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cÖ_g Aa¨vq 

 

 

msL¨v I Zvi Dc¯’vcb 

(Numbers and Their Representation) 
 

msL¨vi BwZnvm gvbe mf¨Zvi BwZnv‡mi g‡ZvB cÖvPxb| Rxe‡bi cÖwZwU †ÿ‡Î msL¨vi f‚wgKv Acwimxg| msL¨vi 

e¨envi Qvov Avgiv GK gyn~Z© Pj‡Z cvwibv| wewfbœ iKg msL¨v I Zv‡`i g‡a¨Kvi m¤úK© wel‡q mK‡ji aviYv _vKv 

DwPr| G Aa¨v‡q ClassWiz e¨envi K‡i wb‡¤œvv³ welq¸‡jv Av‡jvPbv Kiv n‡e-  

 `kwgK msL¨vi Dc ’̄vcb 

 fMœvs‡ki Dc¯’vcb  

 kZvsk 

 Ave„Ë `kwgK msL¨v 

 m~PKxq msL¨v 

 msL¨vi Drcv`K wbY©q 

 ‡hŠwMK Ges †gŠwjK msL¨v wbY©q 

 j. mv. ¸. Ges M. mv. ¸. wbY©q 

 msL¨v‡K ‰eÁvwbK iƒ‡c Dc¯’vcb  

 g~j wbY©q 

 g~j` I Ag~j` msL¨v wbY©q 

 wewfbœ wfwË hy³ msL¨vi (Decimal, Binary, Hexadecimal, Octal) MYbv| 

 RwUj msL¨vi MYbv 

 wewfbœ iKg ‰eÁvwbK aªæe‡Ki gvb wbY©q I  

 cwigv‡ci GKK mg~‡ni iƒcvšÍi  

GB Aa¨v‡q Calculate mode e¨envi Kiv n‡e, hv w1 †P‡c Kiv hvq| BbcyU I AvDUcy‡Ui Rb¨ 

K¨vjKz‡jUiwU‡K Math mode I Norm 2 ‡Z ivL‡Z n‡e| GRb¨ SET UP (qw) e¨envi Ki‡Z nq| 

 

1.1 `kwgK msL¨vi Dc ’̄vcb  

K¨vjKz‡jU‡i GKwU `kwgK msL¨v cÖ‡ek Kwi‡q = Pvc‡j K¨vjKz‡jUi mvaviYZ GwU‡K fMœvsk AvKv‡i cÖ`k©b 

K‡i| hv wb‡Pi w¯Œ‡b †`Lv‡bv n‡jv- 
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cÖvß djvdj‡K `kwgK msL¨vq †bIqvi cÖ‡qvRb ci‡j n evUb Pvc‡Z n‡e| hv msL¨vwU‡K fMœvsk (standard) 

‡_‡K `kwgK msL¨vq (Decimal) cÖKvk Ki‡e| cybivq n Kx Pvc‡j msL¨vwU fMœvsk AvKv‡i cÖ`wk©Z n‡e| wb‡P 

`yBwU w¯Œ‡b n evUb Pvcvi gva¨‡g Dc‡ii ivwkwUi fMœvsk I `kwgK msL¨vq Dc¯’vcb †`Lv‡bv n‡jv- 

   

0.3 Ges 0.30000 GKB msL¨v Ges ỳwU msL¨vB GKB fMœvsk, `k fv‡Mi wZb fvM Øviv Dc ’̄vwcZ n‡q‡Q| GB 

GKB msL¨v‡K AviI wewfbœ Dcv‡q Dc¯’vcb Kiv hvq| hv wb‡P †`Lv‡bv n‡jv- 

     

`kwgK msL¨vq djvdj mivmwi cvIqvi Rb¨ cÖ_‡g q I c‡i = evUb Pvc‡j msL¨vwU `kwgK AvKv‡i mivmwi 

cÖ`wk©Z n‡e (jÿYxq†h = Kx Gi Dci Avmbœ gv‡bi Rb¨ ≈ wPý Av‡Q|)  

 

1.2 fMœvs‡ki Dc ’̄vcb 

a Kx e¨envi K‡i fMœvsk‡K K¨vjKz‡jU‡i cÖ‡ek Kiv‡bv hvq Ges = evUb Pvc‡j fMœvsk AvKv‡iB Zv cÖ`wk©Z nq| 

‡Kv‡bv fMœvsk mij AvKv‡i (
2

3
) _vK‡j= evUb Pvc‡j Abyiƒcfv‡eB Zv cÖ`wk©Z n‡e| wKš‘ hw` fMœvskwU‡K AviI 

mij AvKv‡i Dc¯’vcb Kiv m¤¢e nq Zvn‡j K¨vjKz‡jUi ̄ ^qswµqfv‡e mij AvKv‡iB fMœvskwU‡K Dc ’̄vcb Ki‡e| †hgb 

9

12
 †K mij AvKv‡i 

3

4
 wn‡m‡e cÖ`k©b Ki‡e| wb‡Pi w¯Œ‡b GwU †`Lv‡bv n‡jv- 

   

Av‡iv A‡bK iKg fMœvsk Av‡Q hv‡`i‡K mij AvKv‡i Dc¯’vcb Ki‡j djvdj nq 
3

4
 wb‡P GiKg cuvPwU D`vniY 

†`Iqv n‡jv- 

     

   

hLb `kwgK msL¨v 1 Gi †P‡q eo nq, ZLb D³ fMœvs‡k je n‡ii †P‡q eo n‡e| G‡K AcÖK…Z fMœvsk e‡j| 

Avevi fMœvs‡ki ni hw` j‡ei †P‡q eo nq ZLb Zv‡K cÖK…Z fMœvsk e‡j| wb‡Pi cÖ_g w¯Œ‡b GKwU cÖK…Z fMœvsk 
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†`Lv‡bv n‡q‡Q| AcÖK…Z fMœvsk‡K `yBwU wfbœ Dcv‡q Av`k©iƒ‡c †`Lv‡bv hvq| 1.5 †K `yBwU c×wZ‡ZB wb‡Pi w¯Œ‡b 

†`Lv‡bv n‡jv- 

     

cÖ‡Z¨KwU c×wZB 1.5 †K fMœvsk AvKv‡i †`Lv‡bvi Rb¨ mwVK| cÖ_gwU AcÖK…Z fMœvsk, hvi je n‡ii †P‡q eo| 

wØZxqwU n‡”Q wgkÖ fMœvsk| qn Pvcvi gva¨‡g (𝑎
𝑏

𝑐
⟷

𝑑

𝑐
) wb‡`©kbv e¨envi K‡i GK c×wZ †_‡K Ab¨ 

c×wZ‡Z iƒcvšÍi m¤¢e|  

K¨vjKz‡jU‡i ¯̂qswµqfv‡e fMœvsk Dc ’̄vcb Kivi Rb¨ qw †P‡c R Kx e¨envi K‡i wØZxq w¯Œ‡b ‡h‡Z 

n‡e| Gici Fraction Result Gi Rb¨ 1 Pvc‡Z n‡e| wewfbœ iKg fMœvs‡ki Rb¨ 1 †P‡c 1: 𝑎𝑏/𝑐 Ges 

2 †P‡c 2 ∶ 𝑑/𝑐 wbe©vPb Ki‡Z n‡e, hv wb‡P †`Lv‡bv n‡jv- 

   

K¨vjKz‡jUi me mgq `kwgK msL¨v‡K fMœvs‡k cÖKvk K‡i bv| hw` msL¨vwUi me‡P‡q mij fMœv‡ki ni Pvi As‡Ki 

‡ewk nq Zvn‡j GwU ¯^qswµqfv‡e `kwgK msL¨v cÖ`k©b Ki‡e| D`vniY wn‡‡m‡e aiv hvK, GKwU `kwgK msL¨v 

. 123457, hv‡K fMœvsk AvKv‡i cÖKvk Ki‡j ni A‡bK eo n‡e| 

0.123457 =
123457

1000000
 

K¨vjKz‡jU‡i GB `kwgK msL¨v‡K cÖ‡ek Kiv‡bvi ci n evUb Pvc‡jI GwU fMœvs‡k cwiYZ n‡e bv|  

 

1.3 kZvsk 

kZvsk GKwU we‡kl ai‡bi fMœvsk hvi ni 100. myZivs 
41

100
 †K mswÿß AvKv‡i ‡jLvi c×wZ n‡”Q 41%, hv 

. 41 Gi mg‡Zv zj¨| qM Pvcvi gva¨‡g kZvsk (%) wPý cÖ‡ek Kiv‡bv hvq| wb‡Pi w¯Œ‡bi w`‡K fv‡jv K‡i 

jÿ¨ Ki‡j †`Lv hv‡e †h, 41% Gi Av`k© Dc¯’vcb c×wZ n‡jv fMœvsk AvKv‡i Dc¯’vcb| wKš‘ n evUb Pvcvi 

gva¨‡g msL¨vwU‡K `kwgK AvKv‡iI †`Lv hvq| 

   

‡Kv‡bv ‡Kv‡bv msL¨vi kZvsk Zvi mg‡Zvzj¨ fMœvsk AvKv‡i Dc¯’vwcZ n‡j msL¨vwUi ni 100 Qvov Ab¨ msL¨v n‡q 

_v‡K, hv wb‡Pi w¯Œ‡b †`Lv‡bv n‡jv| K¨vjKz‡jUi mivmwi ‡Kv‡bv msL¨v‡K kZvsk AvKv‡i cÖKvk K‡i bv| 
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wb‡Pi w¯Œ‡bi w`‡K jÿ¨ Ki‡j Abyaveb Kiv hvq †h, Kxfv‡e kZvsk I `kwgK msL¨v m¤úK©hy³- 

   

kZvsk wPýhy³ msL¨vwU Zvi mg‡Zvzj¨ `kwgK msL¨vi †P‡q memgq 100 ¸Y eo (‡Kbbv kZvsk n‡jv Ggb GKwU 

fMœvsk hvi ni 100)| myZivs ‡Kv‡bv msL¨v‡K kZvsk AvKv‡i cÖKvk Kivi Rb¨ cÖ_‡g G‡K `kwgK msL¨vq cÖKvk 

K‡i Zvici 100 Øviv ¸Y Ki‡Z n‡e| 

   

Dc‡ii D`vni‡Y †`Lv hv‡”Q †h, 28 msL¨vwU 50 Gi 56 kZvsk| 

Av‡iKwU D`vniY aiv hvK, Rvgvb mv‡ne e¨vs‡K 7000 UvKv Rgv ivL‡jb| e¨vs†Ki gybvdvi nvi 6% | Zvn‡j 

10 eQi †k‡l wZwb gybvdv Avm‡j KZ UvKv cv‡eb Zv †ei Kivi Rb¨ cÖ_‡g 1 eQ‡ii gybvdv wb‡Pi cÖ_g w¯Œ‡bi 

g‡Zv †ei K‡i wb‡Z n‡e| wb‡Pi cÖ_g w¯Œb †_‡K †`Lv hv‡”Q †h 1 eQ‡ii gybvdv 420 UvKv| 

     

Dc‡ii wØZxq w¯Œb n‡Z †`Lv hv‡”Q †h 10 eQ‡ii gybvdv 4200 UvKv| Gi mv‡_ g~jab 7000 UvKv †hvM Ki‡jB 

10 eQi †k‡l gybvdv Avm‡ji cwigvY cvIqv hv‡e hv Z…Zxq w¯Œ‡b †`Lv‡bv n‡q‡Q| myZivs 10 eQi †k‡l gybvdv 

Avm‡ji cwigvY 11200 UvKv|  

 

1.4 Ave„Ë `kwgK msL¨v 

A‡bK mgq †`Lv hvq †h, wKQz wKQz fMœvsk‡K `kwgK msL¨v wn‡m‡e Dc ’̄vcb Ki‡Z K¨vjKz‡jU‡ii m¤ú~Y© wWm‡cøi 

cÖ‡qvRb c‡i| hw` M I msL¨vwU G‡ZI †kl nq bv| Gi KviY n‡jv Gme msL¨vi †ekxi fvMB Ave„Ë `kwgK msL¨v 

hv‡`i `kwg‡Ki Wvbw`‡K GKwU A¼ µgvš̂‡q evi evi ev GKvwaK A¼ ch©vqµ‡g evievi Av‡m Ges †cŠbtcywbKZv 

Amxg| wb‡Pi `yBwU D`vniY †`Iqv n‡jv- 
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msL¨v Dc ’̄vc‡bi Rb¨ K¨vjKz‡jU‡i wbw`©ó msL¨K ¯’vb _vKvq Amxg `kwgK msL¨v‡K m¤ú~Y©iƒ‡c Dc ’̄vcb Ki‡Z 

cv‡i bv| Dc‡ii D`vniY ̀ yBwU †_‡K Lye mn‡RB †evSv hvq Kxfv‡e A¼¸‡jvi cybive„wË n‡”Q| Ave„Ë ev †cŠbtcywbK 

`kwgK fMœvs‡k †h Ask evi evi A_©vr cybt cybt Avwef‚©Z nq, G‡K Ave„Ë Ask e‡j| Ave„Ë `kwgK fMœvs‡k GKwU 

A¼ Ave„Ë n‡j, †mB A‡¼i Dci †cŠbtcywbK we›`y Ges GKvwaK A¼ Ave„Ë n‡j †KejgvÎ cÖ_g I †kl A‡¼i Dci 

†cŠbtcywbK we›`y †`Iqv nq| G‡ÿ‡Î Dc‡ii `yBwU msL¨v‡K wb‡¤œvv³fv‡e †`Lv‡bv hvq- 

2

3
= 0. 6̇ Ges 

26

111
= 0. 2̇34̇ 

ClassWiz K¨vjKz‡jU‡i †cŠbtcywbK wPý †`Lvq bv| wKQz †ÿ‡Î Dc‡ii D`vniY `yBwUi g‡Zv GZ mn‡R †evSv 

hvq bv †h msL¨vwU Ave„Ë `kwgK msL¨v| GLv‡b Ggb msL¨vi D`vniY †`Iqv n‡jv- 

 

GB `yBwU D`vni‡Yi cÖ_gwU ‡h Ave„Ë Zv mn‡RB ‡evSv hvq| wKš‘ wØZxqwU ‡evSv hvq bv| †Kbbv wWm‡cø‡Z wKQz 

msL¨K A¼ (1538) Gi cybive„wË `„k¨gvb hv †_‡K †evSv hvq †h msL¨vwUi `kwgK Dc ’̄vcb n‡jv- 

2

13
= 0.153846153846153846153846…………………… 

         = 0. 1̇53846̇ 

wØZxq †ÿ‡Î ‡Kv‡bv A‡¼iB cybive„wË `„k¨gvb bq| wKš‘ A¼¸‡jvi web¨vm †`Lvi Rb¨ GKB ni 17 wewkó Av‡iv 

wKQz msL¨vi we‡kølY Ki‡Z n‡e, hv wb‡Pi w¯Œ‡b †`Lv‡bv n‡jv- 

     

fv‡jvfv‡e 
2

17
,

1

17
 I 

4

17
 D`vniY wZbwUi w`‡K jÿ¨ Ki‡j cybive„wËg~jK A¼¸‡jvi web¨vm m¤ú‡K© aviYv cvIqv 

hv‡e hv K¨vjKz‡jU‡ii w¯Œ‡bi Zzjbvq A‡bK A‡bK eo| 

2

17
= 0.117647058823529411764705882352941176…………………. 

       = 0. 1̇176470588235294̇ 

K¨vjKz‡jU‡ii w¯Œ‡b Dc¯’vc‡bi Rb¨ ‡Kv‡bv ‡Kv‡bv Ave„Ë `kwgK msL¨vi Avmbœ gvb †`Lv‡bv nq| GB Kvi‡Y 

cÖ`wk©Z A¼¸‡jvi w`‡K jÿ¨ ivL‡Z nq| GLv‡b `yBwU D`vniY †`Iqv n‡jv hv‡`i Avmbœ gvb K¨vjKz‡jU‡i cÖ`wk©Z 

n‡q‡Q- 
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G‡ÿ‡Î mwVK msL¨vwU n‡jv - 

2

3
= 0.6666666666666666666……………… 

       = 0. 6̇ 

Ges     
63

99
= 0.636363636363636366363…………….  

        = 0. 6̇3̇ 

Ave„Ë `kwgK †_‡K fMœvs‡k iƒcvšÍ‡ii mgq Avmbœ gv‡bi w`‡K `„wó ivLv cÖ‡qvRb| GB K¨vjKz‡jU‡i `kwg‡Ki c‡i 

`k Ni cÖ`k©b K‡i| D`vniY¯^iƒc, .666666666666 msL¨vwU (12 `kwgK ¯’vb ch©šÍ) cÖ‡ek Kwi‡q = evUb 

Pvcv n‡j K¨vjKz‡jU‡i wb‡Pi `kwgK msL¨vi g‡Zv msL¨vwU‡K we‡ePbv Ki‡e| 

 .66666666666666 =
2

3
  

Avi ZvB msL¨vwUi `k `kwgK ¯’vb ch©šÍ Avmbœ gvb wb‡Pi g‡Zv K‡i cÖ`k©b Ki‡e|  

 

GwU cy‡ivcywi mwVK †Kbbv †h `kwgK msL¨vwU cÖ‡ek Kiv‡bv n‡q‡Q Zv Ave„Ë `kwgK msL¨v bq| (msL¨vwU evi 

`kwgK msL¨v ch©šÍ wbw`©ó|) 

Ave„Ë `kwgK msL¨vi `kwg‡Ki c‡i Av‡iv A¼ cÖ‡ek Kiv‡bv hvq hw`I m¤ú~Y© msL¨vwU K¨vjKz‡jUi cÖ`k©b K‡i bv, 

hv wb‡Pi cÖ_g w¯Œ‡b †`Lv‡bv n‡q‡Q| jÿYxq†h msL¨vwUi evgcv‡k GKwU Zxi wPý Av‡Q hv msL¨vwUi wbišÍiZv 

wb‡`©k K‡i| Gici = evUb Pvcv n‡j K¨vjKz‡jUi Gevi msL¨vwU‡K Ave„Ë `kwgK (. 6̇) wn‡m‡e MY¨ Ki‡e| 

hvi fMœvsk n‡e 
2

3
 | 

   

wb‡Pi wØZxq w¯Œ‡bi Wvbcv‡ki Zxi wPýwU jÿYxq|  

 

1.5 m~PKxq msL¨v 

‡Kv‡bv msL¨v‡K H msL¨v Øviv evi evi ¸Y Kivi gva¨‡g m~PKxq msL¨vi D™¢e nq|| myZivs, 5 × 5 × 5 × 5 †K 

ejv nq 5 Gi PZzN©vZ A_©vr 54
| K¨vjKz‡jU‡i m~PKxq msL¨vi MYbv Kivi Rb¨ ^ evUb i‡q‡Q| GwU e¨envi 

Kivi Rb¨ cÖ_‡g wfwË 5 cÖ‡ek Kwi‡q ^ evUbwU †P‡c Zvici Nv‡Zi gvb  4 gvb cÖ‡ek Kiv‡Z nq| = evUb 

Pvc‡j wb‡Pi g‡Zv K‡i djvdj cvIqv hv‡e|  
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‡Kv‡bv m~PK GKvwaK msL¨v wewkó n‡q _vK‡jI GwU mivmwi K¨vjKz‡jU‡i cÖ‡ek Kiv‡bv hvq| D`vniY¯^iƒc, wb‡Pi 

cÖ_g w¯Œ‡bi w`‡K fv‡jv K‡i jÿ¨ Ki‡j †`Lv hv‡e †h, 11 Gi NvZ 3 + 4. 

   

K¨vjKz‡jU‡i m~PKxq MYbv Kivi Rb¨ $ Kx e¨envi K‡i wfwË ‡_‡K Nv‡Z Ges cybvivq NvZ †_‡K wfwË‡Z wM‡q 

ivwkwU UvBc Ki‡Z n‡e| Dc‡i jÿ¨ Ki‡j †`Lv hv‡e †h, 113+4
 I 113 + 4 ivwk `ywU m¤ú~Y© Avjv`v| cÖ_g 

ivwk‡Z 4 m~P‡Ki mv‡_ †hvM Kiv n‡q‡Q| Avi wØZxq ivwk‡Z 4,113
 Gi mv‡_ †hvM Kiv n‡q‡Q| 

cÖ_g ivwkwUi A_© n‡jv 11 × 11 × 11 × 11 × 11 × 11 × 11 †hLv‡b wØZxq ivwkwUi A_© n‡jv 11 ×

11 × 11 + 4 †h¸‡jv Aek¨B GKwU AciwU †_‡K Avjv`v| 

‡Kv‡bv NvZ wewkó msL¨vi Dci NvZ _vK‡j Zv K¨vjKz‡jU‡i mivmwi †ei Kiv hvq| D`vniY¯^iƒc aiv hvK, 42
 Gi 

wZbZg NvZ n‡jv 42 × 42 × 42
  hv (42)3

 Gfv‡e wjLv hvq | Aek¨B mZK©Zvi m‡½ eÜbx cÖ‡ek Kiv‡Z n‡e 

Ges cieZ©x NvZ cÖ‡ek Kiv‡bvi Rb¨ $ evUb e¨envi Ki‡Z n‡e| GwU wb‡P †`Lv‡bv n‡jv- 

 

cÖvß djvdjwU 46
 Gi gv‡bi mgvb| †Kbbv NvZ¸‡jv †hvM Ki‡j cvIqv hvq 2 + 2 + 2 = 6| AviI jÿYxq 

†h 2 + 2 + 2 = 3 × 2 = 6. AviI †`Lv hvq †h (42)3
 I (43)2

 GKB djvdj †`q †Kbbv 2 × 3 = 3 ×

2 = 6| hw` eª¨v‡KU bv †`qv nq Zvn‡j K¨vjKz‡jUi †k‡li NvZwU‡K Zvi c~‡e©i msL¨vi NvZ wn‡m‡e we‡ePbv 

Ki‡e| ZvB wb‡Pi ivwkwU hv ^ Kx cici `yB evi e¨envi K‡i cvIqv †M‡Q Zvi gvb n‡e 4 Gi 23
 ev 8 Zg 

NvZ Gi gvb|  

   

hw`I me mgq ^ evUb e¨envi K‡i NvZ †ei Kiv hvq, wKš‘ wØNv‡Zi Rb¨ devUb I wÎNv‡Zi Rb¨ 

qd(𝑥3) evUb e¨envi Kiv AwaK myweavRbK| GB wb‡`©kbv¸‡jvI NvZ evUb ^ Gi g‡Zv GKB djvdj 

†`q| (hw`I K¨vjKz‡jUi Zv‡`i GKUz wfbœ fv‡e MYbv K‡i)|  

†ÿÎdj wbY©q Ki‡Zd evUb mivmwi e¨envi Kiv hvq| wb‡Pi w¯Œ‡b 8𝑐𝑚 e¨vmva© wewkó e„‡Ëi †ÿÎdj mivmwi 

†ei Kiv n‡q‡Q| wb‡Pi w¯Œ‡b qK‡P‡c 𝜋 e¨envi Kiv n‡q‡Q| 
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K¨vjKz‡jU‡ii gva¨‡g c~Y© msL¨v QvovI fMœvskhy³ NvZwewkó msL¨v¸‡jvi gvb mivmwi †ei Kiv hvq| GRb¨ cÖ_‡g 

wfwË cÖ‡ek Kwi‡q ^ Kx Gi ci a Kx e¨envi Ki‡Z nq|  

     

wØZxq w¯Œ‡bi Rb¨ $ Lye mveavbZvi mv‡_ e¨envi Ki‡Z n‡e| 

wØZxq w¯Œ‡b jÿYxq †h, GKB wfwËhy³ msL¨v¸‡jv ¸Y‡bi mgq NvZ¸‡jv †hvM n‡q‡Q|                                      

A_©vr, 7
1

5 × 7
2

5 = 7
1

5
+

2

5 = 7
3

5 = ⋯ GLv‡b ‡`Lv hv‡”Q †h, msL¨v ỳwUi wfwË GK wKš‘ NvZ¸‡jv wfbœ| G‡ÿ‡Î 

NvZ¸‡jv †hvM Kiv n‡q‡Q| Z…Zxq w¯Œ‡b †`Lv hv‡”Q †h, 52  ×  72 = (5 × 7)2 = 352 = 1225. GLv‡b 

†`Lv hv‡”Q †h, msL¨vwU `ywUi wfwË wfbœ wKš‘ NvZ GKB| G‡ÿ‡Î wfwË¸‡jv‡K ¸Y K‡i Zvi Dci NvZ †`qv n‡q‡Q| 

 

1.6 msL¨vi Drcv`K 

‡Kv‡bv GKwU c~Y© msL¨v‡K ‡hmKj c~Y© msL¨v Øviv fvM Kiv hvq, Zv‡`i‡K cÖ_‡gv³ c~Y©©msL¨vi Drcv`K e‡j| 

D`vniY¯̂iƒc, 12 Gi Drcv`Kmg~n n‡jv 1, 2, 3, 4, 6 Ges 12| me c~Y© msL¨viB Kgc‡ÿ ỳBwU Drcv`K _v‡K| 

