbwU FPC wÎfz‡Ri †ÿÎdj wb‡`©k K‡i ?

K. 32 L. 48 M. 72 N. 60

3| CD -Gi ˆ`N©¨ wb‡Pi †KvbwU‡Z cÖKvk cvq?

K. 22 L. 4 M. 24 N. 8

4| wb‡Pi †KvbwU‡Z GiI DQCFPC ∆∆ †ÿÎd‡ji AšÍi wb‡`©k K‡i ?

K. 46 eM© GKK L. 48 eM© GKK M. 50eM© GKK N. 52eM© GKK

13|
K. PQST Kx ai‡bi PZzf©yR ? ¯̂c‡ÿ hyw³ `vI|

L. †`LvI †h, PRT∆ mg‡KvYx|

M. cÖgvY Ki †h, 222 QRPQPR +=

A

E

P

F C

D

Q

B

P
T

Q R
S

a

a b

cb

12|



`kg Aa¨vq

e„Ë
cÖwZw`b Avgiv wKQz wRwbm †`wL I e¨envi Kwi hv e„ËvKvi : †hgb, Mvwoi PvKv, Pzwo, Nwo, †evZvg, _vjv, gy`ªv

BZ¨vw`| Avgiv †`wL †h, Nwoi †m‡K‡Ûi KuvUvi AMÖfvM †MvjvKvi c‡_ Nyi‡Z _v‡K|†m‡K‡Ûi KuvUvi AMÖfvM

†h c_ wPwýZ K‡i G‡K e„Ë e‡j| e„ËvKvi e¯‘‡K Avgiv bvbvfv‡e e¨envi Kwi|

Aa¨vq †k‡l wkÿv_©xivÑ

�

�

�

�

�

e„‡Ëi aviYv jvf Ki‡e|

cvB (π)Gi aviYv e¨vL¨v Ki‡Z cvi‡e|

e„ËvKvi †ÿ‡Îi †ÿÎdj I cwimxgv wbY©q K‡i mgm¨v mgvavb Ki‡Z cvi‡e|

e„Ë msµvšÍ Dccv`¨ cÖ‡qvM K‡i mgm¨v mgvavb Ki‡Z cvi‡e Ges cwigvcK wdZv e¨envi K‡i e„ËvKvi †ÿ‡Îi

cwimxgv I †ÿÎdj cwigvc Ki‡Z cvi‡e|

PZzf©yR I e„‡Ëi †ÿÎd‡ji mvnv‡h¨ †ej‡bi c„‡ôi †ÿÎdj cwigvc Ki‡Z cvi‡e|

10.1 e„Ë
GK UvKvi GKwU evsjv‡`wk gỳ ªv wb‡q mv`v KvM‡Ri Dci †i‡L gỳ ªvwUi gvS eivei euv nv‡Zi ZR©wb w`‡q †P‡c
awi| GB Ae ’̄vq Wvb nv‡Z miæ †cwÝj wb‡q gỳ ªvwUi Muv †N‡l Pviw`‡K Nywi‡q Avwb| gỳ ªvwU mwi‡q wb‡j KvM‡R
GKwU †MvjvKvi Ave× eµ‡iLv †`Lv hv‡e| GwU GKwU e„Ë|

wbLuyZfv‡e e„Ë AuvKvi Rb¨ †cwÝj K¤cvm e¨envi Kiv nq|

K¤cv‡mi KuvUvwU KvM‡Ri Dci †P‡c a‡i Aci cÖv‡šÍ mshy³

†cwÝjwU KvM‡Ri Dci Pviw`‡K Nywi‡q Avb‡jB GKwU e„Ë AuvKv

n‡q _v‡K, †hgbwU wP‡Î †`Lv‡bv n‡q‡Q| Zvn‡j e„Ë AuvKvi mgq

wbw`©ó GKwU we› ỳ †_‡K mg`~ieZ©x we›`y¸‡jv‡K AuvKv nq| GB

wbw`©ó we› ỳwU e„‡Ëi †K›`ª| †K›`ª †_‡K mg`~ieZ©x †h‡Kv‡bv we›`yi

`~iZ¡‡K e¨vmva© ejv nq|

PvKv

11

2

3

4
567

8

9

12

10

Pywo

Nwo

†evZvg

O

PA
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KvR :
1| †cwÝj K¤úv‡mi mvnv‡h¨ O †K›`ªwewkó 4 †m.wg. e¨vmv‡a©i GKwU e„Ë AuvK| e„‡Ëi Dc‡i wewfbœ
RvqMvq K‡qKwU we› ỳ DCBA ,,, wb‡q †K›`ª †_‡K we› ỳ̧ ‡jv ch©šÍ †iLvsk¸‡jv AuvK| †iLvsk¸‡jvi
ˆ`N©¨ cwigvc Ki| Kx jÿ Ki?

10.2 e„‡Ëi R¨v I Pvc

cv‡ki wP‡Î, GKwU e„Ë †`Lv‡bv n‡q‡Q, hvi †K›`ª O| e„‡Ëi Dci

†h‡Kv‡bv we›`y P , Q wb‡q G‡`i ms‡hvRK †iLvsk PQ Uvwb|

PQ †iLvsk e„ËwUi GKwU R¨v| R¨v Øviv e„ËwU `yBwU As‡k wef³

n‡q‡Q| R¨vwUi ỳB cv‡ki `yB As‡k e„ËwUi Dci `yBwU we›`y Y , Z

wb‡j H `yBwU As‡ki bvg PYQ I PZQ Ask| R¨v Øviv wef³

e„‡Ëi cÖ‡Z¨K Ask‡K e„ËPvc, ev ms‡¶‡c Pvc e‡j| wP‡Î, PQ R¨v

Øviv m„ó Pvc `yBwU n‡”Q PYQ I PZQ Pvc|

e„‡Ëi †h‡Kv‡bv `yBwU we›`yi ms‡hvRK †iLvsk e„ËwUi GKwU R¨v|

cÖ‡Z¨K R¨v e„Ë‡K ỳBwU Pv‡c wef³ K‡i|

10.3 e¨vm I cwiwa
cv‡ki wP‡Î, AB Ggb GKwU R¨v, hv e„‡Ëi †K›`ª O w`‡q †M‡Q|

Gi~c †¶‡Î Avgiv ewj, R¨vwU e„‡Ëi GKwU e¨vm| e¨v‡mi ˆ`N¨©‡KI

e¨vm ejv nq| AB e¨vmwU Øviv m„ó Pvc `yBwU mgvb; Giv cÖ‡Z¨‡K

GKwU Aa©e„Ë| e„‡Ëi †K›`ªMvgx †h‡Kv‡bv R¨v, e„‡Ëi GKwU e¨vm|

e¨vm e„‡Ëi e„nËg R¨v| e„‡Ëi cÖ‡Z¨K e¨vm e„Ë‡K `yBwU Aa©e„‡Ë

wef³ K‡i| e¨v‡mi A‡a©K ˆ`N©¨‡K e¨vmva© e‡j| e¨vm e¨vmv‡a©i wØ¸Y|

e„‡Ëi m¤ú~Y© ˆ`N©¨‡K cwiwa e‡j| A_©vr e„Ëw¯’Z †h‡Kv‡bv we›`y P

†_‡K e„Ë eivei Ny‡i cybivq P we›`y ch©šÍ c‡_i `~iZ¡B cwiwa|

e„Ë mij‡iLv bq e‡j iæjv‡ii mvnv‡h¨ e„‡Ëi cwiwai ˆ`N©¨ cwigvc Kiv hvq bv| cwiwa gvcvi GKwU mnR

Dcvq Av‡Q| Qwe AvKvi KvM‡R GKwU e„Ë Gu‡K e„Ë eivei †K‡U bvI| cwiwai Dci GKwU we› ỳ wPwýZ Ki|

Gevi KvM‡R GKwU †iLvsk AuvK Ges e„ËvKvi KvW©wU KvM‡Ri Dci Lvovfv‡e ivL †hb cwiwai wPwýZ we›`ywU

†iLvs‡ki GK cÖv‡šÍi mv‡_ wg‡j hvq| GLb KvW©wU †iLvsk eivei Mwo‡q bvI hZÿY-bv cwiwai wPwýZ

we› ỳwU †iLvsk‡K cybivq ¯úk© K‡i| ¯úk©we›`ywU wPwýZ Ki Ges †iLvs‡ki cÖvšÍwe›`y †_‡K Gi ˆ`N©¨ cwigvc

Ki| GB cwigvcB cwiwai ˆ`N©¨| jÿ Ki, †QvU e„‡Ëi e¨vm †QvU, cwiwaI †QvU; Ab¨w`‡K eo e„‡Ëi e¨vm

eo, cwiwaI eo|

P Q

Z

Y

O

A

BO
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10.4 e„Ë m¤úwK©Z Dccv`¨

KvR

1| †Uªwms KvM‡R †h‡Kv‡bv e¨vmv‡a©i GKwU e„Ë AuvK| ,O e„‡Ëi †K› ª̀| e¨vm wfbœ GKwU R¨v AB AuvK| O we› ỳi

ga¨ w`‡q KvMRwU Ggbfv‡e fuvR Ki †hb R¨v-Gi cÖvšÍwe› ỳ̧ ‡jv AB wg‡j hvq| fuvR eivei †iLvsk OM AuvK hv

R¨v‡K M we›`y‡Z †Q` K‡i| Zv n‡j M R¨v-Gi ga¨we› ỳ| OMA∠ I OMB∠ †KvY¸‡jv cwigvc Ki| Zviv

cÖ‡Z¨‡K wK GK mg‡Kv‡Yi mgvb?