†h mKj c~Y© msL¨vi 2 Gi AwaK Drcv`K _v‡K Zv‡`i †hŠwMK msL¨v ejv nq| Ab¨ w`‡K hv‡`i gvÎ `yBwU Drcv`K 

_v‡K; GKwU n‡jv msL¨vwU wb‡R Ges Ab¨wU 1, GB ai‡bi msL¨v‡K †gŠwjK msL¨v e‡j| K¨vjKz‡jU‡i GKwU we‡kl 

wb‡`©kbv Av‡Q hv ‡Kv‡bv msL¨v‡K Zvi †gŠwjK Drcv`‡Ki ¸wYZK iƒ‡c Dc¯’vcb K‡i| GwU n‡jv FACT| ‡Kv‡bv 

msL¨vi Drcv`K †ei Kivi Rb¨  cÖ_‡g msL¨vwU K¨vjKz‡jU‡i cÖ‡ek Kwi‡q = Pvc‡Z n‡e| Gici qx 
evUb Pvc‡j wb‡Pi g‡Zv K‡i msL¨vwUi Drcv`K cvIqv hv‡e| FACT (qx) e¨envi K‡i Avgiv Lye mn‡RB 

†gŠwjK I †hŠwMK msL¨vi cv_©K¨ Ki‡Z cvwi|  

   

Dc‡ii w¯Œ‡b †`Lv hv‡”Q †h, 3 Gi †gŠwjK Drcv`K ïay 3 wKš‘ 12 Gi Drcv`K¸‡jv 22, 3;  22 = 4, 2 ×

3 = 6, 4 × 3 = 12 hv †_‡K ‡evSv hvq †h, 3 GKwU †gŠwjK msL¨v| wKš‘ 12 GKwU †hŠwMK msL¨v| ‡h‡nZz 1 

†gŠwjK msL¨v bq, ZvB GwU †gŠwjK Drcv`‡Ki AšÍf‚©³ bq| †h‡Kv‡bv abvZ¥K c~Y© msL¨v‡K GKwU Abb¨ †gŠwjK 

msL¨vi ¸wYZ‡Ki †mU Øviv cÖKvk Kiv hvq| 

cÖ_g K‡qKwU †gŠwjK msL¨v n‡jv  2, 3, 5, 7, 11, 13,………… 

‡hgb cÖ_g w¯Œ‡b `yBwU c~Y© msL¨vi ¸Yb cÖwµqv †`Lv‡bv n‡q‡Q hvi dj 14040| djvdj cvIqvi ci qx 

†P‡c FACT wb‡`k©bv w`‡j msL¨vwUi †gŠwjK Drcv`K¸‡jv wØZxq w¯Œ‡bi g‡Zv †`Lv hv‡e| 
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Drcv`‡K we‡kølY‡K hvPvB Kivi Rb¨, GB †gŠwjK Drcv`‡Ki ¸wYZK¸‡jv‡K ¸Y Kiv n‡jv- 

 

fvM ev ¸Y Kiv n‡j Kxfv‡e c~Y© msL¨vi NvZ wewkó msL¨v¸‡jv‡K GKwÎZ Kiv hvq Zv GB 𝐹𝐴𝐶𝑇 wb‡`©kbv e¨envi 

K‡i cvIqv hvq|GwU wb‡P †`Lv‡bv n‡jv- 

     

Dc‡ii cÖ_g I Z…Zxq w¯Œb jÿ¨ Ki‡j †`Lv hv‡e †h, hw`I cÖ_g w¯Œ‡b 73  × 78
 †K 711

 AvKv‡i cÖ`k©b K‡i‡Q, 

wKš‘ K¨vjKz‡jUi 125 × 124
 †K 129

 wn‡m‡e cÖ`k©b bv K‡i eis Zvi ‡gŠwjK Drcv`K 2 I 3 Gi gva¨‡g 

msL¨vwU‡K cÖ`k©b K‡i‡Q| KviY 12 wb‡R †gŠwjK msL¨v bq, wKš‘ 7 GKwU †gŠwjK msL¨v| 

`yBwUi msL¨vi j.mv.¸ (jwNô mvaviY ¸YbxqK) Ges  M. mv. ¸ (Mwiô mvaviY ¸wYZK) †ei Kivi Rb¨ FACT 

myweav e¨envi Kiv hvq| †hgb, 12 Ges 15 Gi j.mv. ¸ Ges M.mv.¸ †ei Ki‡Z n‡e| | Gici 12 Ges 15 

Gi †gŠwjK Drcv`¸‡jv FACT e¨envi K‡i wb‡Pi g‡Zv †ei Kiv n‡jv-  

 

Dc‡ii w¯Œb †_‡K †`Lv hv‡”Q 12 Gi †gŠwjK Drcv`K 2, 2, 3 Ges 15 Gi †gŠwjK Drcv`K 3, 5| myZivs 12 

I 15 Gi j.mv.¸ n‡e 2 × 2 × 3 × 5 = 60| 

 

 

 

Avevi †`Lv hv‡”Q †h, 3 msL¨vwU 12 Ges 15 Df‡qi mvaviY Drcv`K| myZivs M.mv.¸ n‡e 3| 

Av‡iv fv‡jvfv‡e †evSvi Rb¨ 4 I 15 Gi j.mv.¸ I M.mv.¸ †ei Kiv n‡jv-  

 

12 = 2 × 2 × 3 

15 =              3  × 5 

          

         2 × 2 × 3 ×  5 =  60 
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Dc‡ii w¯Œ‡b †`Lv hv‡”Q, 4 Gi ‡gŠwjK Drcv`K 2 × 2 Ges 15 Gi ‡gŠwjK Drcv`K 3 × 5| myZivs j. mv.¸ 

n‡e 2 × 2 × 3 × 5 = 60| Avevi 4 I 15 Gi gv‡S ‡Kv‡bv mvaviY Drcv`K †bB| ZvB M.mv.¸ n‡e 1| 

GLv‡b GKB w¯Œ‡b `yBwU msL¨vi †gŠwjK Drcv`K †ei Kivi Rb¨ Multiline font Ges BbcyU I AvDUcyU wn‡m‡e 

LineI/ LineO mode e¨envi Kiv n‡q‡Q| G Rb¨ cÖ_‡g qw ‡P‡c 1 Pvc‡Z n‡e| Gici 3‡P‡c 

LineI/ LineO mode wbe©vPb Ki‡Z n‡e| Avevi qw ‡P‡c RKx Pvcvi gva¨‡g Z…Zxq w¯Œ‡b wM‡q 1 

‡P‡c Multiline font wbe©vPb Ki‡Z n‡e| Gici 2 Pvc‡j Small Font Ab n‡e|  

     

A‡bK eo eo msL¨v‡K Zv‡`i †gŠwjK msL¨vi Drcv`K AvKv‡i cÖKvk Kiv †ek KwVb| K¨vjKz‡jUiI GB ai‡bi 

eo msL¨v‡K †gŠwjK Drcv`‡Ki ¸Ydj AvKv‡i cÖKvk Ki‡Z cv‡i bv| wb‡P FACT wb‡`k©bv e¨envi K‡i wZbwU 

eo msL¨vi D`vniY †`Lv‡bv n‡jv- 

     

Dc‡ii cÖ_g D`vni‡Y K¨vjKz‡jUi 23615498 msL¨vwUi mKj †gŠwjK Drcv`K †`Lv‡Z cv‡iwb| †Kbbv 

11807749 msL¨vwU †gŠwjK wKbv Zv wba©viY Ki‡Z e¨_© n‡q‡Q| wØZxq w¯Œ‡b †`Lv hv‡”Q K¨vjKz‡jUi 

895191361 Gi ‡Kv‡bv †gŠwjK Drcv`KB †`Lv‡Z cv‡iwb| hw`I GwU `ywU eo msL¨vi ¸Ydj| Z…Zxq w¯Œ‡b 

†`Lv hv‡”Q †h 369866584 msL¨vwU‡Z †gŠwjK Drcv`K 2 wZbevi Av‡Q, wKš‘ K¨vjKz‡jUi 46233323 

msL¨vwU †gŠwjK wKbv Zv wba©vi‡Y e¨_© n‡q‡Q| hv cybivq eÜbxi gva¨‡g ‡`Lv‡bv n‡q‡Q| 

eÜbxi wfZ‡ii msL¨vwU †gŠwjK msL¨vI n‡Z cv‡i Avevi †hŠwMK msL¨vI n‡Z cv‡i| ‡KvbwU mZ¨ Zv K¨vjKz‡jUi 

wbY©q Ki‡Z cv‡i bv| 

Abyiƒcfv‡e hw` ‡Kv‡bv msL¨v GZUv eo nq †h Zv Dc ’̄vc‡bi Rb¨ Scientific notation Gi cÖ‡qvRb c‡o 

Zvn‡jI K¨vjKz‡jUi msL¨vwUi †gŠwjK ¸wYZK mg~n cÖ`k©b Ki‡Z cvi‡e bv| 

 

1.7 msL¨vi ˆeÁvwbK iƒc 

msL¨v‡K ˆeÁvwbKiƒ‡c cÖKv‡ki Rb¨ SETUP 𝑚𝑒𝑛𝑢 e¨envi Ki‡Z n‡e hv cÖ_g Aby‡”Q‡` †`Lv‡bv n‡q‡Q| hLb 

‡Kv‡bv msL¨v A‡bK eo ev †QvU nq ZLb K¨vjKz‡jUi ¯̂qswµqfv‡e msL¨vwU‡K ˆeÁvwbKiƒ‡c Dc ’̄vcb K‡i| 

D`vniY¯̂iƒc, `vev Avwe®‹vi‡Ki GKwU gRvi NUbv D‡jøL Kiv hvq| `vevi Avwe®‹viK `vev Avwe®‹v‡ii cyi¯‹vi 

wn‡m‡e `vevi N‡ii cÖ_g Q‡K GKwU av‡bi `vbv, wØZxq Q‡K Gi wØ¸Y Ges Z…Zxq Q‡K Av‡MiwUi wØ¸Y, Gfv‡e 

64wU QK ch©šÍ avb †P‡qwQ‡jb| gRvi e¨vcvi n‡jv AvcvZ ̀ „wó‡Z Lye Aí g‡b n‡jI 64Zg Q‡K av‡bi ‡h cwigvY 

`uvovq Zv †gv‡UI Aí bq, eis A‡bK eo GKwU msL¨v hv wb‡Pi w¯Œ‡b †`Lv‡bv n‡jv-  
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GKBfv‡e, Av‡jvi MwZ †m‡K‡Û 299792458 wgUvi| GB MwZ‡Z GKwU 210 wgwjwgUvi cÖ¯’wewkó 𝐴4 AvK…wZi 

KvMR AwZµg Ki‡Z ‡h mgq jvM‡e Zv AZ¨šÍ †QvU| GB `yBwU msL¨vB K¨vjKz‡jUi ¯^qswµqfv‡e ˆeÁvwbK iƒ‡c 

cÖKvk Ki‡e hv Dc‡ii w¯Œ‡b †`Lv hv‡”Q| †h‡nZz K¨vjKz‡jUi wbw`©ó msL¨K A¼ cÖ`k©b Ki‡Z cv‡i ZvB Dc‡ii 

`yBwU djvd‡ji Avmbœ gvb cvIqv ‡M‡Q| `vevi Q‡Ki †ÿ‡Î cÖK…Z djvdj n‡jv 9.223372037 ×

1000 000 000 000 000 000 A_©vr 9.223372037 × 1018 ≈ 9.223372 037 000 000 000 

cÖK…Zc‡ÿ, mwVK djvdj (hv K¨vjKz‡jU‡ii wWm‡cøi Zzjbvq eo) n‡jv 9223 372 036 854 775808 hv‡K 

K¨vjKz‡jUi Avmbœ gvb wn‡m‡e cÖ`k©b K‡i| 

O Kx Ges ^ Kx A_ev 10 (qi) Kx e¨envi K‡i mivmwi msL¨v‡K ‰eÁvwbKiƒ‡c K¨vjKz‡jU‡i cÖ‡ek 

Kiv‡bv hvq| Z‡e me‡P‡q myweavRbK n‡”Q K Kx e¨envi Kiv| 

     

Dc‡ii wZbwU w¯Œ‡b 5.68 × 1025
 msL¨vwU cÖ‡ek Kiv‡bvi Rb¨ Key log wb‡P †`Iqv n‡jv- 

5.68O10^25= 

5.68Oqi25= 

5.68OK25= 
 

K Gi †ÿ‡Î ¸Y wPý Ges Nv‡Zi Rb¨ Avjv`v ‡Kv‡bv Kx Pvc‡Z nq bv e‡j GB c×wZwU AwaK myweavRbK| 

jÿYxq †h, G‡ÿ‡Î K¨vjKz‡jU‡ii wWm‡cø‡Z 10 Gi NvZ‡K NvZ AvKv‡i bv †`Lv‡jI K¨vjKz‡jUi GwU‡K NvZ 

wn‡m‡e we‡ePbv K‡i djvdj cÖ`k©b K‡i‡Q| 

Avevi qw e¨envi K‡i Number Format G wM‡q Scientific mode wbe©vPb Kiv hvq|  

   

 

1.8 msL¨vi g~j 

K¨vjKz‡jU‡i s e¨envi K‡i msL¨vi eM©g~j cvIqv hvq| wb‡Pi cÖ_g w¯Œ‡b 3 Gi eM©g~j Av`k©iƒ‡c cÖ`wk©Z 

n‡q‡Q| n Kx Pvc‡j `kwgK msL¨vq Avmbœ gvb cvIqv hv‡e| (weKífv‡e, q= e¨envi Ki‡j mivmwi 

`kwg‡K gvb cvIqv hv‡e|) 

   

Dfq‡ÿ‡Î djvdj cvIqvi ciciB d Kx Pvc‡j cÖvß djvd‡ji mZ¨Zv †evSv hvq cieZ©x w¯Œ‡b †`Lv‡bv n‡jv- 
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jÿYxq †h, K¨vjKz‡jU‡i d Kx Pvcvi d‡j me©‡kl djwUi eM© cÖ`k©b K‡i‡Q| AZGe ‡Kv‡bv msL¨vi eM©g~j‡K 

eM© Ki‡j Avevi IB msL¨vwUB cvIqv hvq|  

 †hŠwMK msL¨vi eM©g~j †ei Kivi gva¨‡g eM©g~‡ji ˆewkó¨ m¤ú‡K© aviYv cvIqv hvq|  

     

‡Kv‡bv msL¨vi Ab¨vb¨ g~jI K¨vjKz‡jU‡ii mvnv‡h¨ mivmwi †ei Kiv hvq| qs Kx e¨envi K‡i S 

wb‡`©kbvi gva¨‡g ‡Kv‡bv msL¨vi Nbg~j †ei Kiv hvq| Ab¨vb¨ g~‡ji Rb¨ q^ Kx Gi gva¨‡g F 

wb‡`©kbv e¨envi Ki‡Z nq| GB `yBwU wb‡`©kbvi e¨envi wb‡Pi `yBwU w¯Œ‡b †`Lv‡bv n‡jv-  

   

g~j, NvZ Ges fMœvs‡ki mKj MYbv K¨vjKz‡jU‡i Lye mn‡RB Kiv hvq| wb‡P Av‡iv `yBwU D`vniY †`Iqv n‡jv- 

   

 

1.9 msL¨vi ¸YvZ¥K wecixZ (Inverse of Number) 

u e¨envi K‡i ‡Kv‡bv msL¨vi ¸YvZ¥K wecixZ †ei Kiv hvq| wb‡Pi `yBwU D`vni‡Y u Kx Gi e¨envi †`Lv‡bv 

n‡jvt 

   

u Kx Gi cwie‡Z© ^ I z Kx Gi gva¨‡g FYvZ¥K m~PK e¨envi K‡iI e¨ Í̄vbycvZ MVb Kiv hvq| ‡Kvb 

msL¨vi 1 Qvov Ab¨vb¨ FYvZ¥K m~P‡Ki Rb¨ ^ Kx e¨envi Ki‡Z nq, hv wb‡P †`Lv‡bv n‡jv- 
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1.10 g~j` I Ag~j` msL¨v 

‡h mKj msL¨v‡K ỳBwU c~Y© msL¨vi AbycvZ AvKv‡i cÖKvk Kiv hvq Zv‡`i g~j` msL¨v e‡j| G¸‡jv n‡Z cv‡i 

fMœvsk, mmxg `kwgK msL¨v, c~Y© msL¨v ‡hgb, 7,
7

4
, 13% A_ev 5.923. †h mKj msL¨v‡K Gfv‡e cÖKvk Kiv 

hvq bv Zv‡`i ejv nq Ag~j` msL¨v| †hgb √2, √7, 𝜋 BZ¨vw` Ag~j` msL¨v| Ag~j` msL¨v `kwgK msL¨vq 

Dc ’̄vcb Ki‡j Amxg ̀ kwgK msL¨v nq, hviv Ave„Ë bq| wewfbœ Ag~j` msL¨v †hgb; √2, 21.2
 Ges 𝜋 K¨vjKz‡jU‡i 

ûeû Dc ’̄vcb Kiv hvq| Avevi `kwgK msL¨vi gva¨‡g Avmbœ gvbI cvIqv hvq| K¨vjKz‡jUi GB Amxg `kwgK 

msL¨vi gvb m‡e©v”P `k `kwgK ¯’vb ch©šÍ cÖ`k©b Ki‡Z cv‡i|   

‡Kv†bv Ag~j` msL¨vi Avmbœ gvb Rvbvi Rb¨ K¨vjKz‡jUi e¨envi Kiv hvq| Z‡e GB Avmbœ gvbwU cy‡ivcywi mwVK 

bq|   

      

Dc‡ii cÖ_g w¯Œb n‡Z †`Lv hv‡”Q †h 5.923 GKwU g~j` msL¨v Aciw`‡K √3 GKwU Ag~j` msL¨v| GLb hw` 

√3 Gi K¨vjKzjU‡i cÖvß Avmbœ gvbwU‡K wb‡q eM© Kiv nq, Zvn‡j †`Lv hv‡e GwU wKQzUv eo wQj-  

   

hw` K¨vjKz‡jUi `kwg‡Ki ci GKB msL¨K A¼ wb‡q c~e©eZx© †QvU Avmbœ gvbwU cÖ`k©b KiZ Zvn‡j Gi eM© 3 Gi 

†P‡q wKQzUv †QvU n†Zv hv Dc‡ii Wvb w`‡Ki w¯Œ‡b cÖ`wk©Z n‡q‡Q|  

Dc‡ii `yBwU w¯Œb n‡Z GwU cwi®‹vifv‡e †evSv hvq †h, 1.732050807 < 1.732050808. K¨vjKz‡jUi 

1.732050808 msL¨vwU cÖ`k©b K‡i hv †_‡K †evSv hvq †h, Amxg `kwgK msL¨vwU 1.732050807 Gi †P‡q 

1.732050808 Gi AwaK wbKUeZ©x|   

Z‡e gRvi welq n‡jv GB †h, hw`I Ag~j` msL¨v‡K Dc ’̄vcb Kivi Rb¨ ̀ kwg‡Ki c‡i Amxg msL¨K N‡ii cÖ‡qvRb 

c‡i ZeyI wKQz wKQz Ag~j` msL¨vi ¸Ydj n‡jv g~j` msL¨v| wb‡P wKQz D`vniY †`Iqv n‡jv-                                                            

     

Dc‡ii cÖ_g `yBwU w¯Œ‡b Amxg `kwgK msL¨vi Avmbœ gvb cÖ`wk©Z n‡q‡Q| KviY √5 Ges √20 `yBwU msL¨vB 

Ag~j`| wKš‘ Zv‡`i ¸Ydj √100 = 10 hv GKwU c~Y© msL¨v weavq g~j` msL¨v| cÖ_g `yBwU w¯Œ‡b Avmbœ gvb 

cÖ`wk©Z n‡q‡Q| †hLv‡b Z…Zxq w¯Œ‡b cÖK…Z gvb †`Lv‡bv n‡q‡Q| GKB fv‡e †`Lv‡bv hvq †h, ‡Kv‡bv Ag~j` msL¨vi 

wKQz wKQz Ag~j` Nv‡Zi Rb¨ c~Y© msL¨v cvIqv hvq|  
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1.11 wfbœ wfwËhy³ msL¨v 

`kwgK msL¨v ev Decimal Number c×wZ †MvUv wek¦Ry‡o e¨eüZ nq| Avi ZvB K¨vjKz‡jU‡i msL¨v Dc ’̄vc‡bi 

R‡b¨ GB c×wZB e¨envi Kiv nq| Z‡e Kw¤úDUvi weÁv‡b `kwgK msL¨v QvovI Ab¨ wfwË hy³ msL¨v †hgb evBbvix 

msL¨v, A±vj msL¨v, †n·v‡Wwmgvj msL¨v BZ¨vw` e¨envi Kiv nq| ̀ kwgK msL¨vi wfwË 10, †mLv‡b evBbvix msL¨vi 

wfwË 2, A±vj msL¨vi  8 Ges †n·v‡Wwmgvj Gi 16. K¨vjKz‡jU‡ii mvnv‡h¨ †h ‡Kv‡bv c~Y© abvZ¥K msL¨v‡K GK 

c×wZ †_‡K Ab¨ c×wZ‡Z Lye mn‡RB iƒcvšÍi Kiv hvq| GB myweavwU e¨env‡ii Rb¨ w3 †P‡c Base- N 

mode e¨envi Ki‡Z n‡e| K¨vjKz‡jU‡i cÖv_wgKfv‡e Decimal mode wbw`©ó _v‡K hv wb‡Pi w¯Œ‡b †`Lv hv‡”Q| 

   

hw` ‡Kv‡bv c~Y© msL¨v‡K (‡hgb 17, ev 112) cÖ‡ek Kwi‡q = Pvcv nq, Zvn‡j GmKj msL¨v‡K K¨vjKz‡jUi 

`kwgK msL¨v wn‡m‡eB we‡ePbv Ki‡e, hv wb‡P †`Lv‡bv n‡jv-  

   

Dc‡ii `yBwU w¯Œ‡bi w`‡K jÿ¨ Ki‡j †`Lv hv‡e †h `ywU w¯Œ‡bi d›U (Font) `yB iKg| GKwU †QvU, Ab¨wU eo| 

GB mode G KvR Kivi mgq SET UP (qw) †gby e¨envi K‡i Multiline font wbe©vP‡bi gva¨‡g 

(Font) ni‡di AvK…wZ †QvU ev eo Kiv hvq|   

Base- N mode G ïaygvÎ c~Y© msL¨v wb‡qB KvR Kiv hvq| `kwgK we›`y . Kx Ges eM©g~j s Kx GB mode 

G ̄ ^vfvweKfv‡e KvR K‡i bv Ges D‡cwÿZ †_‡K hvq| wKš‘ †hvM, we‡qvM, ¸Y I fv‡Mi KvR Kiv †M‡jI Zv ïaygvÎ 

c~Y© msL¨vi Rb¨ (ZvB `kwgK msL¨vi fvMdj G †ÿ‡Î KLbB `kwgK msL¨v n‡e bv)| GKBfv‡e A‡bK eo msL¨vi 

Rb¨ Ab¨vb¨ mode G †hgb ˆeÁvwbK AvKv‡i msL¨vwU cÖ`wk©Z nq G‡ÿ‡Î ‰eÁvwbK AvKv‡i cÖ`wk©Z bv n‡q eis 

Error ‡`Lv‡e| wb‡P Ggb wKQz D`vniY †`Lv‡bv n‡jv-  

   

jÿYxq †h, d, ^, i Ges h evUb ¸‡jvi Dci h_vµ‡g DEC, HEX, BIN Ges OCT wb‡`©kbv 

i‡q‡Q, †h¸‡jv e¨envi K‡i Lye mn‡RB GK wfwË hy³ msL¨v †_‡K Ab¨ wfwËhy³ msL¨vq iƒcvšÍi Kiv hvq| GB 

mKj Kx Gi †h‡Kv‡bv GKwU Kx Pvc‡j djvdj IB wfwËhy³ msL¨vq cÖ`wk©Z n‡e| GwU wKfv‡e KvR K‡i Zv †`Lvi 

Rb¨ C †P‡c wb‡Pi g‡Zv K‡i Calculation Ki‡Z n‡e|  

  

Gici OCT, HEX Ges BIN Kx Pvc‡j ch©vqµ‡g wb‡Pi wZbwU w¯Œb cvIqv hv‡e| 
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jÿYxq †h, †h K¨vjKz‡jkbwU‡Z 24 cÖ‡ek Kiv‡bv n‡q‡Q Zv AcwieZ©bxq i‡q †M‡Q Ges cÖwZ †ÿ‡ÎB w¯Œ‡b cÖ`wk©Z 

n‡q‡Q|    

hLb ‡Kv‡bv msL¨v c×wZ wbe©vPb Kiv nq ZLb IB c×wZi msL¨v¸‡jvB ïaygvÎ cÖ‡ek Kiv‡Z n‡e| †hgb evBbvwi 

msL¨v c×wZi †ÿ‡Î ïaygvÎ 1 I 30 cÖ‡ek Kiv‡j 𝑆𝑦𝑛𝑡𝑎𝑥 𝐸𝑟𝑟𝑜𝑟 cÖ`k©b Ki‡e| GKB fv‡e A±vj msL¨v 

c×wZi †ÿ‡Î 8 I 9 e¨envi Kiv hv‡ebv| Aciw`‡K †n·v‡Wwmgvj msL¨v c×wZi Rb¨ AviI AwZwi³ cÖZx‡Ki 

cÖ‡qvRb c‡i| ‡n·v‡Wwmgvj msL¨v c×wZ‡Z ‡Kv‡bv msL¨v cÖ‡ek Kiv‡bvi Rb¨ AsK wb‡`©kK Kx Qvov 𝐴 ‡_‡K 𝐹 

ch©šÍ †g‡gvwi Kx-¸‡jv e¨envi Kiv nq| K¨vjKz‡jU‡ii µgvbyhvqx 𝐴 = 10, 𝐵 = 11, 𝐶 = 12, 𝐷 =

13, 𝐸 = 14 Ges 𝐹 = 15 (10 wfwË a‡i)| jÿYxq†h, K¨vjKz‡jUi Hexadecimal mode G _vK‡jB ïay 

GB Kx¸‡jv msL¨v wn‡m‡e e¨envi Kiv hv‡e, Ab¨‡ÿ‡Î 𝑆𝑦𝑛𝑡𝑎𝑥 𝐸𝑟𝑟𝑜𝑟 cÖ`k©b Ki‡e| GLv‡b GKwU 

†n·v‡Wwmgvj msL¨v 𝐵𝐸16 Gi A±v‡j iƒcvšÍi †`Lv‡bv n‡jv| GRb¨ ^ evUb e¨envi K‡i K¨vjKz‡jUi‡K 

†n·v‡Wwmgvj  mode-G wb‡Z n‡e, Gici x I k evUb e¨envi K‡i 𝐵𝐸 cÖ‡ek Kiv‡Z n‡e Gici = 

evUb Pvc‡Z n‡e| AZtci msL¨vi iƒcvšÍ‡ii Rb¨ d I h Pvc‡j wb‡Pi w¯Œ‡bi g‡Zv K‡i †Wwmgvj I A±v‡j 

djvdj cvIqv hv‡e|  

     

hw` †ek wKQz msL¨vi iƒcvšÍi cici Kiv nq Zvn‡j w¯Œ‡bi Dc‡ii cÖv‡šÍ ▲ †`L‡Z cvIqv hv‡e, hv wb‡`©k Ki‡Q 

†h Avevi cÖ‡qvR‡b Gme Calculation G wd‡i hvIqv hv‡e| msL¨vi wfwË cwieZ©b Ki‡j me©‡kl cÖvß djwU 

cwiewZ©Z n‡e| GLb Avevi E Pvc‡j G‡K G‡K me¸‡jv dj cwiewZ©ZZ n‡e| Octal mode G wKQz msL¨v 

cÖ‡ek Kiv‡bvi ci †m msL¨v¸‡jvi Binary- ‡Z iƒcvšÍi Gfv‡e wb‡Pi w¯Œ‡b †`Lv‡bv n‡jv- 

     

Base-N mode G _vKv Ae ’̄vq Avi GKwU c×wZ‡Z msL¨vi iƒcvšÍi Kiv hvq| TR Kx †P‡c OPTN 

menu Gi wØZxq w¯Œ‡b †M‡j wb‡Pi w¯Œ‡bi g‡Zv w¯Œb cvIqv hv‡e| 

 

Dc‡ii menu e¨envi K‡i wewfbœ msL¨v c×wZi wnmve GKmv‡_ Kiv hvq| wb‡Pi cÖ_g w¯Œ‡b Octal c×wZi 31 

I †Wwmgvj c×wZi 25 Gi †hvMdj A_©vr 318 + 2510 wKfv‡e Kiv hvq Zv †`Lv‡bv n‡jv| [Dec] Av‡M †_‡KB 

wbe©vwPZ _vKvq djvdj `kwgK msL¨vq cvIqv hv‡e| Ggb AviI `ywU D`vniY wb‡P †`Lv‡bv n‡jv- 
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hw` ‡Kv‡bv msL¨vi c~‡e© ‡Kv‡bv msL¨v wb‡`©kK cÖZxK bv _v‡K Zvn‡j †mB msL¨vwU K¨vjKz‡jU‡i †h msL¨v c×wZ 

wbe©vwPZ Av‡Q †mB c×wZi msL¨v wn‡m‡e we‡ewPZ n‡e| †hgb Dc‡ii Z…Zxq w¯Œ‡b 1716 + 3116 Gi †hvMdj 

†n·v‡Wwmgvj c×wZ‡ZB n‡e| 

Avevi Lye mn‡RB †h‡Kv‡bv evBbvix msL¨vi †hvM, we‡qvM, ¸Y I fvM K¨vjKz‡jU‡ii gva¨‡g †ei Kiv hvq| wb‡Pi 

w¯Œ‡b evBbvix msL¨vi wKQz wnmve †`Lv‡bv n‡jv- 

   

   

 

1.12 RwUj msL¨v  

‡Kv‡bv ev¯Íe msL¨vi eM© FYvZ¥K n‡Z cv‡i bv| †hgb 𝑥2 + 3 = 0, GLv‡b 𝑥2 = −3, hv m¤¢e bq| mgxKiYwUi 

ev¯Íe msL¨vq ‡Kv‡bv mgvavb †bB| GiKg mgm¨v †_‡K RwUj ev KvíwbK msL¨vi D™¢e| D”PZi MwY‡Zi wewfbœ 

kvLvq RwUj msL¨vi e¨envi †ek ¸iæZ¡c~Y©| 

𝑥2 − 𝑥 − 20 = 0 mgxKiYwUi mgvavb Ki‡j 𝑥 Gi gvb cvIqv hvq 5 I −4 hv ev¯Íe msL¨v| wKš‘ 𝑥2 +

1 = 0 mgxKiYwU mgvav‡bi †Póv Ki‡j Avgiv cvB 𝑥2 = −1 ev 𝑥 =  ±√−1, hv KvíwbK A_©vr mgxKiYwUi 

ev¯Íe gv‡bi ‡Kv‡bv mgvavb †bB| KviY ‡Kv‡bv ev¯Íe msL¨vi eM© FYvZ¥K n‡Z cv‡i bv| weL¨vZ MwYZwe` Aqjvi 

GB Aev¯Íe ev KvíwbK msL¨v‡K 𝑖 Øviv m~wPZ K‡ib| A_©vr √−1 = 𝑖, GLv‡b 𝑖 n‡jv imaginary k‡ãi cÖ_g 

Aÿi| ¯úóZ 𝑖2 = −1. 

K¨vjKz‡jU‡i Calulate mode-G GB gvb †ei Kivi †Póv Ki‡j Math ERROR cÖ`k©b Ki‡e| hv wb‡Pi w¯Œ‡b 

†`Lv‡b n†jv- 

   

wKš‘ w2 e¨envi K‡i K¨vjKz‡jUi complex mode-G wb‡j ‡Kv‡bv ERROR cvIqv hv‡ebv| 
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K¨vjKz‡jUiwU‡K complex mode-G wb‡j wWm‡cø Gi Dc‡ii w¯Œ‡b 𝑖 cÖ`wk©Z n‡e, hv wbwðZ K‡i †h GwU 

complex mode G Av‡Q| complex mode-G K¨vjKz‡jUi _vKv Ae ’̄vq b Kx Pvc‡j MYbvi Rb¨ 𝑖 e¨envi 

Kiv hv‡e (GRb¨ q Pvcvi cÖ‡qvRb †bB)| Dc‡ii w¯Œ‡b 𝑖2 Gi gvb †h −1 Zv †`Lv hv‡”Q| 

RwUj msL¨vi MvwYwZK wnmve (†hvM, we‡qvM, ¸Y, fvM BZ¨vw`) Lye mn‡RB ClassWiz Gi gva¨‡g Kiv hvq| 

wb‡Pi w¯Œ‡b `ywU D`vniY †`Lv‡bv n‡jv- 

   

jÿYxq †h, ClassWiz K¨vjKz‡jUi RwUj msL¨vi ev¯Íe Ask me mgqB cÖ`k©b K‡i| 

RwUj msL¨vi ¸Y 𝑖2 = −1 ‰ewkó¨ wbf©i, hv wb‡Pi w¯Œb †_‡K ¯úófv‡e †evSv hvq| 

   

wKfv‡e RwUj msL¨vi ¸Y I fvM KvR K‡i Zvi wKQz D`vniY wb‡P †`Lv‡bv n‡jv-  

     

Complex mode G Tmenu e¨envi K‡i RwUj msL¨vi AviI wKQz Calculation Kiv m¤¢e| Kxfv‡e GKwU 

RwUj msL¨vi AvM©y‡g›U †ei Kiv hvq (OPTN menu e¨envi K‡i) Zv wb‡P †`Lv‡bv n‡jv-  

   

GKwU RwUj msL¨v 7 + 2𝑖  Gi gWzjvm I AvM©y‡g›U mn‡R †ei Kivi Rb¨ cÖ_‡g msL¨vwU‡K UvBc K‡i J e¨envi 

K‡i G‡K †g‡gvwi‡Z msiÿY Ki‡Z n‡e| Gici wb‡Pi g‡Zv K‡i OPTN menu e¨envi K‡i AvM©y‡g›U I gWyjvm 

†ei Kiv hvq|  

     

gWzjvm †ei Kivi Rb¨ q( (Abs) e¨envi Ki‡Z n‡e| Avi AvMy©‡g›U Gi Rb¨ OPTN menu ‡Z Arg  

Ackb e¨envi Ki‡Z nq| SET UP (qw) e¨envi K‡i wØZxq w¯Œ‡b wM‡q 2 Pvc‡j wb‡Pi g‡Zv `yBwU 

Ackb cÖ`wk©Z n‡e| GB `yBwU Ackb e¨envi K‡i RwUj msL¨vi †cvjvi I Kv‡Z©mxq AvKvi cvIqv hv‡e| 



18 

   

OPTN MENU-Gi wØZxq w¯Œb e¨envi K‡i RwUj msL¨v‡K †cvjvi †_‡K Kv‡Z©mxq Ges Kv‡Z©mxq †_‡K †cvjvi 

’̄vbv‡¼ iƒcvšÍwiZ Kiv hvq| GRb¨ Aek¨B K¨vjKz‡jUiwU‡K AvDUcy‡Ui Rb¨ Math mode-G ivL‡Z n‡e|  

   

‡cvjvi AvKv‡i msL¨v‡K K¨vjKz‡jU‡i cÖ‡ek Kiv‡bvi Rb¨ qb (∠) e¨envi Ki‡Z n‡e|  

d, D, u, s Ges ^ Kx¸‡jv e¨envi K‡i RwUj msL¨vi h_vµ‡g eM©, Nb, e¨ Í̄vbycvZ, eM©g~j I NvZ 

†ei Kiv hvq| wb‡P wKQz D`vniY †`Iqv n‡jv- 

   

   

jÿYxq†h, wKQz wKQz mijmn mgxKi‡Yi mgvav‡b K¨vjKz‡jUi RwUj msL¨vq djvdj cÖ`k©b K‡i (K¨vjKz‡jUiwU‡Z 

complex mode wbe©vPb Kiv bv _vK‡jI) 

 

1.13 ‰eÁvwbK aªæeK 

MwYZ I weÁv‡bi wewfbœ kvLvq wewfbœ iKg ˆeÁvwbK aªæeK e¨envi Kiv nq| `ªæZ e¨env‡ii Rb¨ 47 wU aªæe‡Ki 

gvb ClassWiz K¨vjKz‡jU‡ii gva¨‡g †h‡Kv‡bv mgq †ei Kiv hvq| User Guide-G Gm‡ei GKwU ZvwjKv †`qv 

i‡q‡Q| 

Constant (q7) wb‡`©kbv e¨envi K‡i GmKj aªæe‡Ki gvb †h ‡Kv‡bv mgq e¨envi Kiv hvq| GmKj 

aªæe‡Ki gvb e¨env‡ii Dci wfwË K‡i wb‡Pi g‡Zv fvM Kiv n‡q‡Q| 

   

 𝑔 Gi gvb Adopted values wbe©vPb Kivi c‡i 1 Ges Zvici = evUb Pvc‡jB cvIqv hv‡e| 
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m~Î e¨envi Kivi mgq aªæeK mg~‡ni gvb Avjv`vfv‡e †ei bv K‡iI mivmwi e¨envi Kiv hvq| 

D`vniY¯̂iƒc, 𝐹 = 𝐺
𝑚1𝑚2

𝑑2  mgxKiYwU‡Z gnvKl©xq aªæeK 𝐺 Gi gvb mivmwi e¨envi Kiv hvq| 10𝑘𝑔 I 

15 𝑘𝑔 fi wewkó `yBwU e¯‘ ci¯úi n‡Z . 5𝑚 `~i‡Z¡ Ae¯’vb Ki‡j Zv‡`i ga¨Kvi gnvKl©xq e‡ji gvb wb‡Pi 

g‡Zv K‡i mivmwi †ei Kiv hvq|  

 

Dc‡ii w¯Œb n‡Z †`Lv hvq †h, e¯‘ `yBwUi g‡a¨ we`¨gvb gnvKl© e‡ji gvb 4.004 × 10−8𝑁 GB K¨vjKz‡jU‡i 

e¨eüZ aªæeK¸‡jv ‘Committee On Data for Science and Technology (CODATA)’ Gi 2010 

mv‡j AvšÍR©vwZK e¨env‡ii 𝑆𝑡𝑎𝑛𝑑𝑎𝑟𝑑 Gi Dci wfwË K‡i †bIqv n‡q‡Q| 

 

1.14 cwigv‡ci GK‡Ki iƒcvšÍi 

weÁvb I cÖhyw³i RM‡Z cÖvq me iKg cwigv‡ci Rb¨ †gwUªK c×wZ e¨envi Kiv n‡jI wKQz wKQz †ÿ‡Î Ab¨vb¨ 

c×wZ e¨envi Kiv nq| cwigv‡ci wewfbœ iKg GK‡Ki iƒcvšÍi Kivi Rb¨ ClassWiz K¨vjKz‡jU‡i 20 †Rvov 

Unit Conversion myweav i‡q‡Q| G¸‡jv‡K 9 wU fv‡M fvM Kiv n‡q‡Q| q8 (CONV) e¨envi K‡i 

Gme GK‡K iƒcvšÍi Ki‡Z nq hv wb‡P †`Lv‡bv n‡jv-  

     

Gm‡ei g‡a¨ Length, Gi e¨envi me‡P‡q †ewk hv 1 †P‡c cvIqv hvq| Abyiƒcfv‡e, kw³i GK‡K iƒcvšÍi A_©vr 

Ryj †_‡K K¨vjwi A_ev K¨vjwi †_‡K Ry‡j iƒcvšÍi m¤¢e| GwU Energy MÖæ‡c cvIqv hv‡e|   

   

‡h msL¨vwU‡K Ryj †_‡K K¨vjwi‡Z iƒcvšÍi Ki‡Z n‡e †mB msL¨vwU cÖ‡ek Kiv‡bvi ci h‡_vchy³ conversion 

wbe©vPb Ki‡Z n‡e| Gici = evUb Pvc‡j djvdj cvIqv hv‡e| D`vniY¯^iƒc, 13 Ryj‡K K¨vjwi‡Z iƒcvšÍi 

Ki‡Z n‡j cÖ_‡g 13 Pvc‡Z n‡e| Gici q8 †P‡c wØZxq w¯Œ‡b wM‡q Energy  wbe©vP‡bi Rb¨ 3 Pvc‡Z 

n‡e| AZtci Avevi 3 †P‡c 𝐽 → 𝑐𝑎𝑙 wbe©vPb K‡i = Pvc‡j djvdj cvIqv hv‡e| 
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Dc‡ii w¯Œb n‡Z †`Lv hv‡”Q †h, 13𝐽 =  3.105738449 𝑐𝑎𝑙. 

‘National Institue of Standards and Technology (NIST)’ Gi 𝑆𝑡𝑎𝑛𝑑𝑎𝑟𝑑 Gi Dci wfwË K‡i 

K¨vjKz‡jU‡i cwigv‡ci GK‡Ki iƒcvšÍ‡ii gvb¸‡jv †bIqv n‡q‡Q|  

 

D`vniYgvjv 

1. 
95

37
 ‡K `kwgK fMœvs‡k cÖKvk Ki‡Z n‡e|  

mgvavb- a evUb e¨envi K‡i cÖ`Ë fMœvsk‡K K¨vjKz‡jU‡i cÖ‡ek Kwi‡q = evUb Pvc‡j K¨vjKz‡jUi fMœvsk 

AvKv‡i djvdj †`Lv‡e| Gici n evUb Pvc‡j `kwgK AvKv‡i djvdj cÖ`wk©Z n‡e| 

   

(Key log- a95$37=n) 

 

2. 0. 2̇4̇ †K mvaviY fMœvs‡k cÖKvk Ki‡Z n‡e| 

mgvavb- ‡h‡nZz K¨vjKz‡jU‡i mivmwi Ave„Ë `kwgK msL¨v †jLvi ‡Kv‡bv c×wZ †bB, ZvB 0. 2̇4̇ †K 

0.24242424…………. AvKv‡i K¨vjKz‡jU‡i cÖ‡ek Kiv‡Z n‡e| jÿ¨ ivL‡Z n‡e †h, `kwg‡Ki c‡i AšÍZ 

`k Ni ch©šÍ msL¨vc~iY Ki‡Z n‡e| Gici = evUb Pvc‡j mvaviY fMœvsk AvKv‡i wb‡Pi w¯Œ‡bi g‡Zv djvdj 

cÖ`wk©Z n‡e|  

 

(Key log-.24242424242424242424 
24=) 

 

3. 4. 3̇ ‡K 5. 7̇ w`‡q ¸Y Ki‡Z n‡e|  

mgvavb- 4. 3̇ Ges 5. 7̇ †K cÖ_‡g 2 bs D`vni‡Yi g‡Zv mvaviY fMœvs‡k iƒcvšÍi Ki‡Z n‡e| Gici fMœvskØq‡K 

¸Y Ki‡j djvdj fMœvs‡kB cÖ`wk©Z n‡e| Gici = evUb Pvc‡j djvdj `kwg‡K cÖ`wk©Z n‡e|  
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(Key log-4.333333333333333=C5. 
77777777777777777=C13a9$
O52a9=n) 

 

4. 𝑖8 wbY©q Ki‡Z n‡e| 

mgvavb- cÖ_‡g w2 †P‡c complex mode wbe©vPb Ki‡Z n‡e| Gici b evUb Pvc‡j K¨vjKz‡jU‡i 𝑖̇ 

cÖ`wk©Z n‡e| 𝑖 Gi NvZ cÖ‡ek Kiv‡bvi Rb¨ ^ evUb e¨envi Ki‡Z n‡e| Gici = evUb Pvc‡j wb‡Pi 

w¯Œ‡bi g‡Zv djvdj cÖ`wk©Z n‡e| 

 

(Key log- w2b^8=) 

 

5. (1 + 𝑖) I (−1 − 𝑖) `yBwU RwUj msL¨vi ¸Ydj †ei Ki‡Z n‡e|     

mgvavb- w2 †P‡c complex mode wbe©vPb K‡i RwUj msL¨vØq‡K wb‡Pi cÖ_g w¯Œ‡bi g‡Zv cÖ‡ek Kiv‡Z 

n‡e| Gici = evUb Pvc‡j wØZxq w¯Œ‡bi g‡Zv djvdj cÖ`wk©Z n‡e | 

   

(Key log- w2(1+b)O(p1pb)=) 

6. (125)10 †K †n·v‡Wwmgv‡j iƒcvšÍi Ki‡Z n‡e| 

mgvavb- cÖ_‡g w3 †P‡c Base- N mode-G cÖ‡ek Ki‡Z n‡e| K¨vjKz‡jUi MZvbyMwZKfv‡e [Dec] 

(†Wwmgvj) cÖ`k©b Ki‡e | cÖ`Ë msL¨vwU‡K cÖ‡ek Kwi‡q = Pvc‡Z n‡e| Gici ^ (HEX) evUb Pvc‡j 

cÖ`Ë `kwgK msL¨vwU wb‡Pi wØZxq w¯Œ‡bi g‡Zv †n·v‡Wwmgv‡j cwiYZ n‡e|  

   

(Key log- w3125=^) 
 

7. (12𝐴𝐸)16 †K A±v‡j iƒcvšÍi Ki‡Z n‡e| 

mgvavb- Dc‡ii D`vni‡Yi g‡Zv Base- N mode G cÖ‡ek Ki‡Z n‡e| K¨vjKz‡jUi [Dec] (†Wwmgvj) cÖ`k©b 

Ki‡e | ̂ evUb Pvc‡j K¨vjKz‡jUi Hexadecimal mode G hv‡e Ges [Hex] (‡n·v‡Wwmgvj) cÖ`k©b Ki‡e| 



22 

Gici 12𝐴𝐸 msL¨vwU‡K K¨vjKz‡jU‡i cÖ‡ek Kwi‡q h (oct) evUb Pvc‡j msL¨vwU wb‡Pi wØZxq w¯Œ‡bi g‡Zv 

A±v‡j cÖ`wk©Z n‡e| 

   

w3^12zk=h 
 

8. (1001)2I (10001)2 †hvM Ki‡Z n‡e| 

mgvavb- w3†P‡c K¨vjKz‡jU‡i Base- N mode G cÖ‡ek Kiv n‡jv| Gici i (BIN) ‡P‡c Binary 

mode G cÖ‡ek Ki‡Z n‡e| AZtci wb‡Pi w¯Œ‡bi g‡Zv msL¨v ỳBwU‡K cÖ‡ek Kwi‡q evUb =Pvc‡j djvdj 

cÖ`wk©Z n‡e| 

   

(Key log- w3i1001+10001=) 
 

9. (𝐴)16 + (12)8 = ? 

mgvavb- w3 †P‡c K¨vjKz‡jU‡i Base- N mode G cÖ‡ek K‡i  ̂  (Hex) ‡P‡c cÖ_‡g Hexadecimal 

mode G Avm‡Z n‡e| Gici z (A) †P‡c =evUb Pvc‡j wb‡Pi cÖ_g w¯Œ‡bi g‡Zv GKwU w¯Œb cvIqv hv‡e| 

Gici + evUb †P‡c h (oct) Pvc‡j K¨vjKz‡jUi wØZxq gvbwU A±vj MÖnY Ki‡e| wØZxq gvbwU †`Iqvi ci 

= evUb Pvc‡j djvdj A±v‡j cÖ`wk©Z n‡e| ‡n·v‡Wwmgv‡j djvdj cvIqvi Rb¨ ^ (HEX) evUb Pvc‡Z n‡e| 

     

(Key log- w3^z=+h12=^) 
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Abykxjbx-1 

1| Ave„Ë `kwgK fMœvs‡k cÖKvk Ki- (K) 
1

6
 (L) 

7

11
   (M) 3

2

9
   

2| mvaviY fMœvs‡k cÖKvk Ki- (K) 0. 2̇ (L) 0. 3̇5̇ (M) 0.13̇  

3| m`„k Ave„Ë `kwgK fMœvs‡k cÖKvk Ki- (K) 2. 3̇, 5.23̇5̇ (L) 7.26̇, 4.237̇      

(M) 5. 7̇, 8. 3̇4,̇  6. 2̇45̇   

4| 43, 80 Gi kZKiv KZ Ask? 

5| 12345678 Gi mKj †gŠwjK Drcv`K †ei Ki| 

6| 76
 Gi gvb †ei Ki| 

7| 45 + 12 Gi gvb †ei Ki| 

8| 229 − 1 †gŠwjK msL¨v wK bv Zv wbY©q Ki| 

9| 73 × 73 × 73
 Gi gvb wbY©q Ki Ges GwU 3433

 Gi mgvb wKbv Zv †`L| 

10| 10
1

2
 
Gi gvb wbY©q Ki Ges cÖvß dj‡K eM© Ki‡j Kx NU‡e Zv e¨vL¨v Ki| 

11| K¨vjKz‡jUi e¨envi K‡i 7−2
 Gi gvb †ei Ki| 

12| GKwU msL¨vi eM©g~‡ji gvb cvIqv †Mj 6√2 msL¨vwU KZ? 

13| GKwU ev”Pvi R‡b¥i mgq IRb 3.3kg| cvDÛ I AvD‡Ý IRb KZ n‡e? 

14| †UKbvd †_‡K †ZuZzwjqv Gi `~iZ¡  567 gvBj| K¨vjKz‡U‡ii mvnv‡h¨ `~iZ¡‡K wK‡jvwgUv‡i cÖKvk Ki| 

15| (62)10 ‡K †n·v‡Wwmgvj, A±vj I evBbvwi‡Z iƒcvšÍi Ki| 

16| 128 + 578 + 148 =? 

17| −9 Gi eM©g~j KZ n‡e? 

18| 4 − 7𝑖 Gi AbyeÜx RwUj msL¨v, gWzjvm I AvM©y‡g›U †ei Ki| 

19| 12 + 5𝑖 ‡K †cvjvi AvKv‡i cÖKvk Ki| 

20| (6,
2𝜋

3
) ‡K Kv‡Z©mxq AvKv‡i cÖKvk Ki| 

21| (4 − 𝑖)−3
 Gi gvb KZ? 