Dccv`¨ 1|
e„‡Ëi †K› ª̀ I e¨vm wfbœ †Kv‡bv R¨v-Gi ga¨we› ỳi ms‡hvRK †iLvsk H R¨v-Gi Dci j¤^|

g‡b Kwi, O †K›`ªwewkó e„‡Ë AB e¨vm bq Ggb GKwU R¨v

Ges M GB R¨v-Gi ga¨we›`y| MO, †hvM Kwi|

cÖgvY Ki‡Z n‡e †h, OM †iLvsk AB R¨v-Gi Dci j¤^|

A¼b : AO, Ges BO, †hvM Kwi|

cÖgvY :

avc h_v_©Zv
(1) OAM∆ Ges OBM∆ G

BMAM =

OBOA =

Ges OMOM =

myZivs OBMOAM ∆≅∆

∴ OMBOMA ∠=∠

ABM ,[ Gi ga¨we›`y]

[ Df‡q GKB e„‡Ëi e¨vmva©]

[ mvaviY evû ]

[ evû-evû-evû Dccv`¨ ]

(2) †h‡nZz †KvYØq ˆiwLK hyMj †KvY Ges G‡`i cwigvc mgvb,

myZivs, OMBOMA ∠=∠ = 1 mg‡KvY|

AZGe, ABOM ⊥ . (cÖgvwYZ)

KvR : cÖgvY Ki †h, e„‡Ëi †K›`ª †_‡K e¨vm wfbœ Ab¨ †Kv‡bv R¨v-Gi Dci Aw¼Z j¤̂ H R¨v‡K mgwØLwÊZ K‡i|

[Bw½Z: mg‡KvYx wÎfz‡Ri me©mgZv e¨envi Ki]

Abywm×všÍ 1| e„‡Ëi †h‡Kv‡bv R¨v-Gi j¤-̂wØLÊK †K›`ªMvgx|

Abywm×všÍ 2| †h‡Kv‡bv mij‡iLv GKwU e„Ë‡K `yB‡qi AwaK we› ỳ‡Z †Q` Ki‡Z cv‡i bv|

A BM

O
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Abykxjbx 10.1

1| cÖvgY Ki †h, †Kv‡bv e„‡Ëi `yBwU R¨v ci¯úi‡K mgwØLwÊZ Ki‡j Zv‡`i †Q`we›`y e„ËwUi †K›`ª n‡e|

2| cÖgvY Ki †h, `yBwU mgvšÍivj R¨v-Gi ga¨we›`yi ms‡hvRK mij‡iLv †K›`ªMvgx Ges R¨vØ‡qi Dci j¤^|

3| †Kv‡bv e„‡Ëi AB I AC R¨v `yBwU A we›`yMvgx e¨vmv‡a©i mv‡_ mgvb †KvY Drcbœ K‡i| cÖgvY Ki †h,

.ACAB =

4| wP‡Î, O e„‡Ëi †K›`ª Ges R¨v =AB R¨v .AC

cÖgvY Ki †h, .CAOBAO ∠=∠

5| †Kv‡bv e„Ë GKwU mg‡KvYx wÎfz‡Ri kxl©we›`y¸‡jv w`‡q hvq| †`LvI †h, e„ËwUi †K›`ª AwZfz‡Ri

ga¨we›`y|

6| `yBwU mg‡Kw› ª̀K e„‡Ëi GKwUi AB R¨v Aci e„Ë‡K DC I we›`y‡Z †Q` K‡i|

cÖgvY Ki †h, .BDAC =

Dccv`¨ 2|
e„‡Ëi mKj mgvb R¨v †K›`ª †_‡K mg`~ieZ©x|

g‡b Kwi, O e„‡Ëi †K›`ª Ges CDAB I e„‡Ëi `yBwU mgvb R¨v|

cÖgvY Ki‡Z n‡e †h, O †_‡K CDAB Ges R¨vØq mg`~ieZ©x|

A¼b : O †_‡K CDAB Ges R¨v-Gi Dci h_vµ‡g

OFOE Ges j¤^ †iLvsk AuvwK| COAO ,, Ges †hvM Kwi|

cÖgvY :
avc h_v_©Zv

(1) ABOE ⊥

.CDOF ⊥I

myZivs, .DFCFBEAE == Ges

∴ .
2
1

2
1

CDCFABAE == Ges

[ †K›`ª †_‡K e¨vm wfbœ †h‡Kv‡bv R¨v-Gi

Dci Aw¼Z j¤^ R¨v‡K mgwØLwÊZ K‡i ]

(2) wKšÍy CDAB =
∴ .CFAE =

[ Kíbv ]

(3) GLb OCFOAE ∆∆ Ges mg‡KvYx wÎfzRØ‡qi g‡a¨

A BE

FC D

O

B

A

C

O
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AwZfzR =OA AwZfzR OC Ges
.CFAE =

∴ OCFOAE ∆≅∆
∴ .OFOE =

[ Df‡q GKB e„‡Ëi e¨vmva ©]

[ avc 2 ]

[ mg‡KvYx wÎfz‡Ri AwZfzR-evû mg©mgZv

Dccv`¨]

(4) wKšÍy OFOE Ges †K›`ª O †_‡K h_vµ‡g

AB R¨v Ges CD R¨v-Gi `~iZ¡|

myZivs, CDAB Ges R¨vØq e„‡Ëi †K›`ª †_‡K

mg`~ieZ©x| (cÖgvwYZ)

Dccv`¨ 3
e„‡Ëi †K›`ª †_‡K mg`~ieZ©x mKj R¨v ci¯úi mgvb|

g‡b Kwi, O e„‡Ëi †K›`ª Ges CDAB I `yBwU R¨v| O †_‡K

AB CD Gi Dci h_vµ‡g OE OF j¤^| Zvn‡j OFOE I

†K›`ª †_‡K h_vµ‡g CDAB I R¨v-Gi `~iZ¡ wb‡`©k K‡i|

OFOE = n‡j cÖgvY Ki‡Z n‡e †h, .CDAB =

A¼b : COAO ,, Ges †hvM Kwi|

cÖgvY :

avc h_v_©Zv

(1) †h‡nZz .CDOFABOE ⊥⊥ Ges

myZivs, =∠=∠ OFCOEA GK mg‡KvY

[ mg‡KvY ]

(2) GLb, OCFOAE ∆∆ Ges mg‡KvYx

wÎfzRØ‡qi g‡a¨

AwZfzR OCOA AwZfzR= Ges

OFOE =

∴ OCFOAE ∆≅∆
∴ .CFAE =

[Df‡q GKB e„‡Ëi e¨vmva©]

[mg‡KvYx wÎfz‡Ri AwZfzR-evû mg©mgZv Dccv`¨]

(3) CDCFABAE
2
1

2
1

== Ges [ †K›`ª †_‡K e¨vm wfbœ †h‡Kv‡bv R¨v-Gi Dci

Aw¼Z j¤^ R¨v‡K mgwØLwÊZ K‡i ]
(4) myZivs CDAB

2
1

2
1

=

A_©vr, CDAB =

A B

C D

E

O

F

[Kíbv]
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D`vniY 4| cÖgvY Ki †h, e„‡Ëi e¨vmB e„nËg R¨v|

g‡b Kwi, O †K›`ªwewkó ABDC GKwU e„Ë| AB e¨vm Ges CD e¨vm wfbœ †h‡Kv‡bv GKwU R¨v|

cÖgvY Ki‡Z n‡e †h, CDAB >

A¼b : DOCO ,, Ges †hvM Kwi|

cÖgvY : ODOCOBOA === [GKB e„‡Ëi e¨vmva©]

GLb ,

CDODOC

OCD

>+

∆ G

ev, CDOBOA >+

A_©vr, .CDAB >

Abykxjbx 10.2

1| e„‡Ëi `yBwU mgvb R¨v ci¯úi‡K †Q` Ki‡j †`LvI †h, Zv‡`i GKwUi AskØq AciwUi AskØ‡qi

mgvb|

2| cÖgvY Ki †h, e„‡Ëi mgvb R¨v-Gi ga¨we›`y¸‡jv mge„Ë|

3| †`LvI †h, e¨v‡mi `yB cÖvšÍ †_‡K Gi wecixZ w`‡K ỳBwU mgvb R¨v A¼b Ki‡j Zviv mgvšÍivj nq|

4| †`LvI †h, e¨v‡mi `yB cÖvšÍ †_‡K Gi wecixZ w`‡K ỳBwU mgvšÍivj R¨v AuvK‡j Zviv mgvb nq|

5| †`LvI †h, e„‡Ëi `yBwU R¨v-Gi g‡a¨ e„nËi R¨v-wU ÿz`ªZi R¨v A‡cÿv †K‡›`ªi wbKUZi|

10 5 e„‡Ëi cwiwa I e¨v‡mi AbycvZ )(

e„‡Ëi cwiwa I e¨v‡mi g‡a¨ †Kv‡bv m¤úK© i‡q‡Q wKbv †ei Kivi Rb¨ `jMZfv‡e wb‡Pi KvRwU Ki:

KvR
1| †Zvgiv cÖ‡Z¨‡K cQ›`g‡Zv wfbœ wfbœ e¨vmv‡a©i wZbwU K‡i e„Ë AuvK Ges e¨vmva© I cwiwa cwigvc K‡i wb‡Pi
mviwYwU c~iY Ki| cwiwa I e¨v‡mi AbycvZ wK aªæeK e‡j g‡b nq?

e„Ë e¨vmva© cwiwa e¨vm cwiwa / e¨vm

1 3.5 ‡m.wg. 22 †m.wg. 7.0 †m.wg. 22/7 =3.142

O

D

A B

C
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†Kv‡bv e„‡Ëi cwiwa I e¨v‡mi AbycvZ aªæeK | G‡K wMÖK Aÿi (cvB) Øviv wb‡ ©̀k Kiv nq| A_©vr,

e„‡Ëi cwiwa c I e¨vm d n‡j AbycvZ =
d

c
ev dc = .

Avevi e„‡Ëi e¨vm e¨vmv‡a©i wØ¸Y ; A_©vr, rd 2= AZGe, rc 2=

cÖvPxb Kvj †_‡K MwYZwe`MY -Gi Avmbœ gvb wbY©‡qi †Póv K‡i‡Qb| fviZxq MwYZwe` Avh©fÆ (476 −

550 wLªóvã) -Gi Avmbœ gvb wbY©q K‡i‡Qb
20000
62832

hv cÖvq 14163 ⋅ . MwYZwe` kÖxwbevm ivgvbyRb

(1887−1920) -Gi Avmbœ gvb †ei K‡i‡Qb hv `kwg‡Ki ci wgwjqb Ni ch©šÍ mwVK| cÖK…Zc‡ÿ, GKwU

Ag~j` msL¨v| Avgv‡`i ˆ`bw›`b wnmv‡ei cÖ‡qvR‡b aªæeK Gi Avmbœ gvb
7
22 aiv nq|

D`vniY 1| 10 †m.wg. e¨v‡mi e„‡Ëi cwiwa KZ? ( 143 ⋅≅ ai)
mgvavb : e„‡Ëi e¨vm d = 10 †m.wg

e„‡Ëi cwiwa = d
≅ 3.14 × 10 †m.wg. = 31⋅4 †m.wg.

AZGe, 10 †m.wg. e¨v‡mi e„‡Ëi cwiwa 31⋅4 †m.wg.|

D`vniY 2| 14 †m.wg. e¨vmv‡a©i e„‡Ëi cwiwa KZ? (
7
22

≅ ai)

mgvavb : e„‡Ëi e¨vmva© (r) =14 †m.wg
e„‡Ëi cwiwa = r2

≅ 2×
7
22 × 14 †m.wg. = 88 †m.wg.

AZGe, 14 †m.wg. e¨vmv‡a©i e„‡Ëi cwiwa 88 †m.wg.|

10.6 e„Ë‡ÿ‡Îi †ÿÎdj
e„Ë Øviv Ave× mgZjxq †ÿÎ e„Ë‡ÿÎ| e„Ë‡ÿ‡Îi †ÿÎdj †ei Kivi Rb¨ wb‡Pi KvRwU Kwi|

KvR :
(K) KvM‡R wP‡Îi b¨vq GKwU e„Ë Gu‡K Gi Aa©vsk is Ki| Gevi e„ËwU gvS eivei wZb evi fvuR Ki Ges fvuR
eivei †K‡U bvI| e„ËwU mgvb AvUwU As‡k wef³ n‡jv| e„‡Ëi UzK‡iv¸‡jv‡K wP‡Îi b¨vq mvRv‡j Kx cvIqv hvq ?
GKwU mvgvšÍwi‡Ki g‡Zv bq wK ?