22| (6 − 𝑖)(4𝑖 + 5) Gi gvb KZ? 

23| (3 + 𝑖) ÷ (2 + 𝑖) Gi gvb KZ? 
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wØZxq Aa¨vq 

 

 

dvskb 

(Function) 

 

hw` `yBwU PjK 𝑥 I 𝑦 Gi g‡a¨ Ggb GKwU we‡kl ai‡bi Aš̂q ev m¤úK© _v‡K †hb 𝑥 Gi cÖwZwU gv‡bi Rb¨ 𝑦 

Gi GKwU I †KejgvÎ GKwU gvb cvIqv hvq Zvn‡j H Aš̂q ev m¤úK©‡K dvskb ejv nq| hw` 𝑥 Gi ‡Kv‡bv gv‡bi 

Rb¨ 𝑦 Gi GKvwaK gvb cvIqv hvq Zvn‡j H Aš̂qwU‡K dvskb ejv hv‡ebv| 

dvsk‡bi aviYv MwY‡Zi †gŠwjK aviYv¸‡jvi GKwU| ClassWiz Claculator e¨envi K‡i dvsk‡bi ˆewkó¨¸‡jv 

mvswL¨Kfv‡e ch©‡eÿY Kiv hvq| GB ˆewkó¨¸‡jvi wfZ‡i Av‡Q bvbvwea dvsk‡bi cÖK…wZ, mvg¨Zv, Amxg‡ZvU †iLv 

Ges m‡e©v”P I me©wb¤œgvb|    

 dvskb Ges ivwki ch©‡eÿY 

 GKvwaK ivwki g‡a¨ Zzjbv 

 ‰iwLK I wØNvZ dvsk‡bi ˆewkó¨ m¤ú‡K© Av‡jvPbv| 

 wÎNvZ dvsk‡bi ˆewkó¨ m¤ú‡K© Av‡jvPbv  

 g~j` dvsk‡bi Av‡jvPbv 

 dvsk‡bi †jLwPÎ m¤ú‡K© aviYv Ges 

 dvsk‡bi m‡e©v”P I me©wb¤œ gvb wbY©q  

GRb¨ Calculator G CALC cÖ‡mm Ges Table mode (w9) e¨envi Kiv n‡e| 
 

2.1 dvskb Ges ivwki ch©‡e¶Y 

Calulate mode Gi gva¨‡g dvskb ch©‡e¶Y Kivi wewfbœ Dcvq Av‡Q| GKwU wbw`©ó we›`y‡Z ivwk A_ev dvsk‡bi 

gvb K¨vjKy‡jU‡ii mvnv‡h¨ mivmwi ‡ei Kiv hvq| aiv hvK, GKwU dvskb 𝑓(𝑥) = 𝑥3 − 2𝑥2 + 1.  

2 Øviv 𝑥 ‡K cÖwZ¯’vcb K‡i 𝑥 = 2 Gi Rb¨ dvsk‡bi gvb ‡ei Kiv hvq- 

 

weKí c×wZ‡Z, 𝑥 Gi gvb evi evi emv‡bvi Sv‡gjv Gov‡bvi Rb¨, G‡K ‡g‡gvwi‡Z msi¶Y Kiv nq| GRb¨ cÖ_‡g 

JGes Zvici [ ‡P‡c wb‡gœv³ fv‡e ivwkwUi gvb ‡ei Kiv m¤¢e- 
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hLb A‡bK¸‡jv gvb ‡`qv _vK‡e ZLb r e¨envi Kiv AwaK myweavRbK| D`vniY¯^iƒc aiv hvK, 𝑥 = −1,2  

Ges 3 Gi Rb¨ ‡Kv‡bv gvbwU dvsk‡bi g~‡ji KvQvKvwQ, ‡hLv‡b 𝑓(𝑥) = 0, Zv ‡ei Ki‡Z n‡e| ‡h ivwkwUi gvb 

‡ei Ki‡Z n‡e Zv [ (wKš‘ = bv ‡P‡c ) ‡P‡c K¨vjKy‡jU‡i cÖ‡ek Kiv‡bv hvq- 

 

dvskbwUi gvb ‡ei Kivi Rb¨ r Kx Pvc‡j K¨vjKy‡jUi 𝑥 Gi eZ©gvb gvb cÖ`k©b Ki‡e (G‡¶‡Î  𝑥 = 2), 

hv w¯Œ‡bi wb‡Pi As‡k cÖ`wk©Z n‡e| = Pvcvi c‡i 𝑥 Gi Kvw•LZ gvb cÖ‡ek Ki‡j GwU bZyb gvb cÖ`k©b Ki‡e 

hv wb‡P gv‡Si w¯Œ‡b ‡`Lv‡bv n‡q‡Q| ivwkwUi gvb ‡ei Kivi Rb¨ cwi‡k‡l = Kx Pvc‡Z n‡e| djvdjwU wb‡P 

wZb bv¤^vi w¯Œ‡b ‡`Lv‡bv n‡q‡Q| 

     

cybivq = evUb ‡P‡c GB c×wZwU Ab¨vb¨ gv‡bi Rb¨ Pvjy ivLv hvq| C evUb bv Pvcv ch©šÍ A_ev 

K¨vjKy‡jU‡ii Mode cwieZ©b bv Kiv ch©šÍ CALC ‡cÖv‡mm Pvjy _vK‡e| GB c×wZ‡Z `¶Zvi mv‡_ A‡bK¸‡jv 

gvb ‡ei Kiv m¤¢e| 

wb‡Pi w¯Œ‡b ‡`Lv hv‡”Q ‡h, 𝑓(2) = 1 I 𝑓(3) = 10 GB wZbwU gvb ‡_‡K Abyaveb Kiv hvq, 𝑥 = 2 Gi Rb¨ 

𝑥 Gi gvb dvsk‡bi GKwU g~‡ji KvQvKvwQ|  

   

   

ClassWiz G gvb msi¶‡Yi Rb¨ A ‡_‡K F, x, y I M me©‡gvU 9 wU ‡g‡gvwi Kx i‡q‡Q| GB ‡g‡gvwi Kx ¸‡jv 

e¨envi K‡i GKvwaK PjKwewkó ivwki gvbI CALC myweavi gva¨‡g ‡ei Kiv hvq| D`vniY¯^iƒc ejv hvq, hw` 

AI BGKwU mg‡KvYx wÎfy‡Ri `yBwU mg‡KvY mwbœwnZ evû wb‡`©k K‡i Zvn‡j AwZfy‡Ri gvb n‡e- 

√(𝐴2 + 𝐵2 ) 

GB ivwkwU K¨vjKy‡jU‡i cÖ‡ek Kwi‡q r Kx Pvc‡Z n‡e| 
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wb‡P cÖ`wk©Z wP‡Îi g‡Zv K¨vjKy‡jUi A Ges B Gi gvb PvB‡e Ges ivwkwUi gvb ‡ei Ki‡e| cÖ‡Z¨KwU gvb cÖ‡ek 

Kiv‡bvi ci = Kx Pvc‡Z n‡e| 

     

myZivs, GKwU mg‡KvYx wÎfy‡Ri `yBwU mwbœwnZ evû 5 Ges 12 n‡j Gi AwZfzR n‡e 13| A I B Gi Av‡iv gvb 

emv‡bvi Rb¨ cybivq = A_ev r evUb Pvc‡Z n‡e|  

 

2.2 ivwki Zyjbv 

CALC myweav K‡qKwU ivwki Zyjbv Kivi Rb¨ e¨envi Kiv ‡h‡Z cv‡i| GwU Kivi Rb¨ ivwk¸‡jvi gv‡S ‡Kvjb 

(:) (Qy) emv‡Z nq| Gici r evUb ‡P‡c PjK¸‡jvi gvb cÖ‡ek Kiv‡Z nq| µgvš̂‡q = evUb 

Pvc‡j ivwk¸‡jvi gvb GK GK K‡i ‡ei n‡e| wb‡Pi D`vni‡Y `yBwU ivwk 𝑥(𝑥 + 1) Ges 𝑥2 + 1Gi gvb 

Zyjbv Kiv n‡q‡Q| 

     

𝑥 Gi GKwU gvb cÖ‡ek Kiv‡bvi ci = evUb Pvc‡j 𝑥 Gi H gv‡bi Rb¨ cÖwZwU ivwki gvb ch©vqµ‡g ‡ei n‡e| 

wØZxqwUi ci = evUb cybivq ‡P‡c 𝑥Gi bZyb gvb cÖ‡ek Kiv‡bv hv‡e| 

GB fv‡e ‡`Lv hvq ‡h, 𝑥 Gi wewfbœ gv‡bi Rb¨ 𝑥(𝑥 + 1)Ges 𝑥2 + 1Gi gvb wfbœ iKg n‡e|                    

ïaygvÎ 𝑥 = 1Gi Rb¨ `yBwU dvsk‡bi gvb GKB nq| 

 

2.3 Table mode Gi e¨envi 

hLb GKwU dvsk‡bi gvb wewfbœ we›`y‡Z ‡ei Ki‡Z nq, ZLb gv‡bi ZvwjKv ‰Zwi Kiv me ‡_‡K fv‡jv c×wZ n‡Z 

cv‡i| GwU Kivi Rb¨ Table mode e¨envi Ki‡Z n‡e|w9 ‡P‡c 𝑥 Gi GKwU dvskb 𝑓 cÖ‡ek Kiv‡bv 

hvq| 

D`vniY wn‡m‡e ejv hvq, 𝑥 = 0 Ges 𝑥 = 2 Gi g‡a¨ 𝑓(𝑥) = 2𝑥 − 𝑥3
Gi gvb ‡Kv_vq k~b¨ Zv wbY©q Kivi 

Rb¨ A‡bK¸‡jv we›`y‡Z gvb ‡ei K‡i dvskbwUi ‡Kv‡bv gvb k~‡b¨i KvQvKvwQ Zv ‡`Lv myweavRbK| GwU Kivi Rb¨ 

mgZzj¨ dvskb 𝑓(𝑥) = 2𝑥 − 𝑥3
 wb‡Pi g‡Zv K‡i ZvwjKv fy³ Kiv hvq (GLv‡b ïaygvÎ 𝑓 dvskbwU e¨envi Kiv 

n‡q‡Q)| 

     

2𝑥
 cÖ‡ek Kiv‡bvi ci m~PK ‡_‡K ‡ei nIqvi Rb¨ $evUb Pvcvi K_v g‡b ivLv‡Z n‡e| 
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K¨vjKy‡jU‡i = evU‡bi gva¨‡g 𝑓(𝑥) dvskb cÖ‡ek Kiv‡bvi ci w¯Œ‡b 𝑔(𝑥) dvskbwU Avm‡e| ‡h‡nZy Avgv‡`i 

GLv‡b GKwU dvskb i‡q‡Q, = ‡P‡c G‡K D‡c¶v Kiv hvq| (SETUP G wM‡q ‡Uwej (Table) wb‡`©kbv 

e¨envi K‡i ClassWiz ‡K GKwU dvsk‡b mxgve× ivLv hvq|) 

Gici Table Gi Rb¨ 𝑥  Gi ‡h gvb¸‡jvi ZvwjKv ‰ZwiKi‡Z n‡e Zvi cÖ_g gvb wn‡m‡e Start, ‡kl gvb wn‡m‡e 

End Ges Zv‡`i gv‡Si e…w×i cwigvY wn‡m‡e Step Gi gvb cÖ‡ek Kiv‡Z n‡e| ‡Lqvj ivL‡Z n‡e ‡h, ‡UwejwU 

30wU gvb aviY Ki‡Z m¶g| G‡¶‡Î, GKwU D`vniY wb‡P ‡`Lv‡bv n‡jv| cÖ‡Z¨KwU gvb cÖ‡ek Kiv‡bvi ci 

=evUb Pvc‡Z n‡e| 

   

Step Gi gvb cÖ‡ek Kiv‡bvi ci, gv‡bi ZvwjKv cÖ̀ k©b Ki‡e| EGes RevUb e¨envi K‡i ‡h‡Kv‡bv Ae¯’v‡bi 

gvb ‡`Lv hvq| Wvbw`‡K 𝑓(𝑥) Kjv‡g Kvm©iwU (Cursor) ivLv myweavRbK| G‡Z K¨vjKy‡jUi `kwg‡Ki ci AwaK 

msL¨K AsK cÖ̀ k©b K‡i | 

G‡¶‡Î, 𝑥 = 1.3 Ges 𝑥 = 1.4 Gi g‡a¨ GKwU g~j we`¨gvb Zv ‡evSv hvq| KviY dvskbwUi gvb GB `yB we›`yi 

gv‡S wPý cwieZ©b K‡i‡Q| AwaK ¯úó djvd‡ji Rb¨ 𝑥 =1.3 ‡_‡K ïiæ K‡i 𝑥 = 1.4 ch©šÍ Av‡iKwU bZyb 

ZvwjKv ‰Zwi Ki‡Z n‡e, wKš‘ Av‡iv ‡QvU e¨eavb 0.01 wb‡q| GwU Kivi Rb¨ C evUbwU Pvc‡Z n‡e ( hv ‡Kv‡bv 

wKQy gy‡Q ‡dj‡e bv hw` bv GwU cici `yB evi Pvcv nq ) Ges c~‡e©i g‡Zv bZyb gvb cÖ‡ek Kiv‡bvi Rb¨ =evUb 

Pvc‡Z n‡e| wKQy djvdj wb‡P ‡`Lv‡bv n‡jv- 

 

GB c×wZ‡Z cÖwZevi 𝑥 Gi gvb `kwg‡Ki ci GK Ni evwo‡q djvd‡ji ¯úóZv `ªæZvi mv‡_ e…w× Kiv hvq| 

G‡¶‡Î ‡evSv hv‡”Q ‡h, 𝑥 = 1.37Ges 𝑥 = 1.38 Gi g‡a¨ 𝑓(𝑥)Gi GKwU g~j we`¨gvb|  

Gi GKwU fv‡jv weKí c×wZ i‡q‡Q| Kvm©iwU‡K 𝑥 Kjv‡g ¯’vcb K‡i,  nvBjvBU nIqv 𝑥 Gi gvb‡K bZyb gvb 

w`‡q cÖwZ¯’vcb Ki‡Z n‡e| = evUb Pvcvi mv‡_ mv‡_ bZyb we›`y‡Z dvsk‡bi bZyb GKwU gvb cÖ̀ k©b Ki‡e| 

wbix¶v I mgš̂q (Trial and adjustment) c×wZ ‡evSvi Rb¨ w¯Œb j¶¨ Ki‡j ‡`Lv hv‡e 𝑥 Gi c~e©eZ©x gvb 

1.38 cÖwZevi 1.375, 1.373 Ges Ae‡k‡l 1.3735 Øviv cÖwZ¯’vcb Kiv n‡q‡Q|  

     

𝑓(𝑥)Gi g~‡ji wbKU¯’ GB gv‡bi ch©vq µwgK cwieZ©‡bi Kvi‡b ZvwjKvi Ab¨ gvb¸‡jvi ‡Kv‡bv cwieZ©b n‡e 

bv| D³ D`vniY ‡_‡K ‡evSv hvq ‡h, dvsk‡bi mv‡_ mswkøó ¸iæZ¡c~Y© we›`y¸‡jv (‡hgb- g~j, ‡Q`we›`y, Pig gvb 

BZ¨vw`) wbY©‡q gv‡bi ZvwjKv LyeB Kvh©Ki| cieZ©x Aby‡”Q`¸‡jv‡Z ‡`Lv hv‡e, dvsk‡bi Ab¨vb¨ ‰ewkó¨¸‡jv 

Abyave‡b gv‡bi ZvwjKvi h‡_ó ¸iæZ¡ i‡q‡Q|  

c~e©eZ©x Aby‡”Q‡`, 𝑥 Gi wewfbœ gv‡bi Rb¨ 𝑥(𝑥 + 1)Ges  𝑥2 + 1 ivwk `yBwUi Zyjbv Kiv n‡q‡Q| Av‡iv AwaK 

Kvh©Kic×wZ n‡jv gv‡bi `yBwU ZvwjKv ‰Zwi Kiv hv ivwkØ‡qi A‡bK¸‡jv gvb GK mv‡_ ‡`L‡Z mvnv‡h¨ Ki‡e| 

Gic‡ii w¯Œ‡b `yBwU‡Z ‡`Lv hv‡”Q ‡h, GwU wKfv‡e Table Mode Gi gva¨‡g Kiv hvq| 



28 

 

ïiæ, ‡kl Ges avc wba©viY Kiv n‡jv| wb‡Pi djvdj ‡_‡K ‡`Lv hv‡”Q ‡h, 𝑥 = 1 Gi Rb¨ dvskb `yBwUi gvb 

mgvb| Z…Zxq w¯Œ‡b 𝑥 = 5.75 Gi gvb cix¶v Kiv n‡q‡Q| 

j¶Yxq ‡h, ClassWiz G dvsk‡bi gv‡bi ZvwjKv ‰Zwi Kivi Rb¨ PjK wn‡m‡e ïaygvÎ 𝑥 Ges dvskb wn‡m‡e 

𝑓 I 𝑔 e¨envi‡hvM¨| myZivs Ab¨vb¨ PjK hy³ dvskb‡K 𝑥 Gi dvskb AvKv‡i cÖ‡ek Kiv‡Z n‡e| D`vniY¯^iƒc 

ejv hvq , ℎ(𝑡) = 5𝑡 + 7 ‡K Gi mgZzj¨  dvskb 𝑓(𝑥) = 5𝑥 + 7 AvKv‡i cÖ‡ek Kiv‡Z n‡e| mKj 

mvswL¨K gvb GKB _vK‡e; ïaygvÎ PjK Ges dvsk‡bi bvg cwieZ©b n‡e|  

     
 

 

2.4 ‰iwLK Ges wØNvZ dvskb (Linear And Quadratic Function) 

aiv hvK, GKwU GK NvZ wewkó dvskb hvi PjK¸‡jv GK NvZ m¤^wjZ| GLv‡b `yBwU D`vniY ‡`qv n‡jv - 

𝑓(𝑥) = 2𝑥 Ges 𝑔(𝑥) = 7 − 3𝑥 

gv‡bi ZvwjKv n‡Z ‡`Lv hvq, Pj‡Ki gv‡bi wbw`©ó cwieZ©‡bi mv‡_ mv‡_ dvsk‡bi gvb wbw`©ó cwigv‡Y e…w× A_ev 

n«vm cvq| wb‡Pi `yBwU w¯Œ‡b evg cv‡k 𝑓 Ges Wvb cv‡k 𝑔 Gi gvb cÖ̀ wk©Z n‡q‡Q| 

   

hLb 𝑥 Gi gvb 1 e…w× cvq, ZLb 𝑓(𝑥) Gi gvb 2 K‡i e…w× cvq| GKB mv‡_ 𝑔(𝑥) Gi gvb 3 K‡i n«vm cvq| 

Dc‡ii w¯Œbk‡Ui ‡P‡q K¨vjKy‡jU‡i ZvwjKvi Dc‡iI wb‡P ‡M‡j GwU Av‡iv ®úó nq| ‡Kbbv Dc‡ii w¯Œbk‡U gvÎ 

Pvi ‡Rvov gvb cÖ̀ wk©Z n‡q‡Q| 

GB ai‡Yi ZvwjKv e¨envi K‡i Av‡iv `¶Zvi mv‡_ KvM‡R ‡jL wPÎ A¼b Kiv hvq| 

GB c×wZ‡Z gv‡bi ZvwjKv GK NvZ (Linear) dvsk‡bi ‡jL wPÎ m¤ú‡K© aviYv Ki‡Z mvnvh¨ K‡i| GLv‡b 𝑓(𝑥) 

GKwU µgea©gvb dvskb hvi Xvj 2| Aci w`‡K 𝑔(𝑥) AwaK µgn«vmgvb dvskb hvi Xvj -3| wb‡Pi ‡jLwPÎ n‡Z 

‡`Lv hv‡”Q ‡h, cÖ‡Z¨KwU dvskb‡K GKwU ‡iLvi gva¨‡g Dc¯’vcb Kiv hvq| GB Kvi‡Y G‡`i ‰iwLK (Linear) 

dvskb ejv nq| 

   

 

 

 

 

Dc‡ii ‡jL wPÎwU QR ‡Kv‡Wi gva¨‡g I‡qe mvBU n‡Z ‡ei Kivi Rb¨ QR ‡KvW ‡Rbv‡iUi A¨vc _vK‡Z n‡e| 

cÖ_‡g gv‡bi ZvwjKv ‡ei Ki‡Z n‡e| Gici qT Pvc‡j K¨vjKy‡jUi GKwU QR ‡KvW cÖ̀ k©b Ki‡e| 

¯§vU©‡dv‡bi gva¨‡g GB ‡KvWwU ¯‹¨vb Ki‡j CASIO Gi I‡qe ‡cB‡R ‡jLwPÎ Ges ‡mB mv‡_ dvskbwUi AviI 

Ab¨vb¨ ‰ewkó¨ cÖ̀ wk©Z n‡e| ‡Lqvj ivL‡Z n‡e ‡h, ¯§vU©‡dv‡bi B›Uvi‡bU dvskb Pvjy Av‡Q wKbv| 
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wØNvZ dvsk‡b GKwU wØNvZ m¤^wjZ PjK _v‡K Ges Gi ‰ewkó¨ ‰iwLK dvskb ‡_‡K wfbœ|  Pj‡Ki gv‡bi GKB 

cwigvY cwieZ©‡bi mv‡_ dvsk‡bi gvb wbqwg‡Zvfv‡e cwiewZ©Z nq bv| D`vniY¯^iƒc, GKwU wØ NvZ dvskb    

𝑓(𝑥)  = 𝑥2 − 2𝑥 − 1, hvi gv‡bi ZvwjKv wb‡P ‡`Iqv n‡q‡Q| hLb 𝑥 Gi gvb 1 n‡Z 2 †Z e…w× cvq, ZLb 

dvsk‡bi gvb 1 e„w× ‡c‡q −2 ‡_‡K −1 nq| wKš‘ hLb 𝑥 Gi gvb 2 ‡_‡K 3-‡Z cwiewZ©Z nq ZLb dvsk‡bi 

gvb 3 GKK e…w× ‡c‡q −1 ‡_‡K 2-G hvq| ‰iwLK dvsk‡bi g‡Zv e…w×wU wbqwgZ bq| 

   

‡Uwe‡ji Dc‡i ‡_‡K wb‡P ‡M‡j A_ev wb‡P ‡_‡K Dc‡i ‡M‡j ‡`Lv hvq, 𝑥 = 1Gi Wvb Ges evg cv‡k dvsk‡bi gvb 

GKB fv‡e e…w× cvq; cÖK…Zc‡¶ 𝑥 = 1 Gi Dfq cv‡k dvsk‡bi gvb GKB _vK‡e, hvi me©wbgœ gvb 𝑓(𝑥) = −2| 

    

cybivq, GB ai‡bi gv‡bi ZvwjKv dvsk‡bi ‡jLwPÎ `¶Zvi mv‡_ AsKb Ki‡Z mvnvh¨ K‡i|  

me©wbgœ gvb 𝑓(1) = −2 ‡_‡K ïiæ K‡i 𝑥 Gi gvb Dfq w`‡K GK GKK evovi mv‡_ mv‡_ dvsk‡bi gvb 1,3,5,7 

Gfv‡e e…w×cÖvß nq | 

hw`I dvsk‡bi ‰ewkó¨ ‡evSvi Rb¨ ‡jLwPÎ myweavRbK, gv‡bi ZvwjKv dvsk‡bi ‡jLwP‡Îi AvKvi Ges Gi ‰ewkó¨ 

m¤ú‡K© aviYv ‡`q| ClassWiz wØNvZ dvsk‡bi ‡jLwP‡Îi ‰ewkó¨ ‡evSvi Rb¨ Av‡iv AwaK Z_¨ w`‡Z 

m¶g|wze¨envi K‡i Equation/Function mode-G ‡h‡Z n‡e| Gici wb‡Pi g‡Zv K‡i 2 NvZ hy³ 

Polynomial dvskb wba©viY Ki‡Z n‡e| 

       

wØNvZ dvsk‡bi wZbwU mnM 1,−2 Ges −1 cÖ‡Z¨KwUi c‡i = evUb ‡P‡c cÖ‡ek Kiv‡Z n‡e| 

 

Zvici Avevi = evUb Pvc‡j dvskbwUi `yBwU g~j 𝑥1 I 𝑥2  wb‡Pi g‡Zv K‡i cÖ̀ k©b Ki‡e| 

   

me‡k‡l, = `yB evi Pvc‡j (1, −2) we›`y‡Z cive…‡Ëi Pig gv‡bi ¯’vbvsK (1,−2) cÖ`k©b Ki‡e| 



30 

   

g~j, Pig gvb Ges ZvwjKv gvb Rvbv _vK‡j wØNvZ dvsk‡bi ‡jLwPÎ AsKb Kiv mnR n‡q hvq| 