(L) e„ËwU mgvb †lv‡jvwU As‡k wef³ K‡i GKBfv‡e mvRvI| mvRv‡bvi d‡j Kx †c‡q‡Qv ?

(i) (ii)
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(M) e„ËwU mgvb †PŠlwÆ As‡k wef³ K‡i GKBfv‡e mvRvI| mvRv‡bvi d‡j Kx †c‡q‡Qv? cÖvq GKwU AvqZ‡ÿÎ wK ?

(N) AvqZ‡ÿÎwUi ˆ`N©¨ I cÖ¯’ KZ ? †ÿÎdj KZ ?

e„Ë‡ÿ‡Îi †ÿÎdj= AvqZ‡ÿÎwUi †ÿÎdj = ˆ`N©̈ × cȪ ’
= cwiwai A‡a©K × e¨vmva©

= 2π
2
1

rr =π2××

e„Ë‡ÿ‡Îi †ÿÎdj = πr2|

D`vniY 3| 9⋅8 wg. e¨v‡mi e„ËvKvi GKwU evMv‡bi †ÿÎdj KZ?
mgvavb : e„‡Ëi e¨vm, d = 9⋅8 wg.

e„‡Ëi e¨vmva© r =
2
89 ⋅
wg. = 4⋅9 wg.

e„Ë‡ÿ‡Îi †ÿÎdj = πr2

≅ 3⋅14 × 4⋅92 eM©wgUvi = 75⋅46 eM©wgUvi

KvR :
1| (K) MÖvd KvM‡R 5 †m.wg. e¨vmv‡a©i GKwU e„Ë A¼b Ki| †QvU Ni¸‡jv MYbv K‡i eM©‡ÿ‡Îi AvbygvwbK †ÿÎdj †ei Ki|

(L) GKB e„Ë‡ÿ‡Îi †ÿÎdj m~‡Îi mvnv‡h¨ wbY©q Ki| wbY©xZ †ÿÎdj I AvbygvwbK †ÿÎd‡ji cv_©K¨ †ei Ki|

1 2 3
4

5

6

7
8

91011
12

13

14

15
16

1 3 5 7 9 11 13 15

2 4 6 8 10 12 14 16

e¨
vm
va
©

32 wU
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D`vniY 4| cv‡ki wP‡Î ỳBwU mg‡Kw› ª̀K e„Ë cÖ̀ wk©Z n‡q‡Q| e„Ë `yBwUi
e¨vmva© h_vµ‡g 9 †m.wg. I 4 †m.wg.| e„ËØ‡qi cwiwai ga¨eZ©x GjvKvi
†ÿÎdj KZ ?

mgvavb :
e„nËi e„‡Ëi e¨vmva© r = 9 †m.wg.

e„nËi e„Ë‡ÿÎwUi †ÿÎdj = πr2

πr2

eM© †mw›UwgUvi

≅ 3⋅14 × 92 eM© †mw›UwgUvi = 254⋅34 eM© †mw›UwgUvi

ÿz̀ ªZi e„‡Ëi e¨vmva© r = 4 †m.wg.

ÿz̀ ªZi e„Ë‡ÿÎwUi †ÿÎdj = eM© †mw›UwgUvi

≅ 3⋅14 × 42 eM© †mw›UwgUvi = 50⋅24 eM© †mw›UwgUvi

e„ËØ‡qi AšÍM©Z GjvKvi †ÿÎdj = (254⋅34 − 50⋅24) eM© †mw›UwgUvi

= 204⋅10 eM© †mw›UwgUvi

Abykxjbx 10.3

1| cQ›`g‡Zv †K›`ª I e¨vmva© wb‡q †cwÝj K¤úvm e¨envi K‡i GKwU e„Ë AuvK| e„‡Ëi Dci K‡qKwU

e¨vmva© AuvK| †g‡c †`L me¸‡jv e¨vmv‡a©i ˆ`N©̈ mgvb wK-bv|

2| wb¤œewY©Z e¨vmva©wewkó e„‡Ëi cwiwa wbY©q Ki:

(K) 10 †m.wg. (L) 14 †m.wg. (M) 21 †m.wg.

3| wb¤œewY©Z e„‡Ëi †ÿÎdj wbY©q Ki:

(K) e¨vmva© =12 †m.wg. (L) e¨vm = 34 †m.wg. (M) e¨vmva© = 21 †m.wg.

†m.wg.

†m
.wg
.

4| GKwU e„ËvKvi wk‡Ui cwiwa 154 †m.wg. n‡j, Gi e¨vmva© KZ? wk‡Ui †ÿÎdj wbY©q Ki|

5| GKRb gvjx 21 wg. e¨vmv‡a©i e„ËvKvi evMv‡bi Pviw`‡K `yBevi Nywi‡q `woi †eov w`‡Z Pvq|

cÖwZ wgUvi `woi g~j¨ 18 UvKv n‡j, Zv‡K KZ UvKvi `wo wKb‡Z n‡e ?

6| cv‡ki wP‡Îi †ÿÎwUi cwimxgv wbY©q Ki|

7| 14 †m.wg. e¨vmv‡a©i GKwU e„ËvKvi †evW© †_‡K 1⋅5 †m.wg.
e¨vmv‡a©i `yBwU e„ËvKvi Ask Ges 3 †m.wg. ˆ`N©̈ I 1 †m.wg.
cÖ‡ ’̄i GKwU AvqZvKvi Ask †K‡U †bIqv n‡jv| †ev‡W©i evwK
As‡ki †ÿÎdj †ei Ki|

4 †m.wg.

9 †m.wg.



GKv`k Aa¨vq

Z_¨ I DcvË

Ávb-weÁv‡bi e¨vcK cÖmvi I `ªæZ Dbœq‡b Z_¨ I DcvË ¸iæZ¡c~Y© f~wgKv I Ae`vb †i‡L P‡j‡Q| Z_¨ I

Dcv‡Ëi Ici wfwË K‡i cwiPvwjZ nq M‡elYv Ges Ae¨vnZ M‡elYvi dj n‡”Q Ávb-weÁv‡bi Afvebxq

Dbœqb| Z_¨ I DcvË Dc¯’vc‡b e¨vcKZv jvf K‡i‡Q msL¨vi e¨envi| Avi msL¨vm~PK Z_¨ n‡”Q

cwimsL¨vb| ZvB cwimsL¨v‡bi †gŠwjK aviYv I mswkøó welqe¯‘mg~n Rvbv Avek¨K| c~e©eZ©x †kÖwY‡Z

cwimsL¨v‡bi †gŠwjK welq¸‡jv µgvš^‡q Dc¯’vcb Kiv n‡q‡Q| GiB avivevwnKZvq G Aa¨v‡q †K›`ªxq

cÖeYZv, Gi cwigvcK Mo, ga¨K I cÖPziK m¤^‡Ü we¯ÍvwiZ Av‡jvPbv Kiv n‡jv|

Aa¨vq †k‡l wkÿv_©xiv

� †K›`ªxq cÖeYZv e¨vL¨v Ki‡Z cvi‡e|

� MvwYwZK m~‡Îi mvnv‡h¨ Mo, ga¨K I cÖPziK wbY©q K‡i mgm¨v mgvavb Ki‡Z cvi‡e|

� AvqZ‡jL I cvBwPÎ A¼b Ki‡Z cvi‡e|

11.1 Z_¨ I DcvË
Av‡Mi †kªwY‡Z Avgiv G m¤^‡Ü †gŠwjK aviYv jvf K‡iwQ Ges we¯ÍvwiZ †R‡bwQ| GLv‡b Avgiv ¯^í cwim‡i

G m¤^‡Ü Av‡jvPbv Kie| Avgiv Rvwb, msL¨vwfwËK †Kv‡bv Z_¨ ev NUbv n‡”Q GKwU cwimsL¨vb| Avi Z_¨

ev NUbv-wb‡`©kK msL¨v¸‡jv n‡”Q cwimsL¨v‡bi GKwU DcvË| aiv hvK, 50 b¤^‡ii g‡a¨ AbywôZ †Kv‡bv

cÖwZ‡hvwMZvg~jK cix¶vq AskMÖnYKvix 20 Rb cÖv_©xi MwY‡Zi cÖvß b¤^i n‡jv 25, 45, 40, 20, 35, 30,

35, 30, 40, 41, 46, 20, 25, 30, 45 ,42, 45, 47, 50, 30| GLv‡b, MwY‡Z cÖvß msL¨v-wb‡`©wkZ

b¤^img~n GKwU cwimsL¨vb| Avi b¤^i¸‡jv n‡jv G cwimsL¨v‡bi DcvË| G DcvË¸‡jv mn‡R mivmwi Drm

†_‡K msMÖn Kiv hvq| mivmwi Drm †_‡K msM„nxZ Dcv‡Ëi wbf©i‡hvM¨Zv A‡bK †ewk| mivmwi Drm †_‡K

msM„nxZ nq Ggb DcvË n‡jv cÖv_wgK DcvË| gva¨wgK DcvË c‡ivÿ Drm †_‡K msM„nxZ nq weavq Gi

wbf©i‡hvM¨Zv A‡bK Kg| Dc‡i ewY©Z Dcv‡Ëi b¤^i¸‡jv G‡jv‡g‡jvfv‡e Av‡Q| b¤^i¸‡jv gv‡bi †Kv‡bv

µ‡g mvRv‡bv †bB| G ai‡bi DcvË n‡jv Aweb¨¯Í DcvË| G Dcv‡Ëi b¤^i¸‡jv gv‡bi †h‡Kv‡bv µ‡g

mvRv‡j n‡e web¨¯Í DcvË| b¤^i¸‡jv gv‡bi EaŸ©µ‡g mvRv‡j nq 20, 20, 25, 25, 30, 30, 30, 30, 35,

35, 40, 40, 41, 42, 45, 45, 45, 46, 47, 50 hv GKwU web¨¯Í DcvË| Aweb¨¯Í DcvË Gfv‡e web¨¯Í Kiv

†ek RwUj Ges fyj nIqvi m¤¢vebv †_‡K hvq| †kªwYweb¨v‡mi gva¨‡g Aweb¨¯Í DcvËmg~n AwZmn‡R web¨¯Í

Dcv‡Ë iƒcvšÍi Kiv hvq Ges MYmsL¨v mviwYi mvnv‡h¨ Dc¯’vcb Kiv nq|
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11.2 MYmsL¨v wb‡ekb mviwY (Frequency Distribution Table)

Dcv‡Ëi MYmsL¨v mviwY ˆZwi Kivi Rb¨ †h K‡qKwU avc e¨envi Ki‡Z nq Zv n‡jv:

(1) cwimi wbY©q, (2) †kªwYmsL¨v wbY©q, (3) †kªwYe¨vwß wbY©q, (4) U¨vwj wP‡ýi mvnv‡h¨ MYmsL¨v wbY©q|

AbymÜvbvaxb Dcv‡Ëi cwimi = (m‡e©v”P msL¨v − me©wbgœ msL¨v) + 1

†kªwYe¨vwß : †h‡Kv‡bv AbymÜvbjä Dcv‡Ëi cwimi wba©vi‡Yi ci cÖ‡qvRb nq †kªwYe¨vwß wba©viY|

DcvË¸‡jv‡K myweavRbK e¨eavb wb‡q KZK¸‡jv †kªwY‡Z fvM Kiv nq| Dcv‡Ëi msL¨vi Dci wfwË K‡i

G¸‡jv mvaviYZ †kªwY‡Z fvM Kiv nq| †kªwY‡Z fvM Kivi wba©vwiZ †Kv‡bv wbqg †bB| Z‡e mPivPi cÖ‡Z¨K

†kªwYe¨eavb me©wbgœ 5 I m‡e©v”P 15-Gi g‡a¨ mxgve× ivLv nq| myZivs cÖ‡Z¨K †kªwYi GKwU m‡e©v”P I

me©wbgœ gvb _v‡K| †h‡Kv‡bv †kªwYi me©wbgœ gvb‡K Gi wbgœmxgv Ges m‡e©v”P gvb‡K Gi EaŸ©mxgv ejv nq|

Avi †h‡Kv‡bv †kªwYi EaŸ©mxgv I wbgœmxgvi e¨eavb n‡jv †mB †kªwYi †kªwYe¨vwß| D`vniY¯^iƒc, g‡b Kwi,

10, 20 n‡jv GKwU †kÖwY, Gi me©wbgœ gvb 10 I m‡e©v”P gvb 20 Ges (20−10) = 10 n‡jv †kªwY e¨vwß|

†kªwY e¨vwß memgq mgvb ivLv †kªq|

†kªwYmsL¨v : †kªwYmsL¨v n‡”Q cwimi‡K hZ¸‡jv †kªwY‡Z fvM Kiv nq Gi msL¨v|

AZGe, †kªwYmsL¨v = (c~Y© msL¨vq iƒcvšÍwiZ)|

U¨vwj wPý : Dcv‡Ëi msL¨vm~PK Z_¨ivwki gvb †Kv‡bv bv †Kv‡bv †kªwY‡Z c‡o| †kªwYi wecix‡Z mvswL¨K

gv‡bi Rb¨ U¨vwj Ô Õ wPý w`‡Z nq| †Kv‡bv †kªwY‡Z cuvPwU U¨vwj wPý w`‡Z n‡j PviwU †`Iqvi ci cÂgwU

AvovAvwofv‡e w`‡Z nq|

MYmsL¨v : †kªwYmg~‡ni g‡a¨ msL¨vm~PK Z_¨ivwki gvb¸‡jv U¨vwj wPý w`‡q cÖKvk Kiv nq Ges Gi gva¨‡g

MYmsL¨v ev NUbmsL¨v wba©viY Kiv nq| †h †kªwY‡Z hZ¸‡jv U¨vwj wPý co‡e ZZ n‡e H †kªwYi MYmsL¨v ev

NUbmsL¨v, hv U¨vwj wP‡ýi wecix‡Z MYmsL¨v Kjv‡g †jLv nq|

Dc‡i ewY©Z we‡ePbvaxb Dcv‡Ëi cwimi, †kªwYe¨vwß I †kªwYmsL¨v wb‡P †`Iqv n‡jv :

cwimi = (Dcv‡Ëi m‡e©v”P mvswLK gvb − me©wbgœ mvswL¨K gvb) + 1

= (50−20) + 1 = 31|

†kªwYe¨vwß/e¨eavb aiv hvq 5| Zvn‡j †kªwYmsL¨v n‡e = 6.2 hv c~Y© msL¨vq iƒcvšÍi Ki‡j n‡e 7|

AZGe †kªwYmsL¨v 7| Dc‡ii Av‡jvPbvi †cÖw¶‡Z ewY©Z Dcv‡Ëi MYmsL¨v wb‡ekb mviwY cÖ¯‘Z Kiv n‡jv :

cwimi
†kÖwYe¨vwß

31
5
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†kªwY e¨vwß U¨vwj wPý NUbmsL¨v ev MYmsL¨v
20-24 2
25-29 2
30-34 4
35-39 2
40-44 4
45-49 5
50-54 1

†gvU 20 20

KvR :
†Zvgiv wb‡R‡`i ga¨ †_‡K 20 R‡bi `j MVb Ki Ges `‡ji m`m¨‡`i D”PZvi MYmsL¨v mviwY ˆZwi
Ki|

11.3 †jLwPÎ (Diagram)

Z_¨ I DcvË †jLwP‡Îi gva¨‡g Dc¯’vcb GKwU eûjcÖPwjZ c×wZ| †Kv‡bv cwimsL¨v‡b e¨eüZ DcvË

†jLwP‡Îi gva¨‡g Dc¯’vwcZ n‡j Zv †evSv I wm×všÍ MÖn‡Yi Rb¨ Lye myweavRbK nq| AwaKšÍy wP‡Îi gva¨‡g

Dc¯’vwcZ DcvË wPËvKl©KI nq| ZvB eySv I wm×všÍ MÖn‡Yi myweav‡_© DcvËmg~‡ni MYmsL¨v wb‡ek‡bi wPÎ

†jLwP‡Îi gva¨‡g Dc¯’vcb Kiv nq| MYmsL¨v wb‡ekb Dc¯’vc‡b wewfbœ iKg †jLwP‡Îi e¨envi _vK‡jI

GLv‡b †KejgvÎ AvqZ‡jL I cvBwPÎ wb‡q Av‡jvPbv Kiv n‡e|

AvqZ‡jL (Histogram) : MYmsL¨v wb‡ek‡bi GKwU †jLwPÎ n‡”Q AvqZ‡jL| AvqZ‡jL A¼‡bi Rb¨ QK

KvM‡R x I y-Aÿ AuvKv nq| x-Aÿ eivei †kªwYe¨vwß Ges y-Aÿ eivei MYmsL¨v wb‡q AvqZ‡jL AuvKv

nq| Avq‡Zi f~wg nq †kªwYe¨vwß Ges D”PZv nq MYmsL¨v|

D`vniY 1| wb‡P 50 Rb wkÿv_©xi D”PZvi MYmsL¨v wb‡ekb †`Iqv n‡jv| GKwU AvqZ‡jL AuvK|

QK KvM‡Ri 1 Ni mgvb †kªwYe¨vwßi 2 GKK a‡i x-A‡ÿ †kªwYe¨vwß Ges QK KvM‡Ri 1 Ni mgvb MYmsL¨vi

1 GKK a‡i y-A‡ÿ MYmsL¨v wb‡ek‡bi ¯’vcb K‡i MYmsL¨v wb‡ek‡bi AvqZ‡jL AuvKv n‡jv| x-A‡ÿi

g~jwe›`y †_‡K 114 Ni ch©šÍ fvOv wPý w`‡q Av‡Mi Ni¸‡jv we`¨gvb †evSv‡bv n‡q‡Q|

D”PZvi †kªwYe¨vwß (†mwg‡Z) 114-123 124-133 134-143 144-153 154-163 164-173

MYmsL¨v (wk¶v_©ximsL¨v) 3 5 10 20 8 4
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KvR : (K) 30 Rb wb‡q `j MVb Ki| `‡ji m`m¨‡`i MwY‡Z cÖvß b¤^‡ii MYmsL¨v wb‡ekb mviwY ˆZwi Ki|
(L) MYmsL¨v wb‡ek‡bi AvqZ‡jL AuvK|

cvBwPÎ : cvBwPÎI GKwU †jLwPÎ| A‡bK mgq msM„nxZ cwimsL¨vb K‡qKwU Dcv`v‡bi mgwó Øviv MwVZ nq

A_ev G‡K K‡qKwU †kªwY‡Z fvM Kiv nq| G mKj fvM‡K GKwU e„‡Ëi Af¨šÍ‡i wewfbœ As‡k cÖKvk Ki‡j

†h †jLwPÎ cvIqv hvq ZvB cvBwPÎ| cvBwPÎ‡K e„Ë‡jLI ejv nq| Avgiv Rvwb, e„‡Ëi †K‡›`ª m„ó †Kv‡Yi

cwigvY 360°| †Kv‡bv cwimsL¨vb 360° Gi Ask wn‡m‡e Dc¯’vwcZ n‡j Zv n‡e cvBwPÎ|

Avgiv Rvwb, wµ‡KU‡Ljvq 1, 2, 3, 4, I 6 K‡i ivb msM„nxZ nq| ZvQvov †bv-ej I IqvBW e‡ji Rb¨

AwZwi³ ivb msM„nxZ nq| †Kv‡bv-GK †Ljvq evsjv‡`k wµ‡KU `‡ji msM„nxZ ivb wb‡Pi mviwY‡Z †`Iqv

n‡jv :

ivb msMÖn 1 K‡i 2 K‡i 3 K‡i 4 K‡i 6 K‡i AwZwi³ ivb †gvU
wewfbœ cÖKv‡ii
msM„nxZ ivb

66 50 36 48 30 10 240

O 114 124 134 144 154 164 174

30

25

20

15

10

05

Y

X
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wµ‡KU‡Ljvi DcvË cvBwP‡Îi gva¨‡g †`Lv‡bv n‡j, †evSvi Rb¨ †hgb mnR nq †Zgwb wPËvKl©KI nq|

†Kv‡bv Dcv‡Ëi †jLwPÎ hLb e„‡Ëi gva¨‡g Dc¯’vcb Kiv nq, ZLb †mB †jLwPÎ‡K cvBwPÎ e‡j| myZivs

cvBwPÎ n‡”Q, e„ËvKvi †jLwPÎ| Avgiv Rvwb, e„‡Ëi †K‡›`ª m„ó †KvY 360°| Dc‡i ewY©Z DcvË 360°-Gi

Ask wn‡m‡e Dc¯’vcb Kiv n‡j, Dcv‡Ëi cvBwPÎ cvIqv hv‡e|

240 iv‡bi Rb¨ 360

∴ 1 Ó Ó
240

360

∴ 66 Ó Ó

50 iv‡bi Rb¨ †KvY n‡e
240

50
× 360 = 75

36 iv‡bi Rb¨ †KvY n‡e
240

36 × 360 = 54

48 iv‡bi Rb¨ †KvY n‡e
240

48
× 360 = 72

30 iv‡bi Rb¨ †KvY n‡e
240

30 × 360 = 45

10 iv‡bi Rb¨ †KvY n‡e
240

10
× 360 = 15

GLb, cÖvß †KvY¸‡jv 360° -Gi Ask wnmv‡e AuvKv n‡jv| hv ewY©Z Dcv‡Ëi cvBwPÎ|

D`vniY 2| †Kv‡bv GK eQ‡i ỳN©UbvRwbZ Kvi‡Y msNwUZ g„Zz̈ i mviwY wb‡P †`qv n‡jv| GKwU cvBwPÎ