Dc‡ii eY©bv¸‡jv ‡jLwP‡Î `…k¨gvb, ‡hwU ‡`Lv‡”Q ‡h, me©wbgœ gvb (1, −2) we›`yMvgx cive…ËwUi GKwU cÖwZmvg¨ 

‡iLv i‡q‡Q| hv 𝑦 A‡¶i mgvšÍivj Ges hvi mgxKiY 𝑥 = 1| 

 

 

 

 

 

 

2.5 wÎNvZ dvskb  

wÎNvZ dvsk‡b Pj‡Ki m‡e©v”P NvZ wZb n‡q _v‡K| ‰iwLK Ges wØNvZ dvsk‡bi g‡Zv ZvwjKv c×wZ wbw`©ó wÎNvZ 

dvsk‡bi ‰ewkó¨ ‡evSvi Rb¨ mnvqK| D`vniY wn‡m‡e wb‡Pi ZvwjKv n‡Z ‡`Lv hv‡”Q ‡h, wÎNvZ dvskb 𝑓(𝑥) =

𝑥3 e…w× cv‡”Q, hw`I Zv ‰iwLKfv‡e bq Ges Gi gvb 𝑥 < 0 Gi Rb¨ FYvZœK Ges 𝑥 > 0 Gi Rb¨ abvZœK| 

     

‡hLv‡b GB wÎNvZ dvskb g~jwe›`y 𝑥 = 0 Gi mv‡c‡¶ cÖwZmg, wKš‘ Ab¨vb¨ wÎNvZ dvsk‡bi Zv bq| cybivq, 

gv‡bi GKwU ZvwjKv dvsk‡bi ‡jLwP‡Îi AvK…wZ m¤ú‡K© AšÍt`…wó cÖ̀ vb K‡i wb‡Pi ‡Uwe‡j wfbœ GKwU wÎNvZ dvskb 

𝑓(𝑥) = 𝑥³ − 𝑥 − 1 ‡`Lv‡bv n‡q‡Q, hv g~j we›`yi mv‡c‡¶ cÖwZmvg¨ bq| 

     

GB `yBwU ZvwjKv D³ `yBwU wÎNvZ dvsk‡bi ‡jLwPÎ m¤ú‡K© Kíbv Ki‡Z mvnvh¨ K‡i hv wb‡P QR ‡Kv‡Wi gva¨‡g 

AwR©Z ‡jLwP‡Î ‡`Lv‡bv n‡q‡Q ‡hLv‡b 𝑓(𝑥) = 𝑥3 − 𝑥 − 1 I 𝑔(𝑥) = 𝑥3
| ‡jLwPÎwU GwU ¯úó K‡i ‡h, 

wÎNvZ dvsk‡bi wewfbœ iKg AvK…wZ i‡q‡Q (hv ‰iwLK dvskb ‡hwUi AvK…wZ ïaygvÎ  ‰iwLK Ges wØNvZ dvskb ‡hwUi 

AvK…wZ ïaygvÎ cive…ËvKvi, Gi g‡Zv bq)| 
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gv‡bi ZvwjKv wØNvZ Ges wÎNvZ dvsk‡bi g‡a¨I Zyjbv Ki‡Z mvnvh¨ K‡i| D`vniY¯̂iƒc ỳBwU dvskb 𝑓(𝑥) = 𝑥2
 

Ges 𝑔(𝑥) = 𝑥3
 hw` GKB ‡Wv‡g‡bi wfZ‡i gv‡bi ZvwjKvi w`‡K fv‡jvfv‡e j¶¨ Kiv nq, Zvn‡j ‡`Lv hv‡e ‡h, 

0 < 𝑥 < 0.5 Gi wfZi wØNvZ dvsk‡bi ‡P‡q wÎNvZ dvskb axi MwZ‡Z e…w× cÖvß n‡”Q Ges 1 < 𝑥 < 2 Gi ‡fZi 

`ªæZ MwZ‡Z e…w×cÖvß n‡”Q| GB cv_©K¨ Abyaveb Kivi Rb¨ aiv hvK, 0 < 𝑥 < 1Gi Rb¨ gv‡bi ZvwjKv- 

   

j¶bxq ‡h 1 < 𝑥 < 2-Gi wfZ‡i wb‡Pi ZvwjKv‡Z gvb¸‡jv wfbœiKg| G‡¶‡Î wÎNvZ dvsk‡bi gvb wØNvZ 

dvsk‡bi ‡P‡q `ªæZ e…w× cv‡”Q|  

     

 Dfq dvsk‡bi ‡jLwPÎ mij‰iwLK bq, eis eµ‡iLv| wKš‘ eµ‡iLv¸‡jv GKwU n‡Z Ab¨wU Avjv`v| wb‡Pi 

‡jLwP‡Î GB ‰ewkó¨¸‡jvI ¯úó|  

   

                     

 

 

 

 

2.6 g~j` (Rational) dvskb 

g~j` dvskb n‡jv fMœvsk AvKv‡ii dvskb hvi n‡i GKwU PjKhy³ ivwk _v‡K| 

g~j` dvskb GKB c×wZ‡Z ch©‡e¶Y Kiv hvq| g~j` dvsk‡bi ỳBwU D`vniY we‡ePbv Kiv hvK,  

𝑓(𝑥) =
1

𝑥
 Ges 𝑔(𝑥) =

1

𝑥−1
 

gv‡bi ZvwjKv ‰Zwi Ki‡j GKwU wbw`©ó ‰ewkó ‡hLv‡b n‡ii gvb k~b¨, Zv mv‡_ mv‡_B ̄ úó n‡q hvq| G‡¶‡Î 𝑓(𝑥) 

Gi ZvwjKvq 𝑥 = 0 Ges 𝑔(𝑥) Gi ZvwjKvq 𝑥 = 1 AšÍf©y³| 
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KviY ni k~b¨ n‡j Zvi gvb AmsÁvwqZ nq, ZvB 𝑓(0) Ges 𝑔(1) Gi gvb ‡bB| †mRb¨ K¨vjKy‡jUi Dfq‡¶‡Î 

ERROR ‡`Lvq|   

GB ai‡bi wew”QbœZvi ‡¶‡Î g~j` dvsk‡bi ‰ewkó¨ n‡jv ‡h G‡`i gvb GB Aby‡”Q‡` Av‡jvP¨ Ab¨vb¨ dvsk‡bi 

g‡Zv mnR Ges wbiwew”Qbœfv‡e cwiewZ©Z nq bv| eis ÔnVvrÕ cwiewZ©Z nq, hvi d‡j GB ai‡bi dvsk‡bi `yBwU 

Avjv`v ‡jLwPÎ _v‡K|  

Dc‡ii g~j` dvskb we‡ePbv Ki‡j, wKQy ZvwjKve× gvb GB NUbv `…k¨gvb K‡i| wb‡Pi w¯Œb¸‡jv fv‡jv K‡i j¶¨ 

Kiv hvK 

    

 

 

 

 

ZvwjKve× gvb¸‡jv ch©‡e¶‡Y GwU cÖZxqgvb nq ‡h 𝑥 > 0 Gi Rb¨ 𝑓(𝑥) Gi gvb abvZ¥K Ges 𝑥 < 0 Gi 

Rb¨ 𝑓(𝑥)Gi gvb FYvZ¥K| Aciw`‡K 𝑥 > 1 Gi R‡b¨ 𝑔(𝑥)Gi gvb abvZ¥K Ges 𝑥 < 1Gi Rb¨ 𝑔(𝑥)Gi 

gvb FYvZ¥K| GQvov Av‡iv cÖZxqgvb nq ‡h, 0 Gi Dfq cv‡k 𝑓(𝑥) Gi gvb G‡K Ac‡ii wecixZ, hv wb‡`©k 

K‡i 𝑥 = 0 ‡Z dvskbwU cÖwZmg| 𝑔(𝑥) Gi gvb wb‡`©k K‡i ‡h GwU 𝑥 = 1 Gi mv‡c‡¶ cÖwZmg| GB ai‡bi 

gv‡bi ZvwjKv ‡jL KvM‡R dvsk‡bi ‡jLwPÎ AsKb Ki‡Z mvnvh¨ K‡i|  QR ‡KvW n‡Z cÖvß GB `yBwU dvsk‡bi 

‡jLwP‡Î GB ai‡bi ‰ewkó¨¸‡jv cÖZxqgvb nq| 

  

 

 

 

 

g~j` dvsk‡bi Av‡iKwU ‰ewkó¨ n‡jv 𝑥 Gi Amxg abvZ¥K I FYvZ¥K gv‡bi Rb¨ dvsk‡bi gvb 𝑦 = 0 Gi 

KvQvKvwQ Ae¯’vb K‡i| gvb¸‡jv KL‡bvB k~b¨ nq bv eis 𝑥 > 0 Gi Rb¨ Zv memgqB abvZ¥K Ges 𝑥 < 0 Gi 

Rb¨ memgqB FYvZ¥K| A‡bK eo gvb wb‡q ch©‡e¶Y Ki‡j GwU ‡evSv hvq| wb‡Pi D`vniY¸‡jv‡Z Zv ‡`Lv‡bv 

n‡jv- 
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GB `yBwU wbw`©ó dvsk‡bi R‡b¨ 𝑦 = 0 GKwU Amxg‡ZvU ‡iLv| dvsk‡bi gvb 0 Gi wbKUeZ©x n‡Z _v‡K, wKš‘ 

KL‡bvB 0 ‡Z ‡cŠQvqbv| Amxg‡ZvU ‡iLv D”PZi MwY‡Z LyeB ¸iæZ¡c~Y© Ges g~j` dvsk‡bi ‡¶‡Î GwU ‡`Lv hvq|  

g~j` dvskb ‡h‡nZy fMœvsk AvKv‡ii dvskb ZvB Gi n‡ii gvb KL‡bv k~b¨ n‡Z cv‡ibv| ‡Kbbv n‡ii gvb k~b¨ 

n‡j dvskbwUi gvb AmsÁvwqZ n‡q hvq| 𝑥  Gi ‡hmKj gv‡bi Rb¨ n‡ii gvb k~b¨ n‡q hvq H mKj gvb dvskbwUi 

‡Wv‡g‡bi AšÍf©~³ nqbv| ‡hgb 𝑓(𝑥) =
1

𝑥−3
  dvskbwUi gvb 𝑥 = 3 Gi Rb¨ AmsÁvwqZ| ZvB dvskbwUi 

‡Wv‡gb n‡e 𝑹 − {3}| Avi ‡Wv‡g‡bi mKj gv‡bi Rb¨ cÖvß gvb¸‡jv n‡jv dvsk‡bi ‡iÄ|  

GKB fv‡e 𝑓(𝑥) = √(1 − 𝑥)   dvsk‡bi ‡Wv‡gb n‡e 𝑥 ≤ 1, ‡Kbbv 𝑥 Gi gvb hw` 1 Gi PvB‡Z eo nq 

Zvn‡j dvskbwUi gvb RwUj msL¨v nq|  

  

2.7 m‡e©v”P I me©wbgœgvb 

eûNvZ wewkó dvsk‡bi m‡e©v”P A_ev me©wbgœ gvb _v‡K| wØNvZ dvsk‡bi m‡e©v”P A_ev me©wbgœgvb _v‡K, ‡hLv‡b 

wÎNvZ dvskb ¸‡jvi DfqB _vK‡Z cv‡i , hv dvsk‡bi ‡jLwP‡Î ÔjycÕ (Pµ) Øviv wb‡`©wkZ nq|                   

𝑓(𝑥) = 3𝑥 − 2𝑥³ − 1Gi ‡jLwP‡Î (QR ‡Kv‡Wi gva¨‡g cÖvß) ‡`Lv hvq, 𝑥 = 0 Ges 𝑥 = 1Gi g‡a¨ 

dvsk‡bi GKwU m‡e©v”P gvb i‡q‡Q Ges 𝑥 = −1 Ges 𝑥 = 0 Gi g‡a¨ GKwU me©wbgœ gvb i‡q‡Q|  

  

 

  

 

 

 

 

 

j¶Yxq ‡h, GB gvb¸‡jv AvcvZ`…wó‡Z ïaygvÎ Ôm‡e©v”PÕ A_ev Ôme©wbgœÕ gvb| D`vnviY¯^iƒc ejv hvq, 𝑥 < −2 

Gi Rb¨ dvsk‡bi gvb 𝑥 = 0 I 𝑥 = 1 Gi wfZ‡ii ‡h‡Kv‡bv gv‡bi ‡P‡q e…nËg| G‡¶‡Î 𝑥 = 0 Ges 𝑥 = 1 

Gi wfZ‡i GKwU Pig gvb i‡q‡Q|  

gv‡bi ZvwjKvq GKwU ¶y`« e¨ewai g‡a¨ dvsk‡bi m‡e©v”P I me©wbgœgvb ch©‡e¶Y Kiv myweavRbK| G‡¶‡Î   

𝑓(𝑥) = 3𝑥 − 2𝑥³ − 1Gi gvb 𝑥 = 0 Ges 𝑥 = 1 e¨ewai g‡a¨ ‡bqv n‡q‡Q|  

gv‡bi ZvwjKv n‡Z ‡`Lv hvq ‡h, 𝑥 = 0.6 Ges 𝑥 = 0.8 Gi g‡a¨ dvsk‡bi GKwU m‡e©v”P gvb i‡q‡Q|  

   

সর ব্োচ্চ মোন  

স ব্ননম্ন মোন  
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Av†iv m~²fv‡e dvsk‡bi m‡e©v”P gvb ch©‡e¶Y Kivi Rb¨  𝑥 Gi ¶y «̀ ‡_‡K ¶y`«Zi gvb Av‡iv ‡QvU e¨eav‡b wb‡Z 

n‡e| m‡e©v”P gv‡bi Rb¨ ‡Uwe‡ji Dc‡i bx‡P j¶¨ Ki‡Z n‡e| wb‡Pi w¯Œb¸‡jv ‡_‡K cÖZxqgvb ‡h, 0.01, 0.001 

Ges 0.0001 e¨eavb wb‡q GB c×wZwUi cybive…wË Kiv n‡q‡Q-  

j¶Yxq ‡h, me©‡kl w¯Œ‡b mKj ZvwjKve× gvb GKB Ges Zv 0.4142, KviY ZvwjKvwU ïaygvÎ Pvi `kwgK ¯’vb 

ch©šÍ cÖ̀ k©b Ki‡Z m¶g| AwaK m~²gvb Kvm©iwU 𝑓(𝑥) Kjv‡g wb‡q hvIqvi gva¨‡g ‡`Lv m¤¢e|  

Av‡iv m~²fv‡e ‡`Lvi Rb¨ e¨eavb 0.00001 ‡bIqv n‡jv| Gev‡iv Dfq Kjv‡gi gvb¸‡jv GKB, Avi Zv ZvwjKvi 

AvKv‡ii mxgve×Zvi Kvi‡Y| ‡h‡Kv‡bv Kjv‡g ‡M‡j Av‡iv m~²gvb ‡`Lv m¤¢e|  

   

GB dvsk‡bi ‡¶‡Î 𝑥 ≈ 0.7071Gi wbK‡U GKwU ̄ ’vwbK m‡e©v”P gvb _vK‡Z cv‡i hvi Rb¨ 𝑓(𝑥) ≈ 0.41421. 

GB c×wZ‡Z Av‡iv ¶y`« ‡_‡K ¶y`«Zi e¨eavb wb‡j Av‡iv wbLyuZ djvdj cvIqv m¤¢e|  

GKB c×wZ‡Z dvsk‡bi Av‡cw¶K me©wbgœ gvb ‡ei Kiv hvq| GB dvskbwUi me©wbgœ gvb −2.4142 hv            

 𝑥 ≈ −0.4142 Gi wbKUeZ©x|  

 

2.8 ỳwU ‡jLwP‡Îi ‡Q` we› ỳ 

Dc‡ii eY©bv Abyhvqx K¨vjKy‡jUiwU dvsk‡bi ¸iæZ¡c~Y© MvwYwZK aviYv¸‡jv Kíbv Ki‡Z mnvqZv K‡i, hw`I GwUi 

‡jLwPÎ A¼‡bi mvg_¨© ‡bB| AviI GKwU fvj D`vniY n‡jv dvsk‡bi ‡jLwP‡Îi ‡Q`we›`y| wb‡Pi `ywU dvskb 

we‡ePbv Kiv hvK -  

𝑓(𝑥) = 𝑥³ − 2𝑥 I 𝑔(𝑥) = 1 + 𝑥 

dvskb `ywUi ‡jLwPÎ cici ‡mB we›`y‡Z ‡Q` Ki‡e ‡hLv‡b Zv‡`i GKwU mvaviY we›`y _vK‡e, ‡hLv‡b x I  y Gi 

gvb GKB| 

      

ZvwjKve× GB gvb¸‡jv n‡Z ‡evSv hvq ‡h g~j we›`yi KvQvKvwQ −1 < x < 2 Gi ‡fZi dvsk‡bi gvb¸‡jv G‡K 

A‡b¨i Lye KvQvKvwQ x = 1 I  x = 2 Gi wfZ‡i GKwU ‡Q`we›`y i‡q‡Q| GB we›`ywU wbw`©ófv‡e ‡ei Kivi Rb¨ 

Kvm©iwU 𝑥 Kjv‡g wb‡q (𝑥 = 1 mn‡hv‡M) 𝑥 Gi gv‡bi GKwU fvj Abygvb Ki‡Z n‡e hvi Rb¨ 𝑓(𝑥) I 𝑔(𝑥)Gi 

gvb GKB n‡e Zvici =evUb Pvc‡Z n‡e| cÖ_g w¯Œ‡b ‡`Lv hv‡”Q ‡h, 𝑥 = 1.8 wb‡j Zv wKQyUv ‡QvU nq Ges 

‡m‡¶‡Î 𝑓(𝑥) < 𝑔(𝑥).  
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wØZxq w¯Œb n‡Z ‡`Lv hv‡”Q ‡h, 𝑥 = 1.9 wb‡j Zv wKQyUv eo n‡”Q Avi G‡¶‡Î 𝑓(𝑥) > 𝑔(𝑥)| AviI wKQy 

Abygv‡bi ci Avgv‡`i Z…Zxq w¯Œb n‡Z ‡`Lv hv‡”Q ‡h 𝑥 = 1.88 A‡bKUv KvQvKvwQ hw`I wKQyUv Kg| wb‡P j¶¨ 

Ki‡j ‡`Lv hv‡e ‡h 𝑓(1.88) I 𝑔(1.88) LyeB wbKUeZ©x hv ‡_‡K aviYv Kiv hvq ‡h 𝑥 = 1.88 Gi Av‡kcv‡k 

‡Kv_vI dvskbwUi ‡Q`we›`y i‡q‡Q|  

 

 

 

j¶Yxq ‡h, GB gvb¸‡jv cy‡ivcywi mwVK bq (Kvib mgvavbwU AbywgZ)|   

𝑓(1.88) = 1.88³ − 2 × 1.88 = 2.884672 

𝑔(1.88) = 1 + 1.88 = 2.88 

myZivs ‡jLwP‡Îi ‡Q`we›`y m¤ú‡K© GKwU fvj Abygvb n‡”Q (1.88,2.88). 

`yBwU dvsk‡bi Zyjbv Kivi PvB‡Z ‡Q` we›`y wbY©‡qi AviI GKwU fvj Dcvq n‡jv ‡Kv_vq GKwU AšÍidj (wWdv‡iÝ) 

dvsk‡bi gvb k ~b¨ Zv Lyu‡R ‡ei Kiv| myZivs AšÍidj (wWdv‡iÝ) dvskb 𝑑(𝑥) Gi gvb ZvwjKv ‡ei Ki‡Z n‡e 

‡hLv‡b,  

𝑑(𝑥) = 𝑓(𝑥) − 𝑔(𝑥) = 𝑥³ − 3𝑥 − 1 

‡jLwP‡Îi ‡Q`we›`y ‡mwUB ‡hLv‡b AšÍ©dj (wWdv‡iÝ) dvsk‡bi gvb k~b¨| ‡jLwPÎ `ywU ‡Kv_vq ‡Q` Ki‡Z cv‡i ‡m 

m¤ú‡K© ¯^í aviYv _vKv m‡Ë¡I GKwU gv‡bi ZvwjKv ‰Zwii Rb¨ fvj cQ›` n‡jv 𝑥 = −14 ‡_‡K ïiæ K‡i           

𝑥 = 15 I GKK e¨eavb| 𝑥 Gi ‡h gv‡bi Rb¨ 𝑓(𝑥) k~b¨Zv Lyu‡R ‡ei Kivi Rb¨ ZvwjKvi Dc‡i wb‡P LyuR‡j 

m¤¢ve¨ wZbwU e¨ewa cvIqv hv‡e, hv wb‡P ‡`Lv‡bv n‡q‡Q - 

      

hLb wÎNvZ dvskbwUi wPý cwiewZ©Z nq (nq FYvZ¥K n‡Z abvZ¥K w`‡K bZyev wecixZµ‡g) GwU k~b¨ we›`y‡K 

AwZµg Ki‡e| myZivs, k~b¨ we›`ywU −2 < 𝑥 < −1,−1 < 𝑥 < 0 Ges 1 < 𝑥 < 2 Gi g‡a¨ _vKvi m¤¢vebv 

i‡q‡Q| Avgiv GLv‡b GB wZbwU e¨ewai ïaygvÎ ‡k‡liwUB wbix¶v Kie| evisevi gv‡bi ZvwjKv Gfv‡e ‡QvU Ki‡j 

djvd‡ji gvb AviI m~² n‡e| wb‡Pi wZbwU ZvwjKv ‡_‡K gvbwU ‡ei Kivi AbyµgwU fvj K‡i j¶¨ Ki‡j ‡`Lv 

hv‡e ‡h, ‡hLv‡b cÖwZwU e¨ewa‡KB `kwU K‡i gvb ‡bqv n‡q‡Q| e¨ewa¸‡jv n‡jv 1 < 𝑥 < 2,1.8 < 𝑥 <

1.9Ges 1.87 < 𝑥 < 1.88. 
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j¶bxq ‡h, ZvwjKvi Rb¨ e¨eavb cÖ‡Z¨Kevi µgvš̂‡q 0.1, 0.1 Ges 0.001 Gfv‡e K‡g‡Q| Gi d‡j K¨vjKy‡jUi 

µgvbyhvqx cÖwZwU ZvwjKvq `kwg‡Ki ci AviI AwaK ¯’vb ch©šÍ mwVK djvdj cÖ̀ k©b Ki‡e| GB c×wZ AviI 

cybive…wË Kiv m¤¢e| wKš‘ Avgiv GLv‡bB ‡_‡g hve ‡Kbbv 𝑥 ≈ 1.88 fvj GKwU Avmbœ gvb hv `yB `kwgK ¯’vb 

ch©šÍ mwVK Ges cÖ_g c×wZi m‡½ mvgÄm¨c~Y©| QR ‡Kv‡Wi gva¨‡g cÖvß wb‡Pi ‡jLwPÎ `ywU ‡_‡K ‡`Lv hv‡”Q ‡h 

wKfv‡e GKwU dvsk‡bi g~j Lyu‡R ‡ei Kivi gva¨‡g `ywU dvsk‡bi ‡jLwP‡Îi ‡Q`we›`y Abygvb Kiv hvq|   

 

 

 

 

 

 j¶Yxq ‡h GKwU ‡Q`we›`y, Dc‡i cÖvß gv‡bi KvQvKvwQ Ges AšÍidj (wWdv‡iÝ) dvsk‡bi GKwU g~j 𝑥 = 1.88 

Gi wbKUeZ©x|  

ClassWiz Gi gva¨‡g Equation mode e¨envi K‡i wÎNvZ mgxKiY 𝑥³ − 3𝑥 − 1 = 0 Gi wZbwU mgvavb 

‡ei Kiv hvq hv wb‡P ‡`Lv‡bv n‡q‡Q| 

       

hv ‡_‡K gv‡bi ZvwjKv e¨envi K‡i GLv‡b eY©bv Kiv c×wZ¸‡jv Ab¨vb¨ ‡Rvov dvsk‡bi ‡¶‡ÎI e¨envi Kiv hvq 

hv Equation mode Gi gva¨‡g Kiv hvqbv, Ges dvsk‡bi gvb¸‡jv wKfv‡e m¤úwK©Z ‡mwU m¤ú‡K©I fvj aviYv 

‡`q|  

 

D`vniYgvjv 

1. 𝑆 = {(𝑥, 𝑦) − 𝑥 ∈ 𝐴 Ges 𝑦 − 𝑥 = 1}, ‡hLv‡b 𝐴 = {−3,−2,−1,0}, 𝑆 dvskbwUi ‡Wv‡gb I ‡iÄ 

wbY©q Ki‡Z n‡e| 

mgvavb- cÖ_‡g 𝑦 − 𝑥 = 1 ‡K Gi mg‡Zvyj¨ dvskb 𝑦 = 𝑥 + 1 ⇒ 𝑓(𝑥) = 𝑥 + 1 AvKv‡i cÖKvk K‡i 

K¨vjKy‡jU‡i cÖ‡ek Kiv‡Z n‡e| Gic‡i Start, End Ges Step wn‡m‡e h_vµ‡g −3,0 I 1 cÖ‡ek Kiv‡Z n‡e| 