AuvK|

mgvavb : evm `yN©Ubvq g„Z 450 R‡bi Rb¨ †KvY = 135360
1200

450
=×

UªvK `yN©Ubvq g„Z 350 R‡bi Rb¨ †KvY = 105360
1200

350
=×

Kvi `yN©Ubvq g„Z 250 R‡bi Rb¨ †KvY = 75360
1200

250
=×

†bŠhvb ỳN©Ubvq g„Z 150 R‡bi Rb¨ †KvY = 45360
1200

150
=×

GLb, †KvY¸‡jv 3600 -Gi Ask wnmv‡e AuvKv n‡jv, hv wb‡Y©q cvBwPÎ|

99=
×
240
36066

`yN©Ubv evm UªvK Kvi †bŠhvb †gvU

g„‡Zi msL¨v 450 350 250 150 1200

1 ivb2 ivb

3 ivb

4 ivb
6 ivb

AwZwi³ ivb

evm

Kvi

UªvK
†bŠKv
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D`vniY 3| ỳN©Ubvq g„Z 450 R‡bi g‡a¨ KZRb bvix, cyiyl I wkï Zv cvBwP‡Î †`Lv‡bv n‡q‡Q| bvixi

Rb¨ wb‡ ©̀wkZ †KvY 800| bvixi msL¨v KZ ?

mgvavb : †K‡›`ª m„ó †KvY 3600|

myZivs 3600 -Gi Rb¨ 450 Rb

∴ 10 -Gi Rb¨
360

450
Rb

∴ 800 -Gi Rb¨ 100Rb80
360

450
=× Rb

∴ wb‡Y©q bvixi msL¨v 100 Rb|

KvR : 1| †Zvgv‡`i †kÖwY‡Z Aa¨qbiZ wkÿv_©x‡`i 6 Rb K‡i wb‡q `j MVb Ki| `‡ji m`m¨iv

wb‡R‡`i D”PZv gvc Ges cÖvß DcvË cvBwP‡Îi gva¨‡g †`LvI|

2| †Zvgiv †Zvgv‡`i cwiev‡ii mK‡ji eq‡mi DcvË wb‡q cvBwPÎ AuvK| cÖ‡Z¨‡Ki eq‡mi wba©vwiZ

†Kv‡Yi Rb¨ Kvi eqm KZ Zv wbY©‡qi Rb¨ cv‡ki wkÿv_©xi mv‡_ LvZv e`j Ki|

11.4 †K›`ªxq cÖeYZv

aiv hvK, †Kv‡bv-GKwU mgm¨v mgvav‡b 25 Rb QvÎxi †h mgq (†m‡K‡Û) jv‡M Zv n‡jv

22, 16, 20, 30, 25, 36, 35, 37, 40, 43, 40, 43, 44, 43, 44, 46, 45, 48, 50, 64, 50, 60, 55, 62, 60|

msL¨v¸‡jv gv‡bi EaŸ©µ‡g mvRv‡j nq :

16, 20, 22, 25, 30, 35, 36, 37, 40, 40, 43, 43, 43, 44, 44, 45, 46, 48, 50, 50, 55, 60, 60,

62, 64| ewY©Z DcvËmg~n gvSvgvwS gvb 43 ev 44 G cywÄf~Z| MYmsL¨v mviwY‡Z GB cÖeYZv cwijw¶Z

nq| ewY©Z Dcv‡Ëi MYmsL¨v wb‡ekb mviwY ˆZwi Ki‡j nq

GB MYmsL¨v wb‡ekb mviwY‡Z †`Lv hv‡”Q 36-45 †kªwY‡Z MYmsL¨v me©vwaK| myZivs Dc‡ii Av‡jvPbv †_‡K

GUv ¯úó †h, DcvËmg~n gvSvgvwS ev †K‡›`ªi gv‡bi w`‡K cywÄf~Z nq| gvSvgvwS ev †K‡›`ª gv‡bi w`‡K

DcvËmg~‡ni cywÄf~Z nIqvi cÖeYZv‡K †K›`ªxq cÖeYZv e‡j| †K›`ªxq gvb DcvËmg~‡ni cÖwZwbwaZ¡Kvix GKwU

msL¨v hvi Øviv †K›`ªxq cÖeYZv cwigvc Kiv nq| mvaviYfv‡e, †K›`ªxq cÖeYZvi cwigvc n‡jv (1) MvwYwZK

Mo ev Mo,(2) ga¨K, (3) cÖPziK|

e¨vwß 16-25 26-35 36-45 46-55 56-65

MYmsL¨v 4 2 10 5 4

bvix
800
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11.5 MvwYwZK Mo

Avgiv Rvwb, DcvËmg~‡ni msL¨vm~PK gv‡bi mgwó‡K hw` DcvËmg~‡ni msL¨v w`‡q fvM Kiv nq, Z‡e MvwYwZK
Mo cvIqv hvq| g‡b Kwi, DcvËmg~‡ni msL¨v n‡jv n Ges G‡`i msL¨vm~PK gvb nxxxx .....,, 321 | hw`

DcvËmg~‡ni MvwYwZK Mo gvb x nq, Z‡e ∑
=

=
+++

=
n

i

in

n

x

n

xxx
x

1

321 .........3

D`vniY 4| 50 b¤^‡ii g‡a¨ AbywôZ cix¶vq †Kv‡bv †kªwYi 20 Rb wk¶v_©xi MwY‡Zi cÖvß b¤^i n‡jv

40, 41, 45, 18, 41, 20, 45, 41, 45, 25, 20, 40, 18, 20, 45, 47, 48, 48, 49, 19| cÖvß b¤^‡ii

MvwYwZK Mo wbY©q Ki|

mgvavb : GLv‡b 45414020 ==== 321 ,,, xxxn ........ BZ¨vw`

MvwYwZK Mo hw` x nq Z‡e x =

A_©vr,

= 7535
20

715
⋅=

∴ MvwYwZK Mo 35.75

20

19........454140 ++++
== ∑

=

n

i

i

n

x
x

1

b¤^i¸‡jvi mgwó
b¤^i¸‡jvi msL¨v

Aweb¨¯Í Dcv‡Ëi MvwYwZK Mo wbY©q (mswÿß c×wZ) :
Dcv‡Ëi msL¨v hw` †ewk nq Z‡e Av‡Mi c×wZ‡Z Mo wbY©q Kiv †ek RwUj nq Ges †ewk msL¨K Dcv‡Ëi

msL¨vm~PK gv‡bi mgwó wbY©q Ki‡Z fyj nIqvi m¤¢vebv _v‡K| G‡¶‡Î mswÿß c×wZ e¨envi Kiv †ek

myweavRbK|

mswÿß c×wZ‡Z DcvËmg~‡ni †K›`ªxq cÖeYZv fv‡jvfv‡e ch©‡e¶Y K‡i Zv‡`i m¤¢ve¨ Mo Abygvb Kiv nq|

Dc‡ii D`vni‡Y cÖ`Ë Dcv‡Ëi †K›`ªxq cÖeYZv fv‡jvfv‡e j¶ Ki‡j †evSv hvq †h, MvwYwZK Mo 30 †_‡K

46-Gi g‡a¨ GKwU msL¨v| g‡b Kwi, MvwYwZK Mo 30| GLb cÖ‡Z¨K msL¨v †_‡K AbywgZ Mo 30 we‡qvM

K‡i we‡qvMdj wbY©q Ki‡Z n‡e| msL¨vwU 30 †_‡K eo n‡j we‡qvMdj abvZ¥K Ges †QvU n‡j we‡qvMdj

FYvZ¥K n‡e| Gic‡i mKj we‡qvMd‡ji exRMvwYwZK mgwó wbY©q Ki‡Z nq| cici `yBwU we‡qvMdj †hvM

K‡i µg‡hvwRZ mgwó wbY©‡qi gva¨‡g mKj we‡qvMd‡ji mgwó AwZ mn‡R wbY©q Kiv hvq| A_©vr,

we‡qvMd‡ji mgwó µg‡hvwRZ mgwói mgvb n‡e| Dc‡ii D`vni‡Y e¨eüZ Dcv‡Ëi MvwYwZK Mo Kxfv‡e

mswÿwß c×wZ‡Z Kiv nq Zv wb‡Pi mviwY‡Z Dc¯’vcb Kiv n‡jv| g‡b Kwi, DcvËmg~n xi (i=1,2, ........, n)

Gi AbywgZ Mo a ( = 30)|
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gšÍe¨ : myweav‡_© Ges mgq mvkª‡qi Rb¨ Kjv‡gi ga¨Kvi †hvM-we‡qvM g‡b g‡b K‡i mivmwi djvdj

†jLv hvq|

web¨¯Í Dcv‡Ëi MvwYwZK Mo

D`vniY 4-Gi 20 Rb wk¶v_©xi MwY‡Z cÖvß b¤^‡ii g‡a¨ GKB b¤^i GKvwaK wk¶v_©x †c‡q‡Q| cÖvß

b¤^‡ii MYmsL¨v wb‡ekb mviwY wb‡P †`Iqv n‡jv :

DcvË

ix
axi − µg‡hvwRZ mgwó DcvË

ix
axi − µg‡hvwRZ mgwó

40 40 − 30 = 10 10 20 20 − 30 = − 10 61 − 10 = 51

41 41 − 30 = 11 10 + 21 = 21 40 40 − 30 = 10 51 + 10 = 61

45 45 − 30 = 15 21 + 15 = 36 18 18 − 30 = − 12 61 − 12 = 49

18 18 − 30 =−12 36 − 12 = 24 20 20 − 30 =−10 41-10 = 39

41 41 − 30 =11 24 + 11 = 35 45 45 − 30 = 15 39 + 15 = 54

20 20 − 30 = − 10 35-10 = 25 47 47 − 30 = 17 54 + 17 = 71

45 45 − 30 = 15 25 + 15 = 40 48 48 − 30 = 18 71 + 18 = 89

41 41 − 30 = 11 40 + 11 = 51 48 48 − 30 = 18 89 + 18 = 107

45 45 − 30 = 15 51 + 15 = 66 49 49 − 30 = 19 107 + 19 = 126

25 25 − 30 =−5 66 − 5 = 61 19 19 − 30 = − 11 126-11 = 115

Dc‡i Dc ’̄vwcZ mviwY †_‡K we‡qvMd‡ji mgwó mgvb 115

∴ we‡qvMd‡ji Mo = 755
20

115
⋅=

myZivs cÖK…Z Mo = AbywgZ Mo + we‡qvMd‡ji Mo

= 30 + 5.75

= 35.75
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cÖvß b¤^i

ix

ki ....,,1=

MYmsL¨v

if

ki ....,,1=

if ix

18 2 36

19 1 19

20 3 60

25 1 25

40 2 80

41 3 123

45 4 180

47 1 47

48 2 96

49 1 49

k =10 2010 == nk , †gvU =715

cÖvß b¤^‡ii Mo = =
20

715

= 35.75

m~Î 1| MvwYwZK Mo (web¨ Í̄ DcvË) : hw` n msL¨K Dcv‡Ëi k msL¨K gvb Gi...,, ,. kxxxx 321

MYmsL¨v h_vµ‡g nfff .......,,, 21 nq, Z‡e Dcv‡Ëi MvwYwZK Mo = ∑
∑

=

= ==
k

i
ii

k

i
ii

xf
nn

xf
x

1

1 1
†hLv‡b

n n‡jv MYmsL¨v|

iixf Gi mgwó
†gvU MYmsL¨v

D`vniY 5| wb‡P †Kv‡bv-GKwU †kªwYi wk¶v_©x‡`i MwY‡Z cÖvß b¤^‡ii MYmsL¨v wb‡ekb mviwY †`Iqv

n‡jv| cÖvß b¤^‡ii MvwYwZK Mo wbY©q Ki|

†kªwYe¨vwß 25-34 35-44 45-54 55-64 65-74 75-84 85-94

MYmsL¨v 5 10 15 20 30 16 4
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mgvavb : GLv‡b †kªwYe¨vwß †`Iqv Av‡Q weavq wk¶v_©x‡`i e¨w³MZ b¤^i KZ Zv Rvbv hvq bv| G

†¶‡Î cÖ‡Z¨K †kªwYi †kªwYga¨gvb wbY©q Kivi cÖ‡qvRb nq|

†kªwYga¨gvb =

hw` †kªwYga¨gvb ).....,1( kixi = nq Z‡e ga¨gvb msewjZ mviwY n‡e wbgœiƒc :

†kªwY e¨vwß †kªwY ga¨gvb )( ix MYmsL¨v )( if )( ii xf

25 − 34 21⋅5 5 107⋅5

35 − 44 39⋅5 10 395⋅0

45 − 54 49⋅5 15 742⋅5

55 − 64 59⋅5 20 1190⋅0

65 − 74 69⋅5 30 2085⋅0

75 − 84 79⋅5 16 1272⋅0

85 − 94 89⋅5 4 358⋅0

†gvU 100 6150⋅00

wb‡Y©q MvwYwZK Mo = 6150
100
1

×=∑
=

1

1

k

l
ii xf

n

= 61⋅5

11.6 ga¨K

Avgiv 7g †kÖwY‡Z cwimsL¨v‡b AbymÜvbvaxb DcvËmg~‡ni ga¨K m¤^‡Ü †R‡bwQ|

aiv hvK, 5, 3, 4, 8, 6, 7, 9, 11, 10 KZK¸‡jv msL¨v| G msL¨v¸‡jv‡K gv‡bi µgvbymv‡i mvRv‡j nq, 3,

4, 5, 6, 7, 8, 9, 10, 11| µgweb¨¯Í msL¨v¸‡jv‡K mgvb `yB fvM Ki‡j nq

†kªwY-EaŸ©gvb−†kªwYi wbgœgvb
2

3, 4, 5, 6, 7 8, 9, 10, 11

GLv‡b †`Lv hv‡”Q †h, 7 msL¨v¸‡jv‡K mgvb `yB fv‡M fvM K‡i‡Q Ges Gi Ae ’̄vb gv‡S| myZivs GLv‡b

ga¨c` n‡jv 5g c`| GB 5g c` ev ga¨c‡`i gvb n‡jv 7| AZGe, msL¨v¸‡jvi ga¨K n‡jv 7| GLv‡b

cÖ`Ë DcvË¸‡jv ev msL¨v¸‡jv n‡jv we‡Rvo msL¨K| Avi hw` msL¨vMy‡jv †Rvo msL¨K †hgb 8, 9, 10, 11,

12, 13, 15, 16, 18, 19, 21, 22 Gi ga¨K Kx n‡e ? msL¨vMy‡jv‡K mgvb `yB fvM Ki‡j n‡e
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8, 9, 10, 11, 12, 13, 15 16, 18, 19, 21, 22

†`Lv hv‡”Q †h, 13 I 15 msL¨v¸‡jv‡K mgvb `yB fv‡M fvM K‡i‡Q Ges G‡`i Ae ’̄vb gvSvgvwS| GLv‡b

ga¨c` n‡jv 6ô I 7g c`| myZivs ga¨K n‡e 6ô I 7g c‡`i msL¨v ỳBwUi Mo gvb| 6ô I 7g c‡`i

msL¨vi Mo gvb
2

1513 +
ev 14| A_©vr, GLv‡b ga¨K n‡jv 14|

Dc‡ii Av‡jvPbv †_‡K Avgiv ej‡Z cvwi †h, hw` n msL¨K DcvË _v‡K Ges n hw` we‡Rvo msL¨v nq Z‡e

DcvË¸‡jvi ga¨K n‡e
2

1+n
Zg c‡`i gvb| Avi n hw` †Rvo msL¨v nq Z‡e ga¨K n‡e

2

n
Zg I

1
2

+
n

Zg c` ỳBwUi mvswL¨K gv‡bi Mo|

DcvË¸‡jv‡K gv‡bi µgvbymv‡i mvRv‡j †h gvb DcvË¸‡jv‡K mgvb `yBfv‡M fvM K‡i †mB gvbB n‡e
DcvË¸‡jvi ga¨K|

D`vniY 6| wb‡Pi msL¨v¸‡jvi ga¨K wbY©q Ki : 23, 11, 25, 15, 21, 12, 17, 18, 22, 27, 29, 30, 16, 19|

mgvavb : msL¨v¸‡jv‡K gv‡bi µgvbymv‡i EaŸ©µ‡g mvRv‡bv n‡jv-
11, 12, 15, 16, 17, 18, 19, 21, 22, 23, 25, 27, 29, 30

GLv‡b msL¨v¸‡jv †Rvo msL¨K 14=n

∴ ga¨K =

=

∴ ga¨K = 20
2

40

2

2119
==

+

AZGe, ga¨K 20|

Zg1
2
14

IZg
2
14

⎟
⎠
⎞

⎜
⎝
⎛ + c` `yBwUi gv‡bi †hvMdj

2
7g c` I 8g c` `yBwUi gv‡bi †hvMdj

2

KvR : 1| †Zvgv‡`i †kÖwY‡Z Aa¨qbiZ wkÿv_©x‡`i †_‡K 19 Rb, 20 Rb I 21 Rb wb‡q 3wU `j MVb

Ki| cÖ‡Z¨K `j Zvi m`m¨‡`i †ivjb¤^i¸‡jv wb‡q `‡j ga¨K wbY©q Ki|

D`vniY 7| wb‡P 50 Rb QvÎxi MwY‡Z cÖvß b¤^‡ii MYmsL¨v wb‡ekb mviwY †`Iqv n‡jv| ga¨K wbY©q Ki|

cÖvß b¤^i 45 50 60 65 70 75 80 90 95 100
MYmsL¨v 3 2 5 4 10 15 5 3 2 1
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mgvavb : ga¨K wbY©‡qi MYmsL¨v mviwY

cÖvß b¤^i MYmsL¨v †hvwRZ MYmsL¨v

45 3 3

50 2 5

60 5 10

65 4 14

70 10 24

75 15 39

80 5 44

90 3 47

95 2 49

100 1 50

GLv‡b, n = 50 hv †Rvo msL¨v

∴ ga¨K =

=

= |75ev
2

7575 +

∴ QvÎx‡`i cÖvß b¤^‡ii ga¨K 75|

jÿ Kwi : GLv‡b 25Zg †_‡K 29 Zg c‡`i gvb 75|

Zg1
2

50
IZg

2

50
⎟
⎠
⎞

⎜
⎝
⎛ + c` ỳBwUi mvswL¨K gv‡bi †hvMdj

2

25 I 26 Zg c` `yBwUi mvswL¨K gv‡bi †hvMdj

2

KvR : †Zvgv‡`i †kÖwYi mKj wkÿv_©x‡K wb‡q 2wU `j MVb Ki| GKwU mgm¨v mgvav‡b cÖ‡Z¨‡Ki KZ mgq
jv‡M (K) Zvi MYmsL¨v wb‡ekb mviwY ˆZwi Ki, (L) mviwY n‡Z ga¨K wbY©q Ki|

11.7 cÖPyiK (Mode)

g‡b Kwi, 11, 9, 10, 12, 11, 12, 14, 11, 10, 20, 21, 11, 9 I 18 GKwU DcvË| DcvËwU gv‡bi
EaŸ©µ‡g mvRv‡j nq−

9, 9, 10, 10, 11, 11, 11, 11, 12, 12, 14, 18, 20, 21|

web¨vmK…Z DcvËwU jÿ Ki‡j †`Lv hvq †h, 11 msL¨vwU 4 evi Dc ’̄vwcZ n‡q‡Q hv Dc ’̄vcbvq me©vwaK evi|

†h‡nZz Dcv‡Ë 11 msL¨vwU me‡P‡q †ewk evi Av‡Q ZvB GLv‡b 11 n‡jv DcvË¸‡jvi cÖPziK :

†Kv‡bv Dcv‡Ë †h msL¨vwU me‡P‡q †ewkevi _v‡K Zv‡K cÖPziK e‡j|
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D`vniY 8| wb‡P 30 Rb QvÎxi evwl©K cixÿvq mgvRweÁv‡b cÖvß b¤^i †`Iqv n‡jv| DcvË¸‡jvi cÖPziK

wbY©q Ki|

75, 35, 40, 80, 65, 80, 80, 90, 95, 80, 65, 60, 75, 80, 40, 67, 70, 72, 69, 78, 80, 80,

65, 75,75, 88, 93, 80, 75, 65|

mgvavb : DcvË¸‡jv‡K gv‡bi EaŸ©µ‡g mvRv‡bv n‡jv : 35, 40, 40, 60, 65, 65, 65, 65, 67, 69, 70,

72, 75, 75, 75, 75, 75, 78, 80, 80, 80, 80, 80, 80, 80, 80, 88, 90, 93, 95|

DcvË¸‡jvi Dc¯’vcbvq 40 Av‡Q 2 evi, 65 Av‡Q 4 evi, 75 Av‡Q 5 evi, 80 Av‡Q 8 evi Ges evwK

b¤^i¸‡jv 1 evi K‡i Av‡Q| GLv‡b 80 Av‡Q me©vwaK 8 evi| myZivs DcvË¸‡jvi cÖPziK n‡jv 80|

wb‡Y©q cÖPziK 80|

D`vniY 9| wb‡Pi DcvËmg~‡ni cÖPziK wbY©q Ki :

4, 6, 9, 20, 10, 8, 18, 19, 21, 24, 23, 30|

mgvavb : DcvËmg~n‡K gv‡bi EaŸ©µ‡g mvRv‡bv n‡jv :
4, 6, 8, 9, 10, 18, 19, 20, 21, 23, 24, 30|

GLv‡b j¶Yxq †h, †Kv‡bv msL¨v GKvwaKevi e¨eüZ nqwb| ZvB DcvË¸‡jvi cÖPziK †bB|

Abykxjbx 11

1| wb‡Pi †KvbwU Øviv †kÖwYe¨vwß †evSvq ?