Zvn‡j wb‡Pi w¯Œ‡bi g‡Zv GKwU gv‡bi ZvwjKv cvIqv hv‡e, ‡hLv‡b 𝑥 Kjv‡gi gvb¸‡jv ‡Wv‡gb Ges 𝑓(𝑥) 

Kjv‡gi gvb¸‡jv  𝑦 Gi gvb ev dvskbwUi ‡iÄ| 

 

(Key log-  w9[+1==p3=0=1==) 
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j¶bxq ‡h, GLv‡b 𝑥 Gi cÖwZwU gv‡bi Rb¨ 𝑦 Gi ev¯Íe gvb cvIqv ‡M‡Q| hw` 𝑥 Gi ‡Kv‡bv gv‡bi Rb¨ 𝑦 Gi 

ev¯Íe gvb bv cvIqv hvq ev K¨vjKy‡jU‡i ERROR ‡`Lvq Zvn‡j 𝑥 Gi H gvbwU ‡Wv‡g‡bi AšÍf©y³ n‡ebv|  

 

2. 𝑦 = 2𝑥 Gi ‡jLwPÎ −3 ≤ 𝑥 ≤ 3 Gi g‡a¨ AsKb Ki‡Z n‡e| 

mgvavb- cÖ_‡g 𝑦 = 2𝑥 Gi mg‡Zvyj¨ dvskb 𝑓(𝑥) = 2𝑥 AvKv‡i K¨vjKy‡jU‡i cÖ‡ek Kiv‡Z n‡e| Gici 

Start, End Ges Step wn‡m‡e h_vµ‡g −3,3 I 1 cÖ‡ek Kiv‡j GKwU gv‡bi ZvwjKv cvIqv hv‡e| GB gvb¸‡jv 

QK KvM‡R ewm‡q (𝑥 Kjv‡gi gvb fzR Ges 𝑓(𝑥) Kjv‡gi mswkøó gvb¸‡jv n‡jv ‡KvwU) †jLwPÎ cvIqv hv‡e| 

 

(Key log- w92[==p3=3=1==) 

(Key log- qT) 

 

 

 

 

 

Dc‡ii ‡jLwPÎwU QR ‡Kv‡Wi gva¨‡g cÖvß| 

 

3. 𝑓(𝑥) = 𝑥4 + 5𝑥 − 3 dvskbwUi gvb 𝑥 = −1, 2 Ges 
1

2
  we›`y‡Z A_©vr 𝑓(−1), 𝑓(2), 𝑓(

1

2
) Gi gvb 

‡ei Ki‡Z n‡e| 

mgvavb- cÖ_‡g 𝑥4 + 5𝑥 − 3 K¨vjKy‡jU‡i cÖ‡ek Kiv‡Z n‡e| Gici r evUb Pvc‡j wb‡Pi cÖ_g w¯Œ‡bi 

g‡Zv GKwU w¯Œb cÖ̀ wk©Z n‡e| Gici 𝑥 Gi gvb −1 ewm‡q `yBevi = evUb Pvc‡j 𝑓(−1) Gi gvb ‡ei n‡e 

hv wØZxq w¯Œ‡b ‡`Lv‡bv n‡q‡Q| 

   

(Key log- [^4$+5[p3rp1==) 

Avevi = evUb ‡P‡c 𝑥 Gi wØZxq gvb 2 cÖ‡ek Kwi‡q ci ci `yB evi = Pvc‡j wb‡Pi cÖ_g w¯Œ‡bi g‡Zv 

gvb ‡`Lv‡e|GKB fv‡e Z…Zxq gv‡bi Rb¨ Abyiƒc c×wZ Aej¤^b Ki‡Z n‡e hvi djvdj wb‡Pi wØZxq w¯Œ‡b ‡`Lv‡bv 

n‡q‡Q| 
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 (Key log- =2===1a2==) 

 

4. 𝑓(𝑥) = 𝑦3 + 𝑘𝑦2 − 4𝑦 − 8 dvskbwUi AšÍM©Z k Gi ‡h gv‡bi Rb¨ 𝑓(−2) = 0 n‡e Zv ‡ei Ki‡Z 

n‡e| 

mgvavb- cÖ_‡g 𝑦 Gi ¯’‡j −2 Ges k Gi ¯’‡j 𝑥 ewm‡q wb‡P cÖ̀ wk©Z w¯Œ‡bi g‡Zv  

(−2)3 + 𝑥(−2)2 − 4(−2) − 8 = 0  

K¨vjKy‡jU‡i cÖ‡ek Kiv‡Z n‡e| Gici q ‡P‡c r evUb Pvcvi ci = Pvc‡j wb‡Pi w¯Œ‡bi g‡Zv    

𝑥 (k Gi gvb) Gi gvb cvIqv hv‡e| G‡¶‡Î 𝑥 Gi gvb 𝑥 = 2 . 

 

(Keylog-

(p2)qd+[(p2)dp4(p2)p8Qr
0qr=) 

 

5. 𝑓(𝑥) = 𝑥3 − 6𝑥2 + 11𝑥 − 6 dvskbwUi gvb 𝑥 Gi ‡h gv‡bi Rb¨ k~b¨ Zv ‡ei Ki‡Z n‡e| 

mgvavb- cÖ_‡g K¨vjKy‡jU‡i w evUb ‡P‡c z (A) ‡P‡c Equation/Function mode G cÖ‡ek Ki‡Z 

n‡e| Gici 2 evUb ‡P‡c Polynomial equation wbe©vPb K‡i 3 Pvc‡j wÎNvZ mgxKi‡Yi Rb¨ wb‡Pi 

g‡Zv GKwU w¯Œb cÖ̀ wk©Z n‡e| Gic‡i µgvš̂‡q mgxKi‡Yi mnM¸‡jvi gvb cÖ‡ek Kiv‡Z n‡e| j¶Yxq ‡h, cÖwZwU 

gvb cÖ‡ek Kiv‡bvi ci = evUb Pvc‡Z n‡e| 

Gici µgvš̂‡q = Pvc‡Z _vK‡j 𝑥1, 𝑥2 I 𝑥3 Gi gvb cvIqv hv‡e hv 1,3,2. 

   

                               

 

(Key log- wz231=p6=11=p6====) 
GB ai‡bi mgm¨vi mgvavb gv‡bi ZvwjKv e¨envi K‡iI Kiv hvq| Z‡e ‡m‡¶‡Î GKwU fv‡jv Abygv‡bi cÖ‡qvRb 

nq| GB mgm¨vi ‡¶‡Î GKwU fv‡jv Abygvb n‡Z cv‡i −5 ≤ 𝑥 ≤ 5 Ges e¨eavb 1.  
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6. 𝑅 = {(𝑥, 𝑦) − 𝑥 ∈ 𝐴, 𝑦 ∈ 𝐴 Ges 𝑥 + 𝑦 = 1} ‡hLv‡b 𝐴 = {−2,−1,0,1,2} AY¦qwU‡K ZvwjKv 

c×wZ‡Z cÖKvk K‡i ‡Wv‡gb I ‡iÄ wbY©q Ki‡Z n‡e| 

mgvavb- cÖ_‡g Table mode-G wM‡q 𝑥 + 𝑦 = 1Gi mgZzj¨ dvskb 𝐹(𝑥) = 1 − 𝑥 cÖ‡ek Ki‡Z n‡e| 

Gici 𝑆𝑡𝑎𝑟𝑡, 𝐸𝑛𝑑 Ges 𝑆𝑡𝑒𝑝 Gi gvb wn‡m‡e −2, 2 I 1 cÖ‡ek Kiv‡j wb‡Pi w¯Œ‡bi g‡Zv ZvwjKv cvIqv 

hv‡e|  

   

(Key log- w91p[==p2=2=1==) 

ZvwjKvwU fv‡jvfv‡e ch©‡e¶Y Ki‡j ‡`Lv hv‡e ‡h, 𝑥 Gi gvb hLb−2ZLb 𝐹(𝑥)Gi gvb 3, hv 𝐴 ‡m‡Ui AšÍf©~³ 

bq| myZivs −2 ‡Wv‡g‡bi AšÍf©z³ bq| 𝑥 Kjvg Ges 𝑓(𝑥) Kjv‡gi mswkøó gvb‡¸‡jv‡K µg‡Rvo AvKv‡i wjL‡j 

AY¡qwU ZvwjKv c×wZ‡Z cÖKvwkZ n‡e| G‡¶‡Î hv {(−1,2), (0,1), (1,0), (2, −1)}|  

 𝑥 Kjv‡gi gvb¸‡jv {−1,0,1,2} n‡jv ‡Wv‡gb Ges 𝑓(𝑥) Kjv‡gi gvb¸‡jv {2,1,0, −1} n‡jv ‡iÄ| 

 

7. 𝐹(𝑥) = √(1 − 𝑥) Øviv ewY©Z dvsk‡bi ‡Wv‡gb Kxiƒc n‡e? 

mgvavb- cÖ_‡g Table mode G wM‡q dvskbwU cÖ‡ek Kiv‡Z n‡e| Gici Start, End I Step gvb wn‡m‡e 

h_vµ‡g -10, 10, 1 cÖ‡ek Kiv‡bv n‡jv| D‡jøL¨ ‡h gvb¸‡jv Abygvb wbf©i| wb‡Pi w¯Œ‡bi gv‡bi g‡Zv ZvwjKv 

cvIqv hv‡e| 

   

(Key log -w9s1p[==p10=10=1==) 

gv‡bi ZvwjKv w¯Œ‡bi wb‡Pi w`‡K j¶ Ki‡j ‡`Lv hv‡e, 𝑥 > 1Gi Rb¨ 𝐹(𝑥) Gi gvb¸‡jv AmsÁvwqZ A_©vr 

𝐸𝑟𝑟𝑜𝑟 cÖ̀ k©b Ki‡Q| myZivs ‡evSv hv‡”Q ‡h, 𝑥 > 1 Gi Rb¨ dvskbwU msÁvwqZ bq| ZvB dvskbwUi ‡Wv‡gb 

n‡e 𝑥 ≤ 1 

 

8. 𝐹 − 𝑅 → 𝑅, 𝐹(𝑥) = 𝑥2
  dvskbwU GK-GK (One-One) wKbv Zv wbY©q Ki‡Z n‡e|  

mgvavb- cÖ_‡g Table mode G wM‡q dvskbwU cÖ‡ek Kwi‡q Start, End I Step gvb wn‡m‡e -5, 5 I 1 cÖ‡ek 

Kiv‡bv n‡j K¨vjKy‡jUiwU GKwU ZvwjKv cÖ`k©b Ki‡e| 
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(Key log- w9[d==p5=5=1==) 

gv‡bi ZvwjKv ch©‡e¶Y Ki‡j ‡`Lv hv‡e ‡h, 𝑥 < 0 Gi Rb¨ 𝐹(𝑥)Gi gvb¸‡jv 𝑥 > 0 Gi Rb¨ 𝐹(𝑥) Gi 

gvb¸‡jvi Abyiƒc| ‡hgb 𝐹(−1) = 1Ges 𝐹(1) = 1, 𝐹(−2) = 4 Ges  𝐹(2) = 4 .A_©vr        

𝐹(𝑥1 ) = 𝐹(𝑥2), AZGe dvskbwU GK-GK bq| 

 

9. 𝐹 − {1,2,3,4} 𝑹 dvskbwU 𝐹(𝑥) = 2𝑥 + 1 Øviv msÁvwqZ| dvskbwU GK-GK I mvwe©K (AbUy/Onto) 

wKbv Zv wbY©q Ki‡Z n‡e| 

mgvavb- cÖ_‡g Table mode G wM‡q Ges Step gvb wn‡m‡e 1, 4 I 1 cÖ‡ek Kiv‡j GB e¨ewai g‡a¨ gv‡bi 

ZvwjKv cÖ`wk©Z n‡e, hv wb‡Pi wP‡Î cÖ`wk©Z n‡q‡Q| 

 

(Key log-  w92[+1==1=4=1==) 

gv‡bi ZvwjKv j¶¨ Ki‡j ‡`Lv hv‡e 𝑥 Gi cÖ‡Z¨KwU gv‡bi Rb¨ 𝑦 Gi cÖ‡Z¨KwU gvb Avjv`v| myZivs dvskbwU 

GK-GK| wKš‘ AbUy bq| Kvib GLv‡b ‡iÄ R Gi mKj gvb ‡Wv‡gb {1,2,3,4} Gi cÖwZwe¤^ bq| 

 

10.  𝑦 = 𝑥2 − 4𝑥 − 1 wØNvZ dvskbwUi ‡jLwPÎ AuvK‡Z n‡e| 

mgvavb- cÖ_‡g Table mode G wM‡q dvskbwU K¨vjKy‡jU‡i cÖ‡ek Kiv‡Z n‡e| Zvici Start, End Ges Step 

gvb cÖ‡ek Kiv‡bv n‡j wb‡Pi w¯Œ‡bi g‡Zv gv‡bi ZvwjKv cÖ`wk©Z n‡e| GB gvb¸‡jv ‡_‡K dvskbwUi ‡jLwPÎ 

m¤ú‡K© aviYv cvIqv hv‡e| 

   

(Key log-  w9[dp4[p1==p1=5=1==qT) 

ZvwjKv j¶¨ Ki‡j ‡`Lv hvq ‡h, 𝑥 = 2 Gi Rb¨ 𝐹(𝑥) = −5 . 𝑥 = 2 Gi Dfq cv‡k¦©i we›`y 1 I 3 Gi Rb¨ 

𝐹(𝑥) Gi gvb GKB I Zv −4 . myZivs 𝑥 = 2 ‡Z GKwU Pig gvb i‡q‡Q| 𝑥 = −2 Gi Dfq cv‡k 𝑥 Gi 

Ab¨vb¨ gv‡bi Rb¨ 𝐹(𝑥) Gi gvb µgvš̂‡q e…w× ‡c‡q‡Q| myZivs (2, −5) we›`ywU wØNvZ dvskbwUi me©wbgœ we›`y| 

QR ‡Kv‡Wi gva¨‡g cÖvß dvsk‡bi ‡jLwPÎwU wb‡P ‡`Lv‡bv n‡jv|  
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11| 𝑓(𝑥) = 𝑥3 − 𝑥2 + 1 mgxKi‡Yi †jLwPÎ AvuK‡Z n‡e| 

mgvavbt c~‡e©i D`vni‡Yi g‡Zv K¨vjKz‡jU‡i dvskbwU cÖ‡ek Kwi‡q 𝑆𝑡𝑎𝑟𝑡, 𝐸𝑛𝑑 I 𝑆𝑡𝑒𝑝 gvb cÖ‡ek Kwi‡q 

= Pvc‡j wb‡Pi w¯Œ‡bi g‡Zv gv‡bi ZvwjKv cvIqv hv‡e|GB gvb¸wj †_‡K dvskbwUi †jLwPÎ m¤c‡K© aviYv 

cvIqv hvq| 

   

(key log- 

w9[qdp[d+1==p10=10=1= 
=qT ) 

QR †Kv‡Wi gva¨‡g cÖvß †jLwPÎwU wb‡P †`Lv‡bv n‡jv - 
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Abykxjbx-2 

1| 𝑓(𝑥) = 𝑥2 − 4𝑥 + 3 n‡j, 𝑓(−1) wbY©q Ki| 

2| hw` 𝑔(𝑥) = 𝑥3 + 𝑎𝑥2 − 3𝑥 − 6 nq, Z‡e 𝑎 Gi ‡Kv‡bv gv‡bi Rb¨ 𝑔(−2) = 0 n‡e? 

3| 𝑥 = 2𝑥 dvsk‡bi †jLwPÎ A¼b Ki| †hLv‡b −3 ≤ 𝑥 ≤ 3. 

4| 𝑓(𝑥) = 𝑥4 + 5𝑥 − 3 n‡j,  𝑓(−1), 𝑓(2) Ges 𝑓 (
1

2
) Gi gvb wbY©q Ki| 

5| hw` 𝑓(𝑦) = 𝑦3 + 𝑘𝑦2 − 4𝑦 − 8 nq, Z‡e 𝑘 Gi ‡Kv‡bv gv‡bi Rb¨ (−2) = 0 ? 

6| 𝑓(𝑥) = 𝑥3 − 6𝑥2 + 11𝑥 − 6 n‡j, 𝑥 Gi gv‡bi Rb¨ 𝑓(𝑥) = 0 n‡e? 

7| (K) 𝑥 †g†gvwi‡Z 0.3 msiÿY K‡i 𝑥 = 0.3 Gi Rb¨ 𝑓(𝑥) = 𝑥3 + 4𝑥 + 1 Gi gvb †ei Ki| 

(L) Store command G 𝑥 = 0.4 ewm‡q 𝑓(0.4) Gi gvb †ei Ki|  

(M) 𝑓(0.5) Gi gvb †ei Ki| 

8| r myweav e¨envi K‡i 𝑥 = 0.6, 0.7 I 0.8 Gi Rb¨ 𝑓(𝑥) = 𝑥3 + 4𝑥 + 1 Gi gvb †ei Ki| 

9| 𝑥 = 1.1, 1.2 I 1.3 Gi Rb¨ 𝑔(𝑥) = 1.2𝑥2 + 3.1𝑥 + 2.7 Gi gvb †ei Ki| 

10| GKwU AvqZvKvi N‡ii ‰`N¨©, cÖ¯’ I D”PZv h_vµ‡g 𝐴, 𝐵 I 𝐶 Ges NiwUi e„nËg †KŠwYK `~iZ¡ 

√𝐴2 + 𝐵2 + 𝐶2
 Øviv cÖKvwkZ| r myweav e¨envi K‡i N‡ii †KŠwYK `~iZ¡ †ei Ki hLb N‡ii gvÎv 

4.2𝑚 × 7.3𝑚 × 2.1𝑚 Ges hLb gvÎv 3.2𝑚 × 3.5 × 2.1𝑚 . 

11| `yBwU mij‰iwLK dvskb 𝑓(𝑥) = 17 − 2𝑥 Ges 𝑔(𝑥) = 4𝑥 − 3 Gi Rb¨ gv‡bi ZvwjKv ˆZwi Ki, hv 

𝑥 = 1 †_‡K ïiæ n‡q 𝑥 = 25 G †kl n‡e Ges e¨eavb n‡e 1. Gici †Uwej e¨envi K‡i, 

(K) 𝑓(0.3) Gi gvb †ei Ki| 

(L) dvsk‡bi m‡e©v”P gvb e¨envi Ki| 

(M) 𝑥 Gi ‡Kvb gv‡bi Rb¨ dvsk‡bi gvb m‡e©v”P Zv †ei Ki| 

(N) 𝑓(0.8) I 𝑓(0.9) Gi g‡a¨ ‡Kv‡bvwU eo Zv †ei Ki| 

(O) ‡Kvb e¨eav‡bi g‡a¨ dvskbwU µgea©gvb I µg-n«vmgvb Zv †ei Ki| 

(P) 𝑥 Gi ‡Kvb gvb (¸‡jvi) Rb¨ 𝑓(𝑥) = 2.25 Zv †ei Ki| 

12| g~j` dvsk‡bi Rb¨ GKwU wew”Qbœ we›`y _v‡K, hvi Rb¨ dvskbwU msÁvwqZ bq| gv‡bi ZvwjKv †_‡K 𝑥 Gi 

mswkøó gvb¸‡jv Rvbv hvq| dvskbwU fvjfv‡e jÿ¨ Ki‡j GB we›`y¸‡jv c~‡e©B Abygvb Kiv hvq| wb‡Pi 

dvskb¸‡jv ‡Kv‡bv we›`y¸‡jv‡Z wew”Qbœ Zv Abygvb Ki Ges Gici gv‡bi ZvwjKv e¨envi K‡i AbygvbwU mwVK wK 

bv Zv hvPvB Ki- 

(K) 𝑓(𝑥) =
3

𝑥
  (L) 𝑓(𝑥) =

4

𝑥−5
  (M) 𝑓(𝑥) =

1

2𝑥+3
 (N) 𝑓(𝑥) =

2

3𝑥−4
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Z…Zxq Aa¨vq 

 

 

exRMvwYwZK ivwk 

(Expression) 

 

cvwUMwY‡Zi me©vqbK…Z iƒcB n‡jv exRMwYZ| KZ¸‡jv cÖwµqvwPý †hgb +,−, ×, ÷ Gi mvnv‡h¨ GK ev 

GKvwaK msL¨v wb‡`©kK cÖZxK‡K A_©‡evaKfv‡e mvRv‡j Zv‡K exRMvwYwZK ivwk e‡j| †hgb †h ‡Kv‡bv msL¨v 

1, 5, 9 BZ¨vw`i cwie‡Z© 𝑥, 𝑦 e¨envi Kiv hvq| exRMvwYwZK ivwk‡Z †h msL¨v¸‡jv e¨envi Kiv nq Zv‡`i gvb 

wbw`©ó, G‡`i aªæeK e‡j| Ab¨w`‡K †h cÖZxK¸‡jv e¨envi Kiv nq Zv‡`i‡K PjK e‡j| Pj‡Ki gvb wbw`©ó bq Ges 

G‡`i gvb cwiewZ©Z nq| exRMvwYwZK m~Î, Drcv`‡Ki gva¨‡g exRMvwYwZK ivwki Dc¯’vcb I we‡kølY Ges G¸‡jvi 

gva¨‡g mgm¨vi mgvavbB n‡jv exRMwY‡Zi wfwË| GB Aa¨v‡q ClassWiz K¨vjKz‡jUi e¨envi K‡i wb‡¤œv³ 

welq¸‡jv m¤c‡K© Av‡jvPbv Kiv n‡e-  

 exRMvwYwZK ivwki gvb wbY©q 

 Solve e¨envi K‡i gvb wbY©q 

 Drcv`K we‡kølY 

 Store dvskb e¨envi K‡i fvM‡kl wbY©q Ges 

 k~b¨vqb c×wZ‡Z Drcv`‡K we‡kølY 

GRb¨ GB Aa¨v‡q Calulate mode, Equation mode Ges Solve I Fact dvskb e¨envi Kiv n‡e| 

 

3.1 exRMvwYwZK ivwki gvb wbY©q 

aiv hvK, GKwU ivwk (3𝑥 − 5𝑦)3 + (4𝑦 − 2𝑥)3 + 3(𝑥 − 𝑦)(3𝑥 − 5𝑦)(4𝑦 − 2𝑥)| ivwkwU‡Z 

mnM¸‡jv ‡hgb 3,−5, 4, −2……… ..G¸‡jv n‡jv aªæeK| cÿvšÍ‡i 𝑥 I 𝑦 n‡jv PjK| A_©vr, 𝑥 I 𝑦 Gi gvb 

cwiewZ©Z n‡Z cv‡i| 𝑥 I 𝑦 Gi wewfbœ gv‡bi Rb¨ ivwkwUi gvb wewfbœ nq|   

aiv hvK, 𝑥 = 7 I 𝑦 = −5 gvb ̀ yBwU h_vµ‡g 𝐴 I 𝐵 †g‡gvwi‡Z Jz(A ) I Jx(B) †P‡c msiÿY 

Kiv n‡jv| GiciQ e¨envi K‡i ivwkwU‡K K¨vjKz‡jU‡i cÖ‡ek Kwi‡q = evUb Pvc‡j wb‡Pi w¯Œ‡bi g‡Zv 

djvdj cÖ`wk©Z n‡e| 
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3.2 Solve e¨envi K‡i gvb wbY©q 

GKwU GK PjK wewkó ivwki gvb †`Iqv _vK‡j †mwU e¨envi K‡i D³ PjKwewkó Ab¨ GKwU ivwki gvb Solve 

dvskb e¨envi K‡i mn‡RB †ei Kiv hvq| †mRb¨ Qr(=) I qr(Solve) e¨envi K‡i D³ Pj‡Ki 

gvb †ei Ki‡Z nq| Gici †g‡gvwi‡Z GB gvb msiÿY K‡i Ab¨ ivwkwU K¨vjKz‡jUi cÖ‡ek Kwi‡q = evUb 

Pvc‡j ivwkwUi gvb cvIqv hv‡e| D‡jøL¨ †h, ivwk¸‡jvi PjK wn‡m‡e K¨vjKz‡jU‡i 𝑥 e¨envi KivB †kÖq| KviY 𝑥 

Gi Rb¨ ClassWiz G Avjv`v Kx i‡q‡Q|  

D`vniY¯̂iƒc, aiv hvK GKwU ivwk 𝑥 −
1

𝑥
= 4 Gi Rb¨ 𝑥4 + 

1

𝑥4
 Gi gvb †ei Ki‡Z n‡e| †mRb¨ cÖ_‡g      

𝑥 −
1

𝑥
= 4 ivwkwU K¨vjKz‡jU‡i cÖ‡ek Kiv‡Z n‡e| Gici qr Pvc‡j wb‡Pi w¯Œ‡bi g‡Zv K¨vjKz‡jUiwU 

𝑥 Gi Rb¨ GKwU cÖv_wgK Abygvb  PvB‡e| GLv‡b 1 cÖ‡ek Kwi‡q = Pvc‡j wØZxq w¯Œ‡bi g‡Zv 𝑥 Gi gvb 

cÖ`wk©Z n‡e| Gici M evUb Pvcvi ci J I [ Pvc‡j djvdjwU 𝑥 †g‡gvwi‡Z msiwÿZ n‡e| GLb wØZxq 

ivwkwU‡K cÖ‡ek Kwi‡q = Pvc‡j K¨vjKz‡jUi djvdj cÖ`k©b Ki‡e| G‡ÿ‡Î djvdj 322.  