(K) DcvË¸‡jvi g‡a¨ cÖ_g I †kl Dcv‡Ëi e¨eavb

(L) DcvË¸‡jvi g‡a¨ †kl I cÖ_g Dcv‡Ëi mgwó

(M) cÖ‡Z¨K †kÖwYi e„nËg I ÿz̀ ªZg Dcv‡Ëi mgwó

(N) cÖwZwU †kÖwYi AšÍf©y³ ÿz̀ ªZg I e„nËg msL¨vi e¨eavb|

2| GKwU †kªwY‡Z hZ¸‡jv DcvË AšÍf©y³ nq Zvi wb‡`©kK wb‡Pi †KvbwU ?

(K) †kªwYi MYmsL¨v (L) †kªwYi ga¨we› ỳ

(M) †kªwYmxgv (N) µg‡hvwRZ MYmsL¨v

3| 8, 12, 16, 17, 20 msL¨v¸‡jvi Mo KZ ?

(K) 10⋅5 (L) 12⋅5

(M) 13⋅6 (N) 14⋅6
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4| 10, 12, 14, 18, 19, 25 msL¨v¸‡jvi ga¨K KZ ?

(K) 11⋅5 (L) 14⋅6

(M) 16 (N) 18⋅6

5| 6, 12, 7, 12, 11, 12, 11, 7, 11, Gi cÖPziK †KvbwU ?

(K) 11 I 7 (L) 11 I 12

(M) 7 I 12 (N) 6 I 7

wb‡P †Zvgv‡`i †kªwYi 40 Rb wk¶v_©xi MwY‡Z cÖvß b¤^‡ii MYmsL¨v wb‡ekb mviwY †`Iqv n‡jv :

†kªwYe¨vwß 41 − 55 56 − 70 71 − 85 86 − 100
MYmsL¨v 6 10 20 4

GB mviwYi Av‡jv‡K (6-8) b¤^i ch©šÍ cÖ‡kœi DËi `vI :

6| DcvË¸‡jvi †kªwYe¨vwß †KvbwU ?

(K) 5 (L) 10

(M) 12 (N) 15

7| wØZxq †kªwYi †kªwYga¨gvb †KvbwU ?

(K) 48 (L) 63

(M) 78 (N) 93

8| cÖ̀ Ë mviwY‡Z cÖPziK †kÖwYi wb¤œmxgv †KvbwU ?

(K) 41 (L) 56

(M) 71 (N) 86

9| 25 Rb wk¶v_©xi evwl©K cix¶vq cÖvß b¤^i wb‡P †`Iqv n‡jv :

72, 85, 78, 84, 78, 75, 69, 67, 88, 80, 74, 77, 79, 69, 74, 73, 83, 65, 75, 69, 63,

75, 86, 66, 71|

(K) cÖvß b¤^‡ii mivmwi Mo wbY©q Ki|

(L) †kªwYe¨vwß 5 wb‡q MYmsL¨v wb‡ekb mviwY ˆZwi Ki Ges mviwY †_‡K Mo wbY©q Ki|

(M) mivmwifv‡e cÖvß M‡oi mv‡_ cv_©K¨ †`LvI
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10| wb‡Pi GKwU mviwY †`Iqv n‡jv| Gi Mo gvb wbY©q Ki| DcvË¸‡jvi AvqZ‡jL AuvK :

cÖvß b¤^i 6−10 11−15 16−20 21−25 26−30 31−35 36−40 41−45
MYmsL¨v 5 17 30 38 35 10 7 3

11| wb‡Pi mviwY †_‡K Mo wbY©q Ki :

ˆ`wbK Avq (UvKvq) 2210 2215 2220 2225 2230 2235 2240 2245 2250

MYmsL¨v 2 3 5 7 6 5 5 4 3

12| wb‡P 40 Rb M„wnYxi mvßvwnK mÂq (UvKvq) wb‡P †`Iqv n‡jv :

155, 173, 166, 143, 168, 160, 156, 146, 162, 158, 159, 148, 150, 147, 132, 136,

156, 140, 155, 145, 135, 151, 141, 149, 169, 140, 125, 122, 140, 137, 175, 145,

150, 164, 142, 156, 152, 146, 148, 157 I 167|

mvßvwnK Rgv‡bvi Mo, ga¨K I cÖPziK wbY©q Ki|

13| wb‡Pi DcvËmg~‡ni Mo Ges Dcv‡Ëi AvqZ‡jL AuvK :

eqm (eQi) 5 − 6 7 − 8 9 − 10 11 − 12 13 − 14 15 − 16 17 − 18

MYmsL¨v 25 27 28 31 29 28 22

14| GKwU KviLvbvi 100 kªwg‡Ki gvwmK gRywii MYmsL¨v wb‡ekb mviwY †`Iqv n‡jv| kªwgK‡`i gvwmK

gRywii Mo KZ ? DcvË¸‡jvi AvqZ‡jL AuvK|

ˆ`wbK gRywi
(kZ UvKvq)

51−55 56−60 61−65 66−70 71−75 76−80 81−85 86−90

MYmsL¨v 6 20 30 15 11 8 6 4

15| 8g †kªwYi 30 Rb wk¶v_©xi Bs‡iwR wel‡q cÖvß b¤^i n‡jv :

45, 42, 60, 61, 58, 53, 48, 52, 51, 49, 73, 52, 57, 71, 64, 49, 56, 48, 67,

63, 70, 59, 54, 46, 43, 56, 59, 43, 68, 52|

(K) †kªwYe¨eavb 5 a‡i †kªwYmsL¨v KZ ?

(L) †kªwYe¨eavb 5 a‡i MYmsL¨v wb‡ekY mviwY ˆZwi Ki|

(M) mviwY †_‡K Mo wbY©q Ki|
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16| 50 Rb wk¶v_©xi ˆ`wbK mÂq wb‡P †`Iqv n‡jv :

mÂq (UvKvq) 41−50 51−60 61−70 71−80 81−90 91−100
MYmsL¨v 6 8 13 10 8 5

(K) µg‡hvwRZ MYmsL¨vi mviwY ˆZwi Ki|

(L) mviwY †_‡K Mo wbY©q Ki|

17| wb‡Pi mviwY‡Z 200 Rb wk¶v_©xi cQ‡›`i dj †`Lv‡bv n‡jv| cÖ`Ë Dcv‡Ëi cvBwPÎ AuvK|

dj Avg KuvVvj wjPz Rvgiæj

mviwY 70 30 80 20

18| 720 Rb wk¶v_©xi cQ‡›`i welq cvBwP‡Î Dc ’̄vcb Kiv n‡jv| msL¨vq cÖKvk Ki|

e¨vsjv - 90°

Bs‡iwR - 30°

MwYZ - 50°

weÁvb - 60°

ag© - 80°

m½xZ - 50°

360°

evsjv

Bs‡iwR

MwYZ

weÁvb

ag©

m½xZ
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DËigvjv

Abykxjbx 2.1

1| 400 UvKv 2| 2650 UvKv 3| jvf ev ¶wZ wKQyB n‡e bv

4| 1050 UvKv 5| 180 UvKv 6| 9% 7| 12 %

8| 7500 UvKv 9| 14000 UvKv 10| 1230 UvKv 11| 960 UvKv

12| 1600 UvKv 13| Avmj 1200 UvKv, gybvdv 10.5% 14| 9.2%

15| 11% 16| 12 eQi 17| 5 eQi 18| 30,000 UvKv

Abykxjbx 2.2

1| M 2| N 3| K 4| (1) M, (2) K, (3) N 5| 10648 UvKv 6| 155 UvKv

7| 6250 UvKv 8| 11772.25 UvKv, 1772.25 UvKv 9| 67,24,000 Rb 10| 1672 UvKv

11| 800 UvKv, 5800 UvKv, M. 5832 UvKv, 832 UvKv

12| K. 10%, L. 4500 UvKv, M. 3630 UvKv

Abykxjbx 3

1| 152555 Rb 2| 17.50 UvKv| 3| 8000 evi 4| 625 wgUvi| 5| 277.5 †g.Ub 6| 410.96

†g.Ub (cÖvq) 7| 200 w`b 8| 0.07 wjUvi (cÖvq) 9| 208 eM©wgUvi 10| 636 eM©wgUvi

11| 402.34 wgUvi (cÖvq) 12| 60 wgUvi 13| 186 eM©wgUvi 14| 520.8 eM©wgUvi | 15| 4864

eM©wgUvi 16| 24 wgUvi 17| 3 wgUvi 18| 2408.64 MÖvg 19| 673.547 Nb †m. wg. 20| 44000

wjUvi, 44000 wK‡jvMÖvg 21| 750 UvKv 22| 37.5 wgUvi 23| 7656 UvKv 24| 569.50 UvKv

25| 52wU, 1430 UvKv| 26| 450 Nb †m. wg. | 27| 5 NÈv 20 wgwbU 28| 97.92 †m. wg. (cÖvq)
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Abykxjbx 4.1

1| (K) 22 497025 baba ++ (L) 93636 2 ++ xx (M) 22 42849 qpqp +−

(N) 2222 2 ybabxyxa +− (O) 2246 2 yxyxx ++ (P) 22 144264121 baba +−

(Q) 423324 256036 yxyxyx +− (R) 22 2 yxyx ++ (S) 222222 2 cbaabcxyzzyx ++

(T) 84432264 2 ybyxbaxa +− (U) 11664 (V) 367236 (W) 356409

(X) cabcabcba 222222 +−−++ (Y) 4442222 +++++ axbabxbxa

(Z) yzxxyzzxyxzzyyx 222222222 222 −−+++

(_) prqrpqrqp 3020122549 222 −−+++

(`) 222222444 222 xzzyyxzyx −+−++

(a) 222222444 7080112256449 accbbacba −−+++

2| (K) 24x (L) 29a (M) 436x (N) 29x (O) 16

3| (K) 492 −x (L) 16925 2 −x (M) 2222 zyyx −

(N) 222 bxa − (O) 1272 ++ aa (P) 12722 ++ axxa

(Q) 2212436 2 −+ xx (R) 88 ba − (S) bcyzzcybxa 2222222 +−−

(T) 50459 2 +− aa (U) abcba 209425 222 −−+

(V) 152882222 +++++ abxybyaxybxa

4| 576 5| 11 6| 194 7| 168100 11| 9036, 12| 40178,

13| (K) 22 5223 )()( qpqp −−+ (L) 22 78 )()( abab +−−

(M) 22 525 )()( yxx −− (N) 22 135 )()( −x
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1| (K) 3223 92727 yxyyxx +++ (L) 32246 33 yyxyxx +++

(M) 3223 860150125 qpqqpp +++ (N) 3624222436 33 dcdbcadcbaba +++

(O) 343882756216 23 −+− ppp (P) 33222233 33 ybyaxbbyxaxa −+−

(Q) 642246 2754368 rrprpp −+− (R) 8126 369 +++ xxx

(S) mnpnppnmpmnpmnmpnm 1802251351505460 222222333 36125278 −+−++−+++

(T) 222424224244224666 6333333 zyxzyzxzyzxyxyxzyx −−++++−+−

(U) 664422224466 33 dcdcbadcbaba −+− (V) 392725436 33 cbcbacbaba −+−

(W) 963369 8126 yyxyxx −+− (X) 3223 1728475243561331 babbaa −+−

Abykxjbx 4.2

(Y) 963369 33 yyxyxx +++

2| (K) 3216x (L) 31000q (M) 364y (N) 216 (O) 38x

3| 152 5| 793 6| 170 7| 27 9| 0 10| 722 11| 1

14| 140 15| (K) 66 ba + (L) 3333 ybxa − (M) 18 63 −ba (N) 36 ax +

(O) 33 64343 ba + (P) 164 6 −a (Q) 66 ax − (R) 66 72915625 ba −

16| (K) ))(( 422 2 +−+ aaa (L) ))(( 4914472 2 +−+ xxx

(M) ))(( 22 96432 bababaa +−+ (N) ))(( 12412 2 +−+ xxx

(O) ))(( 22 25201654 bababa ++− (P) ))(( 42222 16368149 cbabcabca ++−

(Q) ))(( 223 1612943 cacacab +−+ (R) ))(( 22 964327 yxyxyx ++−

Abykxjbx 4.3

1| ))(( xxx 51513 −+ 2| ))(( yxyx −+ 22 3| ))(( 443 −+ yya

4| ))(( pbapba −−+− 5| ))(( 3434 −−++ ayay 6| ))(( 2242 pppa +−+

7| ))(( 22 4222 bababa +−+ 8| )1)(1( −−+− yxyx 9| ))(( 121 +−− baa

10| ))(( 1212 22 +−++ xxxx 11| 26)( −x
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12| ))()()(( 2222 yxyxyxyxyxyx +++−−+

13| ))(( 222 2 zyzxzxyyxzyx ++−−++−

14| ))(( 22 2428 yxyxyx ++− 15| ))(( 104 ++ xx 16| ))(( 815 −+ xx

17| ))(( 2526 −− xx 18| ))(( baba 43 ++ 19| ))(( qpqp 810 −+

20| ))(( yxyx 58 +− 21| ))(( 58 22 −−+− xxxx 22| ))(( 224 2222 −+++ baba

23| ))()()(( 9522 ++−+ aaaa 24| ))(( baxbax 32 ++++ 25| ))(( 5332 −+ xx

26| ))(( 21 −−++ axax 27| ))(( 134 −+ xx 28| ))(( 623 −+ xx

29| ))(( 527 +− xx 30| ))(( yxyx −− 22 31| ))(( 22 41072 yxyxxy +−−

32| ))(( qpqp 2532 −+ 33| ))(( 1222 ++−+ yxyx 34| ))(( 1++ axax

35| ))(( yxyx 3543 +− 36| ))(( 222 bababa +−−

Abykxjbx 4.4

1| (K) 2| (K) 3| (K) 4| (M) 5| (K) 6| (M) 7| (K) 8| (K) 9| (M)

10 (1)| (M) 10(2)| (N) 10(3)| (M) 11(1)| (K) 11(2)| (L) 11(3)| (N)

12| 2218 ca 13| 23225 bayx 14| 33223 azyx 15| 6 16| )( 3−x 17| )( yx +2

18| )( 22 babaab ++ 19| )( 2+aa 20| 347 cba 21| 33230 cba 22| 24460 zyx

23| 332372 dcba 24| ))(( 212 +− xx 25| )()( 82 32 −+ xx 26| ))()(( 21312 ++− xxx

27| )()()( 2232 babababa +−+− 28| (K) 5 (L) 52 (M) 27

Abykxjbx 5.1

1| (K) 3

2

9

4

x

yz
(L)

y

x36
(M)

)( yxxy

yx

+
+ 22

(N) 22 baba

ba

++
+

(O)
5
1

+
−

x

x

(P)
5
3

−
−

x

x
(Q) 2

22

)( yx

yxyx

+
++

(R)
cba

cba

−+
−−

2| (K)
xyz

yz

xyz

xy

xyz

zx 222

,, (L)
xyz

xzy

xyz

zyx

xyz

yxz )(
,

)(
,

)( −−−
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(M)
)(

)(
,

)(

)(
,

)(

)(
222222

2

yxx

yxz

yxx

yxxy

yxx

yxx

−
−

−
−

−
+

(N) ))) ()(

))()((
,

()(

)(
,

()(

))((
332

22

332

3

332

33

yxyx

yxyxyxzy

yxyx

yx

yxyx

yxyx

+−
+−−−

+−
−

+−
++

(O)
))((

)(
,

))((

))(((
,

))((

)(
3333

33

3333

33

3333

33

baba

bac

baba

babab

baba

baa

−+
+

−+
+−

−+
−

(P)
))()()((

))((
,

))()()((

))((
,

))()()((

))((

5432

32

5432

52

5432

54

−−−−

−−

−−−−

−−

−−−−

−−

xxxx

xx

xxxx

xx

xxxx

xx

(Q) 222

2

222

2

222

2

cba

acb

cba

cba

cba

bac )(
,

)(
,

)( −−−

(R)
))()((

)()((
,

))()((
))()((

,
))()((
))()((

xzzyyx

zyyxxz

xzzyyx

xzyxzy

xzzyyx

xzzyyx

+++
++−

+++
++−

+++
++−

3| (K)
ab

baba 22 2 −+
(L)

abc

cba 222 ++
(M)

xyz

xzzyyxxyz 2223 −−−

(N) 22

222

yx

yx

−
+ )(

(O)
))()()(( 4321

26183 2

−−−−
+−

xxxx

xx
(P)

))(( 3333

42243

baba

bbaa

−+
−+

(Q)
16

8
4

2

−x

x
(R)

1

5
8

246

−
+++

x

xxx

4| (K)
9

3
2

2

−
−+

x

aaax
(L)

)( 22

22

yxxy

yx

−
+

(M)
1

2
24 ++ xx

(N) 22 16

8

ba

ab

−
(O)

22

2
yx

y

+

5| (K) 0 (L)
))()((

222

xzyxzy

zxyzxyzyx

+++
−−−++

(M) 0 (N) 0

(O)
))(( 2222

2

4

6

yxyx

xy

−−
(P)

64

12
6

4

−x

x
(Q)

1
8
8

4

−x

x
(R)

))()((

)(

xzzyyx

zxyzxyy

−−−
+−−22

(S)
abcba

ba

2
23
222 −−+

−
(T)

))()()(( bacacbcbacba

cbacabcab

−+−+−+++
−−−++ 222222
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Abykxjbx 5.2

6| (K) 422

42215

zyx

cba
(L) 4

3322

45

32

x

zyba
(M) 1 (N)

)()(

)(

541

1
22

3

+−+
−

xxx

xx
(O)

222

22

)( yxyx

yx

+−
+

(P)
bx

xb ))(( −− 11
(Q)

)3()3(
)4()2(

2

2

+−
+−

xx

xx
(R) )( baa − (S) )( yx −

7| (K) 2

3

8

45

ay

zx
(L)

a

bc

64
27

(M) 222

2229

zyx

cba
(N)

yx

x

+
(O) 3

2

)(

)(

ba

ba

−
+

(P) 2)( yx −

(Q) 2)( ba + (R)
)4)(2(
)3)(1(

++
−−

xx

xx
(S)

)6(
)7(

+
−

x

x

8| (K) (L) 2

1

x
− (M)

))(( cbaba

ca

+++
− 2

(N)
)1)(1( 22 aaa

a

++−

(O) 22

24

yx

x

−

22 yx
22 yx

−

(P) 1 (Q) 1 (R)
ab2
1

(S)
yx

ba

−
−

(T)
a
b

9| (K)
3

1
−x

(L)
xy

yx

2
3 22 +

(M) 1 (N) )( 22 ba +

DËigvjv 6.1
(K) 1| ),( 13 2| ),( 12 3| ),( 22 4| ),( 11 5| ),( 32 6| ),( abba −+

7| ⎟
⎠
⎞

⎜
⎝
⎛

++ ba

ab

ba

ab
, 8| ⎟

⎠
⎞

⎜
⎝
⎛

+
−

+ ba

ab

ba

ab
, 9| ),( 11 10| )3,2( 11| ),( 12 12| ),( 32

(L) 13| ),( 15 14| ),( 12 15| ),( 13 16| ),( 23 17| ),( 32 18| ),( 32

19| ),( 24 20| ⎟
⎠

⎞
⎜⎜
⎝

⎛

+
−

+
+

ba

bca

ba

cab
2 22 2

2 2

, 21| ),( 34 22| )2,6( 23| ),( 12

24| ),( 32 25| ),( 26 26| ),( ba −
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Abykxjbx 6.2

1| 4060, 2| 40120, 3| 1311, 4| wcZvi 65 eQi I cy‡Îi eqm 25 eQi

5| fMœvskwU
4
3

6| cÖK…Z fMœvskwU
11
3

7| 37 8| cÖ ’̄ 25 wgUvi Ges ˆ`N©¨ 50 wgUvi

9| LvZvi g~j¨ 16 UvKv I †cwÝ‡ji g~j¨ 6 UvKv 10| 4000 UvKv I 1000 UvKv|
11| (K) ),( 24 (L) ),( 23 (M) ),( 35 (N) ),( 25 − (O) ),( 55 −− (P) )1,2(

Abykxjbx 7
1| (K) },,,,{ 1311975 (L) },{ 32

(M) },,,,,,,,,,{ 3330272421181512963 (N) 3210123 ,,,,,, −−−
2| (K) xx :{ ¯^vfvweK msL¨v Ges }92 << x

(L) 4,:{ xx -Gi ¸wYZK Ges }20<x

(M) xx :{ †gŠwjK msL¨v Ges }195 << x

3| (K) 4,},{},{},,{ nmnm wU
(L) wU;},{},{},{},,{},,{},,{},,,{ 815105151015510515105

4| (K) },,,{ a321 (L) }{a (M) }{2 (N) },,{ ba2 (O) },{ a2
7| },,,,,{ 35217531 8| },{ 7525

Abykxjbx 11

1| (N) 2| (K) 3| (N) 4| (M) 5| (L) 6| (K)

7| (L) 8| (M) 9| (K) 75 (L) 75.02 (M) 0.02 11| 2230.33 UvKv

12| Mo 150.43 UvKv, ga¨K 150 UvKv, cÖPziK 140 I 156 UvKv 13| Mo 11.44 eQi

14| Mo 66.65 UvKv 15| (K)7 (M) 48.4 16| (N) 69.7|