   

   

 

3.3 Drcv`‡K we‡kølY 

exRMvwYwZK ivwki Drcv`K¸‡jv GK ev GKvwaK c` wewkó n‡q _v‡K| ‡Kv‡bv exRMvwYwZK ivwk‡K Drcv`‡K 

we‡kølY Kivi Rb¨ D³ ivwk‡K `yB ev Z‡ZvwaK ivwki ¸Ydj iƒ‡c cÖKvk Ki‡Z nq| hw`I GwU ClassWiz G 

mivmwi Kiv hvq bv, wKš‘ GKwU we‡kl †KŠkj Aej¤̂b K‡i Drcv`K ‡ei Kiv hvq| †mRb¨ wz(A) †P‡c 

Equation/Function mode †_‡K 2 †P‡c Polynomial wbe©vPb Ki‡Z nq| Gici ivwkwUi m‡e©v”P NvZ 

Abyhvqx 2, 3 A_ev 4 wbe©vPb Ki‡Z nq| cÖvß mgvavb A_©vr 𝑥 Gi †h gvb¸‡jv cvIqv hv‡e †mB gvb¸‡jv cÖ‡Z¨K‡K 

𝑥 †_‡K we‡qvM K‡i ¸Y AvKv‡i wjL‡Z n‡e| 

𝑥2 − 2𝑥 − 35 ‡K Drcv`‡K we‡kølY Kivi Rb¨ Dc‡ii eY©bvi g‡Zv K‡i NvZ 2 wbe©vPb Ki‡Z n‡e| Gici 

ivwkwUi mnM¸‡jv 1,−5 I 6 K¨vjKz‡jU‡i cÖ‡ek Kwi‡q = Pvc‡Z _vK‡j 𝑥1 I 𝑥2 Gi gvb cvIqv hv‡e| 
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Dc‡ii w¯Œ‡b †`Lv hv‡”Q †h, 𝑥1 = 7 I 𝑥2 = −5  

myZivs Dc‡ii ivwki Drcv`‡K we‡køwlZ iƒc n‡e (𝑥 − 7)(𝑥 + 5).  

A_©vr 𝑥2 − 2𝑥 − 35 = (𝑥 − 7)(𝑥 + 5). 

`ªóe¨: hw` 𝑥 Gi gvb fMœvsk AvKv‡i Av‡m Zvn‡j ni‡K 𝑥 Gi mv‡_ ¸Y K‡i Zv †_‡K je we‡qvM AvKv‡i wjL‡Z 

n‡e| †hgb- 𝑥1 = 7 bv n‡q hw` 𝑥1 =  
7

2
 n‡Zv Zvn‡j Drcv`‡K we‡køwlZ iƒc n‡Zv (2𝑥 − 7)(𝑥 + 5). 

 

3.4 fvM‡kl †ei Ki‡Z store dvsk‡bi e¨envi- 

fvM‡kl Dccv`¨ Abyhvqx 𝑓(𝑥) †K (𝑥 − 𝑎) Øviv fvM Ki‡j fvM‡kl nq 𝑓(𝑎). ClassWiz Gi gva¨‡g 

fvM‡k‡li gvb †ei Kivi Rb¨ cÖ_‡g 𝑎 Gi gvb K¨vjKz‡jU‡ii †g‡gvwi‡Z msiÿY Ki‡Z nq| Gici ivwkwU‡K 

cÖ‡ek Kwi‡q = evUb Pvc‡j K¨vjKz‡jUi †h djvdj cÖ`k©b Ki‡e Zv fvM‡k‡li gvb| 

D`vniY¯̂iƒc, 6𝑥2 − 7𝑥 + 5 ‡K (𝑥 − 1) Øviv fvM Ki‡j fvM‡kl KZ _v‡K Zv †ei Kivi Rb¨ cÖ_‡g J 

Kx e¨envi K‡i 1 †K 𝑥 †g‡gvwi‡Z msiÿY Ki‡Z n‡e| 

Zvici 6𝑥2 − 7𝑥 + 5 K¨vjKz‡jU‡i cÖ‡ek Kwi‡q = evUb Pvc‡j fvM‡k‡li gvb wb‡Pi w¯Œ‡bi g‡Zv cÖ`wk©Z 

n‡e| G‡ÿ‡Î fvM‡kl n‡jv 4. 

   

 

3.5 k~b¨vqb c×wZ‡Z (Vanishing method) Drcv`‡K we‡kølY 

k~b¨vqb c×wZ‡Z Drcv`‡K we‡kølY Kivi Rb¨ ivwkwU‡Z †h aªæeK gvbwU _v‡K cÖ_‡g †mwUi Drcv`K¸‡jv †ei K‡i 

wb‡Z nq| Gici Drcv`K¸‡jvi abvZ¥K I FYvZ¥K Dfq gv‡bi Rb¨ ivwkwUi gvb †Kgb Av‡m Zv wbixÿv K‡i 

†`L‡Z nq| †h gv‡bi Rb¨ ivwkwUi gvb k~b¨ n‡e Zv 𝑥 Gi mv‡_ we‡qvM AvKv‡i wjL‡j hv cvIqv hv‡e †mwU n‡e 

D³ ivwkwUi GKwU Drcv`K| 

ClassWiz Gi gva¨‡g Lye mn‡RB ‡Kv‡bv msL¨vi †gŠwjK Drcv`K (Factor) ‡ei Kiv hvq| G Rb¨ FACT 

(qx) wb‡`©kbv e¨envi Ki‡Z nq| D`nviY¯^iƒc, 6 Gi †gŠwjK Drcv`K¸‡jv K¨vjKz‡jUi cÖ`k©b Ki‡e|  

 

Dc‡ii w¯Œ‡b †`Lv hv‡”Q †h, 6 Gi †gŠwjK Drcv`K ¸‡jv n‡jv 2 I 3 | 

Avevi aiv hvK, 12 Gi Drcv`K †ei Kivi †ÿ‡Î K¨vjKz‡jUi djvdj cÖ`k©b Ki‡e 22 × 3| A_©vr 12 Gi 

†gŠwjK Drcv`K n‡jv 2 I 3| Avevi 16 Gi †gŠwjK Drcv`K n‡e ïaygvÎ 2|    
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jÿYxq †h K¨vjKz‡jUi ïaygvÎ †gŠwjK Drcv`K¸‡jvB cÖ`k©b K‡i| GB mKj †gŠwjK Drcv`K †_‡K mn‡RB 

msL¨vwUi Ab¨vb¨ mKj Drcv`K †ei Kiv m¤¢e| 

6 Gi †gŠwjK Drcv`K †c‡qwQ 2 × 3| myZivs 6 Gi Drcv`K¸‡jv n‡e 1,2,3 I 2 × 3 = 6 | Abyiƒcfv‡e 

12 Gi Drcv`K¸‡jv n‡e  1, 2, 3, 22 = 4, 2 × 3 = 6 I 12| Avevi 16 Gi K¨vjKz‡jU‡i cÖ`wk©Z †gŠwjK 

Drcv`K 24
| myZivs 16 Gi Drcv`K¸‡jv n‡e 1, 2, 22 = 4, 23 = 8 Ges 24 = 16| 

𝑥3 − 𝑥 − 6 ‡K Drcv`‡K we‡kølY Kivi Rb¨ cÖ_‡g aªæe msL¨v 6 Gi Drcv`K¸‡jv †ei Ki‡Z n‡e| Dc‡ii 

Av‡jvPbv Abyhvqx 6 Gi Drcv`K¸‡jv n‡jv 1, 2, 3 I 6. G¸‡jvi abvZ¥K I FYvZ¥K Dfq gvb ivwk‡Z ewm‡q 

†`L‡Z n‡e †h ‡KvbwUi Rb¨ ivwkwUi gvb k~b¨ nq| ClassWiz Gi gva¨‡g GwU mn‡R Kivi Rb¨ ivwkwU 

K¨vjKy‡jU‡i cÖ‡ek Kwi‡q r Pvc‡j 𝑥 Gi gvb PvB‡e| Gici GKwU K‡i gvb w`‡q ch©‡eÿY Ki‡Z nq| cÖwZwU 

gvb emv‡bvi ci = evUb Pvc‡Z n‡e| G¸‡jv wb‡P †`Lv‡bv n‡jv-  
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Dc‡ii w¯Œb¸‡jv n‡Z †`Lv hv‡”Q †h 𝑥 = 2 Gi Rb¨ ivwkwUi gvb k~b¨| myZivs (𝑥 − 2) ivwkwUi GKwU Drcv`K| 

`ªóe¨: hw` aªæe msL¨vwUi Drcv`Kmg~‡ni abvZ¥K I FYvZ¥K ‡Kv‡bv gv‡bi Rb¨B ivwkwUi gvb k~b¨ bv nq, Zvn‡j 

cÖ_‡g †`L‡Z n‡e †h ivwkwU‡Z we`¨gvb m‡e©v”P NvZhy³ Pj‡Ki mnM Av‡Q wKbv, hw` _v‡K Zvn‡j aªæe msL¨vwU‡K 

H mnM Øviv fvM Ki‡Z n‡e| Gici fvMd‡ji Drcv`Kmg~‡ni abvZ¥K I FbvZ¥K gv‡bi Rb¨ cybivq cixÿv Ki‡Z 

n‡e †h, ‡Kv‡bv gv‡bi Rb¨ k~b¨ Av‡m wKbv| †h gv‡bi Rb¨ k~b¨ n‡e Zv 𝑥 Gi mv‡_ we‡qvM AvKv‡i wjL‡j hv 

cvIqv hv‡e †mwU n‡e D³ ivwkwUi GKwU Drcv`K| hw` aªæe msL¨vwU‡K fvM Ki‡j fMœvsk Av‡m Zvn‡j †m‡ÿ‡Î 

Drcv`K †ei bv K‡i ïay H gvbwU w`‡qB cixÿv Ki‡Z n‡e|  

‡hgb 4𝑥3 − 5𝑥2 + 5𝑥 − 1 ivwkwU‡Z aªæe msL¨v n‡jv 1| 1 Gi Drcv`K 1| myZivs 1 Gi abvZ¥K I FYvZ¥K 

gvb A_©vr 1 Ges −1 Gi Rb¨ ivwkwUi gvb cvIqv hvq h_vµ‡g 3 I −15| wKš‘ aªæe msL¨v 1 †K ivwkwUi m‡e©v”P 

NvZhy³ PjK 𝑥3
 Gi mnM 4 Øviv fvM Ki‡j fvMdj nq 

1

4
| 

1

4
 Gi Rb¨ ivwkwUi gvb nq 0| myZivs 𝑥 −

1

4
 ev 

4𝑥 − 1 n‡jv ivwkwUi GKwU Drcv`K| 

hw` Gfv‡eI ivwkwUi gvb k~b¨ bv nq Zvn‡j k~b¨vqb c×wZ‡Z Drcv`K †ei Kiv m¤¢e n‡e bv| 

 

 

D`vniYgvjv 

1| 24 Gi Drcv`K¸‡jv †ei Ki‡Z n‡e| 

mgvavb- K¨vjKz‡jUi‡K Calulate mode G wb‡q 24 †K cÖ‡ek Kwi‡q = evUb Pvc‡Z n‡e| Gici qx 
(FACT) Pvc‡j w¯Œ‡bi g‡Zv djvdj cÖ`wk©Z n‡e| 

 

(Key log- 24=qx) 

K¨vjKz‡jU‡i 24 Gi ïaygvÎ ‡gŠwjK Drcv`K¸‡jv cÖ`k©b K‡i| †h‡nZz 23 × 3 AvKv‡i Av‡Q ZvB evwK 

Drcv`K¸‡jv n‡e 22 = 4, 23 = 8, 2 × 3 = 6, 22 × 3 = 12, 23 × 3 = 24 I 1 
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2| 𝑥 −
1

𝑥
= 4 n‡j 𝑥4 +

1

𝑥4 Gi gvb †ei Ki‡Z n‡e| 

mgvavb- cÖ_‡g K¨vjKz‡jUi‡K Calulate mode G wb‡q 𝑥 −
1

𝑥
= 4 mgxKiYwU cÖ‡ek Kiv‡Z n‡e| = wP‡ýi 

Rb¨ Qr(= evUb Pvcv hv‡e bv) Pvc‡Z n‡e| Gici qr (Solve) Pvc‡j K¨vjKz‡jUi 𝑥 Gi 

GKwU AbywgZ gvb PvB‡e| AbywgZ gvb wn‡m‡e 2 cÖ‡ek Kwi‡q = evUb Pvc‡j wØZxq w¯Œ‡bi g‡Zv 𝑥 Gi gvb 

†ei n‡e| Gici 𝑥4 +
1

𝑥4 ivwkwU K¨vjKz‡jU‡i UvBc K‡i = Pvc‡j Z…Zxq w¯Œ‡bi g‡Zv djvdj cÖ`wk©Z n‡e| 

     

(Key log- [p1a[$Qr4qr2==[^4$+1 
a[^4=) 

 

3| 𝑥 − 𝑦 = 2 I 𝑥𝑦 = 63 n‡j 𝑥2 + 𝑦2
 Gi gvb †ei Ki‡Z n‡e| 

mgvavb- cÖ_‡g 𝑥𝑦 = 63 n‡Z 𝑦 = 
63

𝑥
 ‡ei Ki‡Z n‡e| Gici cÖ_g mgxKiY 𝑥 − 𝑦 = 2 †Z 𝑦 Gi gvb 

ewm‡q K¨vjKz‡jU‡i wb‡Pi cÖ_g w¯Œ‡bi g‡Zv cÖ‡ek Kwi‡q = evUb Pvc‡j K¨vjKz‡jUiwU 𝑥 Gi GKwU AbywgZ 

gvb PvB‡e| AbywgZ gvb wn‡m‡e 2 cÖ‡ek Kwi‡q = evUb Pvc‡j wb‡Pi wØZxq w¯Œ‡bi g‡Zv 𝑥 Gi gvb †ei n‡e| 

   

𝑦 = 
63

𝑥
  G 𝑥 Gi cÖvß gvb ewm‡q 𝑦 Gi gvb †ei Kiv hvq| Gici 𝑥 = 9 I 𝑦 = 7 ewm‡q 𝑥2 + 𝑦2

 Gi 

gvb †ei Ki‡Z n‡e|  

   

(Key log-[p63a[$Qr2qr2==63P9= 
9d+7d=) 
 

4| 𝑎 = √3 + √2 n‡j 𝑎3 +
1

𝑎3 Gi gvb †ei Ki‡Z n‡e| 

mgvavb- cÖ_‡g K¨vjKz‡jUi‡K Calulate mode G wb‡q J †P‡c 𝑥 Gi gvb wn‡m‡e √3 + √2 msiÿY Ki‡Z 

n‡e| Gici 𝑎3 +
1

𝑎3 Gi Abyiƒc ivwk 𝑥3 +
1

𝑥3 K¨vjKz‡jU‡i cÖ‡ek Kwi‡q = Pvc‡j djvdj cÖ`wk©Z n‡e| 
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(Key log- s2$+s3J[[qd+1a[qd=) 

 

5| 18𝑥3 + 15𝑥2 − 𝑥 − 2 ‡K Drcv`‡K we‡kølY Ki‡Z n‡e|  

mgvavb- K¨vjKz‡jU‡i Equation/ Function mode G wb‡q 2 NvZ wewkó Polynomial equation wbe©vPb 

Ki‡Z n‡e| Gici mnM¸‡jv cÖ‡ek Kwi‡q = evUb Pvc‡j djvdj cÖ`wk©Z n‡e| 

     

(Key log- wz2318=15=p1=p2==n=n 
=n) 

myZivs ivwkwUi Drcv`‡K we‡køwlZ iƒc n‡e (3𝑥 − 1)(2𝑥 + 1)(3𝑥 + 2). 

A_©vr, 18𝑥3 + 15𝑥2 − 𝑥 − 2 = (3𝑥 − 1)(2𝑥 + 1)(3𝑥 + 2)  
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Abykxjbx -3 

1| 2𝑥 +
2

𝑥
= 3 n‡j, 𝑥2 +

1

𝑥2
 Gi gvb KZ? 

2| 𝑥 = 3, 𝑦 = 4 Ges 𝑧 = 5 n‡j, 9𝑥2 + 16𝑦2 + 4𝑧2 − 24𝑥𝑦 − 16𝑦𝑧 + 12𝑧𝑥 Gi gvb wbY©q Ki| 

3| hw` 𝑎 = 15 nq, Z‡e 8𝑎3 + 60𝑎2 + 150𝑎 + 130 Gi gvb KZ? 

4| 𝑎 = 7  Ges 𝑏 = −5 n‡j, (3𝑎 − 5𝑏)3 + (4𝑏 − 2𝑎)3 + 3(𝑎 − 𝑏)(3𝑎 − 5𝑏)(4𝑏 − 2𝑎) 

Gi gvb KZ? 

5| 𝑎 = √6 + √5 n‡j, 
𝑎6−1

𝑎3
 Gi gvb wbY©q Ki| 

 

6. k~b¨vqY c×wZ‡Z Drcv`‡K we‡kølY Ki- 

(i) 9𝑥2 + 24𝑥 + 16 

(ii) 𝑥2 + 13𝑥 + 36 

(iii) 𝑥4 + 𝑥2 − 20 

(iv) 𝑎2 − 30𝑎 + 216 

(v) 4𝑥4 − 25𝑥2 + 36 

 

7.  Drcv`‡K we‡kølY Ki- 

(i) 𝑥3 + 6𝑥2 + 11𝑥 + 6  

(ii) 6𝑥2 − 7𝑥 + 1  

(iii) 3𝑥2 − 7𝑥 − 6  

(iv) 𝑎4 − 4𝑎 + 3  

(v) 4𝑥4 + 12𝑥3 + 7𝑥2 − 3𝑥 − 2  

(vi) 12𝑥2 − 38𝑥 + 20 

8| kZKiv evwl©K 7 UvKv nvi gybvdvq 650 UvKvi 6 eQ‡ii gybvdv KZ? 

9| evwl©K kZKiv 6 UvKv nvi Pµe„w× gybvdvq 15000 UvKvi 3 eQ‡ii me„w×g~j I Pµe„w× gybvdv wbY©q Ki| 
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PZz_© Aa¨vq 

 

 

GK PjK wewkó mgxKiY 

(One Variable Equation) 

 

exRMwY‡Zi GKwU Ab¨Zg ¸iæZ¡c~Y© kvLv n‡jv ÔmgxKiYÕ| ClassWiz G mgxKiY mgvav‡bi Rb¨ wewfbœ iKg 

c×wZ i‡q‡Q| D³ K¨vjKy‡jU‡ii gva¨‡g mgxKi‡Yi mwVK mgvavb cvIqv hvq, Ges mgxKi‡Yi mwVK msL¨vZvwË¡K 

we‡kølY m¤¢e nq| GB Aa¨v‡q ClassWiz K¨vjKz‡jUi e¨envi K‡i wb‡¤œv³ welq¸‡jv m¤c‡K© Av‡jvPbv Kiv n‡e- 

 Table mode e¨envi K‡i mgxKi‡Yi mgvavb 

 Solve dvskb e¨envi K‡i mgxKi‡Yi mgvavb 

 `ywU Table e¨envi K‡i mgxKi‡Yi mgvavb 

 Equation mode e¨envi K‡i wØNvZ mgxKi‡Yi mgvavb 

 wÎNvZ mgxKi‡Yi mgvavb Ges  

 PZzN©vZ I cÂNvZ wewkó mgxKi‡Yi mgvavb wbY©‡qi c×wZ 

‡mRb¨ SETUP (qw) e¨envi K‡i K¨vjKy‡jUiwU‡K MathI/MathO mode-G Ges Norm 2 ‡Z 

ivL‡Z n‡e| 

 

4.1 Table mode e¨envi K‡i mgxKi‡Yi mgvavb 

GK PjK wewkó mgxKiY mgvavb Kivi Rb¨ PjKwUi ‡h gv‡bi Rb¨ (hw` ‡Kv‡bv gvb ‡_‡K _v‡K) mgxKiYwU mZ¨ 

nq Zv Lyu‡R ‡ei Ki‡Z nq| gv‡bi ZvwjKv e¨envi K‡i mgxKi‡Yi mgvavb Kivi Rb¨ KZ¸‡jv Dcvq i‡q‡Q| 

D`vniY¯̂iƒc aiv hvK, GKwU mgxKiY 𝑥3 =  3𝑥2 − 1| D³ mgxKi‡Yi mgvavb¸‡jv Ges mgxKiY 𝑥3 −

 3𝑥2 + 1 = 0 Gi mgvavb¸‡jv GKB| K¨vjKy‡jUi e¨envi K‡i GB dvsk‡bi gv‡bi ZvwjKv ‰Zwi Kiv hvq Ges 

𝑥 Gi ‡h gv‡bi Rb¨ (hw` ‡Kv‡bv gvb _v‡K) dvskbwUi gvb k~b¨ nq Zv Lyu‡R ‡ei Kiv m¤¢e|   

cÖ_‡g w9 e¨envi K‡i Table mode-G cÖ‡ek Ki‡Z n‡e| ClassWiz G GKwU A_ev `yBwU dvsk‡bi 

gv‡bi ZvwjKv ‰Zwi Kiv m¤¢e| hLb GKwU dvskb e¨envi Kiv cÖ‡qvRb nq, ZLb SETUP G wM‡q (wb‡Pi wP‡Îi 

g‡Zv) GKwU dvskb wbe©vPb K‡i ZvwjKv ‰Zwi Kiv hvq A_ev mnRfv‡e 𝑔 (𝑥) Gi ‡Kv‡bv BbcyU bv w`‡qI GKwU 

dvsk‡bi ZvwjKv Kiv hvq|  

     

wb‡Pi wP‡Îi g‡Zv K‡i, 𝑓(𝑥) G 𝑥3 −  3𝑥2 +  1 dvskbwU cÖ‡ek Kiv‡bv n‡jv| (j¶Yxq ‡h, qd e¨envi 

K‡i mivmwi 𝑥3
 cÖ‡ek Kiv‡bv hvq) dvskbwUi Rb¨ h‡_vchy³ e¨ewa wb‡q gv‡bi ZvwjKv ‰Zwi Ki‡Z n‡e,hv = 

evUb Pvcvi gva¨‡g ïiæ Ki‡Z n‡e| G‡¶‡Î mgvavb m¤ú‡K© ‡Kv‡bv aviYv bv _vKvq GKwU we¯Í…Z e¨ewa e¨envi 

KivB ‡k«q| ‡h‡nZy K¨vjKy‡jUiwU ïaygvÎ 30 wU gvb ‡`Lv‡Z m¶g, ZvB wb‡Pi w¯Œ‡bi g‡Zv 𝑥 Gi gvb -14 ‡_‡K 

15 ch©šÍ Ges e¨ewa 1 wb‡q ‡`Lv‡bv n‡jv| 𝑆𝑡𝑎𝑟𝑡, 𝐸𝑛𝑑 Ges 𝑆𝑡𝑒𝑝 gvb emv‡bvi ci = evUb Pvc‡Z n‡e|    
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𝑓(𝑥) Kjv‡gi ‡Kv‡bv gvbwU k~b¨ A_ev k~‡b¨i KvQvKvwQ Zv Lyu‡R ‡ei Kivi Rb¨ Kvm©i Gi E I R evUb 

e¨envi Ki‡Z n‡e| 𝑓(𝑥) Gi gvb ‡Kv_vq abvZ¥K ‡_‡K FYvZ¥‡K cwiewZ©Z nq Zv ‡Lqvj ivL‡Z n‡e| ‡Kbbv 

k~b¨ gvbwU Gi wfZ‡i _v‡K|   

G‡¶‡Î ‡`Lv hvq ‡h, gv‡bi ZvwjKvq Ggb ‡Kv‡bv gvb ‡bB hvi Rb¨ 𝑓(𝑥) = 0. wKš‘ −1 < 𝑥 < 0,  

0 < 𝑥 < 1 Ges 2 < 𝑥 < 3 Gi wfZ‡i wP‡ýi cwieZ©b n‡q‡Q, hv ‡_‡K ‡evSv hvq ‡h GB wZbwU e¨ewai gv‡S 

dvsk‡bi g~j¸‡jv we`¨gvb| GLv‡b ïaygvÎ GKwU e¨ewa 0 < 𝑥 < 1 ch©‡e¶Y Kiv n‡jv|  

C evUb ‡P‡c dvsk‡b hvIqvi ci Av‡iv fv‡jvfv‡e ch©‡e¶‡Yi Rb¨ Start, End I Step gvb wn‡m‡e 0,1 Ges 

0.1 e¨envi Kiv n‡jv|  

   

GB ‡UwejwU fv‡jvg‡Zv j¶¨ Ki‡j ‡`Lv hv‡e, hLb 𝑥 = 0.6 ZLb dvskbwUi GKwU abvZ¥K gvb i‡q‡Q| hLb 

𝑥 = 0.7, ZLb dvsk‡bi gvb FYvZ¥K| ZvB GB `yB gv‡bi wfZ‡i ‡Kv_vI 𝑥 Gi gvb k~b¨ n‡e| 

0.6 ≤ 𝑥 ≤ 0.7 Ges Av‡iv ‡QvU e¨eavb 0.01 e¨envi K‡i gv‡bi ZvwjKv ‰Zixi c×wZi cybive…wË Ki‡Z n‡e| 

wb‡Pi wP‡Î K¨vjKy‡jU‡ii wØZxq w¯ŒbwU djvdj cÖ`k©b Ki‡Q|  

     

   

   

Dc‡ii PZy_© I lô w¯Œ‡bi g‡Zv h_vµ‡g [0.65,0.66] I [0.652,0.653] e¨ewai Rb¨ GB c×wZi cybvive…wË 

n‡j e¨eavb ‡QvU n‡Z _vK‡e| ‡h‡nZy cÖ‡Z¨Kevi avc¸‡jv `‡ki ¸wYZK wnmv‡e n«vm cvq, ZvB djvdjwU mwVK 

g~‡ji KvQvKvwQ n‡e| Z…Zxq w¯Œ‡b ‡`Lvq ‡h,  𝑥 = 0.6527 I 𝑥 = 0.6528 Gi gv‡S dvsk‡bi gvb k~b¨| 

GB ZvwjKv¸‡jv ‡`Lvq ‡h 𝑥 ≈ 0.653 mgxKi‡bi mgvav‡bi KvQvKvwQ| GB c×wZ Pvwj‡q ‡M‡j mgvav‡bi Av‡iv 

KvQvKvwQ ‡cŠuQv‡bv m¤¢e| wKš‘ ‡h‡nZy msL¨v¸‡jv Ag~j` ZvB KL‡bvB cy‡ivcywi mwVK gvb cvIqv hv‡e bv| 
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𝑇𝑎𝑏𝑙𝑒 𝑚𝑜𝑑𝑒 e¨envi K‡i Av‡iKwU c×wZ‡Z KvQvKvwQ mgvavb cvIqv hvq| ‡mRb¨ evi evi e¨ewai gvb cwieZ©b 

bv K‡i mivmwi Kx‡evW© e¨envi K‡i 𝑥 Kjv‡g mgvav‡bi m¤¢ve¨ gvb¸‡jv cÖ‡ek Kiv‡Z nq| = evUb Pvc‡j 

cÖ‡Z¨Kevi 𝑓(𝑥) Gi gvb cvIqv hvq| D`vniY¯^iƒc, 𝑥 = 0.6 I 𝑥 = 0.65 wb‡Pi `yBwU w¯Œ‡b ‡`Lv‡bv n‡jv|  

     

𝑓(𝑥) Gi gvb k~‡b¨i KvQvKvwQ bv hvIqv ch©š Í 𝑥 Gi gvb µgvMZ cwieZ©b Ki‡Z n‡e|  

𝑥 = 0.653 Gi Rb¨ 𝑥3 − 3𝑥2 + 1 Gi gvb k~‡b¨i KZUv KvQvKvwQ Zv Rvbvi gva¨‡g cÖvß gvbwU mwVK 

mgvav‡bi KZUv KvQvKvwQ Zv Rvbv hvq| GwU Kivi Rb¨ GKwU fv‡jv c×wZ n‡”Q Calc dvsk‡bi e¨envi| GRb¨ 

Calulate mode G wM‡q ivwkwU wb‡Pi w¯Œ‡bi g‡Zv UvBc K‡i r evUb ‡P‡c 𝑥 = 0.653 cÖ‡ek Kiv‡Z n‡e| 

Gici = evUb Pvc‡j gvbwU cÖ̀ wk©Z n‡e| 

   

𝑥 = 0.653, Gi Rb¨ ivwkwUi gvb −0.000781923 hv 0 Gi Lye KvQvKvwQ| ZvB GB gvbwU mgxKi‡bi 

mgvav‡bi Lye wbKUeZ©x| Gici, = evUb ‡P‡c Ab¨ gv‡bi Rb¨ I GKB c×wZ‡Z cix¶v Kiv hvq| 𝑥 =

0.6527 Gi Rb¨ gvbwU mgvav‡bi Av‡iv wbKUeZ©x n‡e| (C evUb Pvc‡j ivwkwU wWwjU n‡q hv‡e|)  

`ªóe¨- GB mgxKi‡Yi Av‡iv `yBwU mgvavb Av‡Q hv GKB c×wZ Aej¤^b K‡i ‡ei Kiv hv‡e| 

 

4.2 Solver e¨envi K‡i mgvavb 

GK PjK m¤^wjZ (mvaviYZ 𝑥) mgxKi‡Yi mgvavb wbY©‡qi Rb¨ K¨vjKy‡jU‡i SOLVE evUb e¨envi Kiv nq| 

aiv hvK, GKwU mgxKiY 𝑥2 − 5𝑥 + 6 = 0 K¨vjKy‡jU‡i Calulate mode e¨envi K‡i wb‡Pi wP‡Îi g‡Zv 

mgxKiYwU UvBc Ki‡Z n‡e| G‡¶‡Î = wP‡ýi Rb¨ cÖ‡ek Kiv‡bvi Rb¨ Qr (mvaviY = evUb e¨envi 

Kiv hv‡e bv) e¨envi Ki‡Z n‡e| mgxKiY cÖ‡ek Kiv‡bv c‡i = evUb Pvcv hv‡e bv| 

           
 

GB mgxKiYwU mgvavb Kivi c×wZ ïiæ Kivi Rb¨ qr evUb e¨envi K‡i Solve command w`‡Z n‡e| 

K¨vjKy‡jU‡i Dc‡ii 2q w¯Œ‡bi g‡Zv 𝑥 Gi Rb¨ GKwU cÖv_wgK Abygvb PvB‡e| w¯Œ‡bi wb‡P 𝑥 Gi gvb G‡¶‡Î 5, 

hv we‡eP¨ bq, GwU K¨vjKy‡jU‡i e¨eüZ 𝑥 Gi me©‡kl gvb| 

mgvav‡bi KvQvKvwQ cQ›` g‡Zv GKwU AbywgZ gvb wb‡q = evUb Pvc‡Z n‡e| GB mgxKi‡Yi ‡¶‡Î 𝑥 = 1 

Ges 𝑥 = 5 Gi KvQvKvwQ ‡Kv_vI mgvavb i‡q‡Q| 𝑥 = 1 cÖ‡ek Kwi‡q = evUb Pvc‡j K¨vjKy‡jUi cÖ_g 

mgvavb cÖ̀ k©b K‡i, hv wb‡Pi evg cv‡ki w¯Œ‡b ‡`Lv‡bv n‡q‡Q| Av‡iKwU mgvav‡bi Rb¨ cybivq = evUb Pvc‡Z 

n‡e| 
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GB ‡¶‡Î 𝑥 = 5 GKwU fv‡jv Abygvb| wØZxq w¯Œ‡bi Rb¨ = evUb Pvc‡Z n‡e| 

   

cÖwZwU w¯Œb mgxKi‡Yi GKwU mgvavb cÖ̀ k©b K‡i| G‡¶‡Î 𝐿 − 𝑅 mgxKi‡Yi evgc¶ I Wvbc¶- Gi AšÍidj 

wb‡`©k K‡i| cÖwZ‡¶‡ÎB 𝐿 − 𝑅 = 0 wb‡`©k K‡i ‡h, evgc¶ I Wvbc¶ mgvb| 

 

4.3 ỳBwU Table e¨envi K‡i 

GKwU mgxKi‡Yi `yB c¶‡K Avjv`v Avjv`v `yBwU dvskb 𝑓(𝑥), 𝑔(𝑥) AvKv‡i wb‡q `yBwU ZvwjKv ‰Zwi K‡i 

mgxKi‡Yi mgvavb Kiv hvq| D`vniY¯^iƒc, √(8𝑥 + 9) − √(2𝑥 + 15) = √(2𝑥 − 6) mgxKiY †bqv 

n‡jv|  

     

gv‡bi ZvwjKvwU fv‡jvfv‡e ch©‡e¶Y Ki‡Z n‡e| GLv‡b wKQy gvb ‡`Lv‡bv n‡jv| 

     

cÖ_g w¯Œ‡b ‡`Lv hv‡”Q 𝑥 < −1 Gi Rb¨ 𝑓(𝑥) I 𝑔(𝑥) Gi gvb AmsÁvwqZ| wØZxq w¯Œ‡b ‡`Lv hv‡”Q ‡h, 

−1 ≤ 𝑥 ≤ 2 Gi Rb¨ 𝑓(𝑥) Gi gvb cvIqv ‡M‡jI 𝑔(𝑥) AmsÁvwqZ| Z…Zxq w¯Œ‡b ‡`Lv hv‡”Q 𝑥 = 5 Gi 

Rb¨ 𝑓(𝑥) =  𝑔(𝑥) =  2. myZivs mgxKiYwUi mgvavb 𝑥 = 5 

 

4.4 Equation mode e¨envi K‡i wØNvZ mgxKi‡bi mgvavb 

Equation mode G wØNvZ mgxKiY mgvav‡bi myweav i‡q‡Q| GB c×wZ‡Z 𝑥 Gi Nv‡Zi wbgœµg Abymv‡i 

mnM¸‡jv‡K cÖ‡ek Kiv‡Z n‡e| wØNvZ mgxKi‡Yi `yBwU mgvavb Av‡Q, hv RwUj msL¨vI n‡Z cv‡i| K¨vjKy‡jU‡i 

wØNvZ mgxKiY mgvav‡bi Rb¨ mgxKiYwU cÖ_‡g Av`©kiƒ‡c mvRv‡Z n‡e hv K¨vjKy‡jU‡i wb‡gœv³fv‡e ‡`qv Av‡Q,  

𝑎𝑥2 + 𝑏𝑥 + 𝑐 = 0 

Equation/Function mode G hvIqvi Rb¨ wz Pvc‡Z n‡e| Gici cici ỳBevi 2 ‡P‡c wØNvZ 

mgxKiY wbe©vPb Ki‡Z n‡e, hv wb‡Pi w¯Œ‡b ‡`Lv‡bv n‡q‡Q-  
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aiv hvK, GKwU mgxKiY 7𝑥 − 2 − 3𝑥2 = 0  mgxKiYwUi mgvavb Kivi Rb¨ Av`k© iƒ‡c 𝑎𝑥2 + 𝑏𝑥 + 𝑐 =

0 AvKv‡i mvRv‡j −3𝑥2 + 7𝑥 − 2 = 0 cvIqv hvq| 

Equation mode-G type 2 wbe©vPb K‡i wZbwU mnM 𝑎 =  −3, 𝑏 = 7, 𝑐 = −2 cÖ‡ek Kiv‡bv n‡jv| 

     

Z…Zxq w¯Œ‡b ‡`Lv hv‡”Q  𝑥2 Gi gvb `kwgK msL¨vq cÖ̀ wk©Z n‡q‡Q (‡h‡nZy ClassWiz G Input/Output Gi 

Rb¨ MathI/DecimalO ‡mU Kiv Av‡Q)| fMœvsk AvKv‡i gvbwU cvIqvi Rb¨ n evUb Pvc‡j wb‡Pi g‡Zv K‡i 

djvdj cÖ`wk©Z n‡e|   

 

 

4.5 wÎNvZ mgxKi‡Yi mgvavb  

wÎNvZ mgxKiY mgvav‡bi Rb¨ wz ‡P‡c Equation/Function-G cÖ‡ek Kivi ci cÖ_‡g 2 Ges Zvici 

3 ‡P‡c wÎNvZ mgxKiY wbe©vPb Ki‡Z n‡e| D`vniY¯^iƒc, aiv hvK, GKwU mgxKiY 𝑥3 − 𝑥2 − 6𝑥 = 0. 

G‡¶‡Î cÖ_‡g wb‡Pi g‡Zv K‡i 𝑎, 𝑏, 𝑐, 𝑑 Gi gvb cÖ‡ek Kiv‡Z n‡e, ‡h¸‡jvi gvb h_vµ‡g 1, −1,−6 I 0.  

   

cÖ‡Z¨KwU gvb emv‡bvi ci = evUb Pvc‡Z n‡e| 

mgxKiYwU mgvavb Kivi Rb¨ cybivq =evUb Pvc‡Z _vK‡j ch©vqµ‡g wZbwU g~j cvIqv hv‡e hv wb‡P ‡`Lv‡bv 

n‡q‡Q| 

     

 C Pvc‡j K¨vjKy‡jUi mnM cÖ‡e‡ki w¯Œb cÖ̀ k©b Ki‡e| cybivq C Pvc‡j mnM¸‡jv k~b¨ n‡q hv‡e| 

4.6 PZyN©vZ wewkó mgxKi‡Yi mgvavb| 

wÎNvZ wewkó mgxKi‡Yi g‡Zv K‡iB PZyN©vZ wewkó mgxKiY 𝑎𝑥4 + 𝑏𝑥3 + 𝑐𝑥2 + 𝑑𝑥 + 𝑒 = 0 Gi mgvavb 

Kiv hvq| cÖ_‡g w z (𝐴) e¨envi K‡i Equaction/Function Mode G ‡h‡Z n‡e| Gici 2 ‡P‡c 

Polynomial wbe©vPb Ki‡Z n‡e| AZtci 4 ‡P‡c PZyN©vZ mgxKiY wbe©vPb K‡i h_vµ‡g 𝑎, 𝑏, 𝑐, 𝑑 I 𝑒 Gi 

gvb cÖ‡ek Kwi‡q = evUb Pvc‡Z _vK‡j cici mgxKi‡Yi PviwU g~j cÖ̀ k©b Ki‡e|  
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D`vniY¯̂iƒc, aiv hvK GKwU mgxKiY- 

𝑥4 − 9𝑥3 + 3𝑥2 + 89𝑥 − 84 = 0 

Equation/Function mode G wM‡q PZyN©vZ mgxKiY wbe©vPb Kivi ci 𝑎, 𝑏, 𝑐, 𝑑 I 𝑒-Gi gvb wn‡m‡e h_vµ‡g 

1,−9, 3, 89 I −84 cÖ‡ek Kiv‡j 𝑥1, 𝑥2, 𝑥3 I 𝑥4 Gi gvb h_vµ‡g 𝑥1 = 7, 𝑥2 = 4, 𝑥3 = 1 I 𝑥4 =

−3 cÖ̀ k©b Ki‡e| 

      

   

   

4.7 cÂNvZ wewkó mgxKi‡Yi mgvavb 

hw`I ClassWiz K¨vjKy‡jU‡i PZyN©vZ ch©šÍ mgxKi‡Yi mgvavb mivmwi ‡ei Kiv hvq, wKš‘ Table mode e¨envi 

K‡i Av‡iv D”PNvZ wewkó mgxKi‡Yi mgvavb Kiv m¤¢e| GRb¨ K¨vjKy‡jUi‡K w9 ‡P‡c Table mode G 

wb‡Z n‡e| Gici 𝑓(𝑥) Gi gvb wn‡m‡e mgxKiYwU cÖ‡ek Kiv‡bvi ci 𝑆𝑡𝑎𝑟𝑡, 𝐸𝑛𝑑 I 𝑆𝑡𝑒𝑝 gvb cÖ‡ek Kwi‡q 

= Pvc‡j GKwU gv‡bi ZvwjKv cÖ̀ wk©Z n‡e| GB ZvwjKv ‡_‡K 𝑥 Gi ‡h mKj gv‡bi Rb¨ 𝑓(𝑥) Gi gvb k~b¨ 

nq ‡mB¸‡jv Lyu‡R ‡ei Ki‡Z n‡e| ‡Kbbv GB mKj gvbB n‡jv D³ mgxKi‡Yi mgvavb| D‡jøL¨ ‡h, GB Rb¨ 

GKwU we Í̄…Z e¨ewa wb‡Z nq| hw` cÖ_‡g ‡bqv e¨ewa‡Z cÖ‡qvRbxq msL¨K g~j bv _v‡K Zvn‡j e¨ewa cwieZ©b K‡i 

Av‡iv g~j LyuR‡Z n‡e| D`vniY¯^iƒc ,GKwU cÂNvZx mgxKiY 𝑥5 − 10𝑥4 + 13𝑥3 + 96𝑥2 − 180𝑥 = 0 

‡bqv n‡jv| Start, End I Step wn‡m‡e −10, 10 I 1 ‡bqv n‡q‡Q| gv‡bi ZvwjKv n‡Z ‡`Lv hvq 𝑥 =

2,−3,5,6,0 Gi Rb¨ 𝑓(𝑥) Gi gvb k~b¨ nq| myZivs GB gvb¸‡jvB n‡e mgxKi‡Yi g~j| 
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D`vniYgvjv 

1. wZbwU c×wZ e¨envi K‡i  𝑥 − 4 =
𝑥−4

𝑥
 mgxKi‡Yi mgvavb Ki‡Z n‡e|  

mgvavb-    

Equation/Function mode e¨envi K‡i 

Equation/Function mode- G mgxKiYwU mgvav‡bi Rb¨ cÖ_‡g mij AvKv‡i cÖKvk Ki‡j 𝑥2 − 5𝑥 + 4 =

0 cvIqv hv‡e| Gici 𝑎, 𝑏, 𝑐 Gi gvb h_vµ‡g 1,−5, 4  = evUb ‡P‡c cÖ‡ek Kiv‡bv n‡j mgxKi‡Yi GKwU 

g~j 𝑥1 = 4 Ges Av‡iKwU g~j 𝑥2 = 1 cÖ̀ k©b Ki‡e|  

     

(Key log- wz221=p5=4=== ) 

 

Solve e¨envi K‡i 

Solve mode -e¨envi Kivi Rb¨ cÖ_‡g K¨vjKy‡jUi‡K Calulate mode G ivL‡Z n‡e| Gici mgxKiYwU 

wb‡Pi w¯Œ‡bi g‡Zv UvBc Ki‡Z n‡e| AbywgZ gvb 𝑥 = −2 cÖ‡ek Kwi‡q = evUb Pvc‡j wØZxq w¯Œ‡bi g‡Zv 

𝑥 = 1 cÖ̀ k©b K‡i| Avevi 𝑥 Gi Av‡iKwU AbywgZ gvb 𝑥 = 3 cÖ‡ek Kiv‡j wØZxq mgvavb 𝑥 = 4 cvIqv hv‡e| 

        

(Key log- w1[p4Qra[p4R[qrp2 ===3 
== ) 

 

Table mode e¨envi K‡i 

cÖ_‡g w9 ‡P‡c Table mode G cÖ‡ek K‡i mgxKi‡Yi evgc¶‡K 𝑓(𝑥) Ges Wvbc¶‡K 𝑔(𝑥) a‡i wb‡Pi 

w¯Œ‡bi g‡Zv cÖ‡ek Kiv‡bv n‡jv| Start, End I Step Gi gvb h_vµ‡g −10,10 I 1 ‡bIqv n‡jv|  

     

‡UwejwU fv‡jvfv‡e ch©‡e¶Y Ki‡j ‡`Lv hvq ‡h, 𝑥 = 1 Gi Rb¨ 𝑓(𝑥) = 𝑔(𝑥) = −3 Ges 𝑥 = 4 Gi Rb¨ 

𝑓(𝑥) = 𝑔(𝑥) = 0, 𝑥 Gi Ab¨ ‡Kv‡bv gv‡bi Rb¨ 𝑓(𝑥)I 𝑔(𝑥) mgvb bq| myZivs 𝑥 = 1 I 4 mgxKiYwUi 

mgvavb| 
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(Key log- w9[p4=a[p4R[=p10=10=1 
==) 

 

2. (1 + 𝑥)(1 3⁄ ) + (1 − 𝑥)(1 3⁄ ) = 2(1 3⁄ ) 
 mgxKiYwUi mgvavb Ki‡Z n‡e| 

mgvavb- G‡K Solve evUb Øviv mgvav‡bi Rb¨ cÖ_‡g wb‡Pi w¯Œ‡bi g‡Zv K‡i K¨vjKy‡jU‡i UvBc Kiv n‡jv| 

   

Gici qr evUb Pvc‡Z n‡e| 

𝑥 Gi gvb 1 cÖ‡ek Kwi‡q = evUb Pvc‡j GKwU mgvavb 𝑥 = −1 cvIqv hv‡e| Avevi = evUb ‡P‡c gvb−5 

cÖ‡ek Kiv‡j wØZxq w¯Œ‡bi g‡Zv 𝑥 = −1 cvIqv hv‡e| 

     

(Key log- w1(1+[)^a1R3$$+(1p[)^a 
1R3$$Qr2^a1R3qr 1===p5==) 
 

myZivs 𝑥 = 1 I 𝑥 = −1 mgxKiYwUi mgvavb|  

 

3. √(𝑥 + 4) + √(𝑥 + 11) =  √(8𝑥 + 9)   

mgvavb- mgxKiYwU mgvav‡bi Rb¨ cÖ_‡g w9 ‡P‡c Table mode G wb‡Z n‡e| Gici mgxKi‡Yi 

evgc¶‡K 𝑓(𝑥) Ges Wvbc¶‡K 𝑔(𝑥) a‡i, 𝑥 Gi gvb −1 ‡_‡K 20 ch©šÍ Ges e¨eavb 1 wb‡j wb‡Pi g‡Zv 

ZvwjKv cvIqv hv‡e|   

     

(Key log- w9s[+4$+s[+11$=s8[+9=p1 

=20=1==) 

ZvwjKvq ‡`Lv hv‡”Q 𝑥 = 5 Gi Rb¨ 𝑓(𝑥) = 𝑔(𝑥) = 7 myZivs 𝑥 = 5 n‡e mgxKiYwUi mgvavb| 
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4. (𝑥 + 2)(𝑥 − √3) = 0 

mgvavb- cÖ_‡g K¨vjKy‡jU‡i wz ‡P‡c Equation/Function mode G wb‡q cici `yBevi 2 evUb ‡P‡c 

wØNvZ mgxKiY wbe©vPb Kiv n‡jv| Gici mgxKiYwUi Abyiƒc mgxKiY 𝑥2 + (2 − √3)𝑥 − 2√3 = 0 

mijxKiY K‡i wb‡Z n‡e| Zvici mnM¸‡jvi gvb 1, (2 − √3) I −2√3 h_vµ‡g K¨vjKy‡jU‡i cÖ‡ek Ki‡j 

wb‡Pi w¯Œ‡bi g‡Zv mgxKi‡Yi mgvavb cvIqv hv‡e|   

   

(Key log- wz221=(2ps3))=p2s3)===) 

 

5. 50 wgUvi ‰`N¨© I 40 wgUvi cȪ ’wewkó GKwU AvqZvKvi evMv‡bi wfZ‡ii Pviw`‡K mgvb PIov GKwU iv¯Ív 

Av‡Q| iv¯Ív ev‡` evMv‡bi ‡¶Îdj 1200 eM©wgUvi n‡j iv¯ÍvwU KZ wgUvi PIov Zv ‡ei Ki‡Z n‡e| 

mgvavb- awi,iv¯ÍvwU 𝑥 wgUvi PIov| iv Í̄v ev‡` evMvbwUi ‡¶Îdj n‡e (50 − 2𝑥)(40 − 2𝑥) = 1200 

eM©wgUvi| mgxKiYwUi Abyiƒc mgxKiY n‡e 𝑥2 − 45𝑥 + 200 = 0. GB mgxKiYwU mgvav‡bi Rb¨ cÖ_‡g 

K¨vjKy‡jU‡i c~‡e©i D`vni‡Yi g‡Zv wØNvZ mgxKiY wbe©vPb K‡i mnM¸‡jvi gvb h_vµ‡g 1,−45 I 200 cÖ‡ek 

Kiv‡Z n‡e| Gici = evUb Pvc‡j wb‡Pi `yBwU w¯Œ‡bi g‡Zv 𝑥 Gi gvb cÖ̀ k©b Ki‡e|  

   

(Key log- wz221=p45=200===) 

GLv‡b 𝑥1 = 40 Ges 𝑥2 = 5 wKš‘ iv¯Ívi PIov Aek¨B evMv‡bi cȪ ’ ‡_‡K Kg n‡e| myZivs 𝑥 = 5 B n‡e 

mgm¨vwUi mgvavb| 
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Abykxjbx-4 

1| Solve e¨envi K‡i mgvavb Ki-  

(i) 
5𝑥

7
−

4

5
=

𝑥

5
−

2

7
  

(ii) 
7𝑥

3
+

3

5
=

2𝑥

5
−

4

3
 

2| Table mode e¨envi K‡i mgvavb Ki-  

(i) (𝑦 − 1)(𝑦 + 2) = (𝑦 + 4)(𝑦 − 2)  

(ii) 
1

𝑥
+

1

𝑥+1
=

2

𝑥−1
 

3| CALC e¨envi K‡i mgvavb Ki- 

(i) 
6𝑥+1

15
−

2𝑥−4

7𝑥−1
=  

2𝑥−1

5
 

(ii) 
𝑥−2

𝑥+2
+

6(𝑥−2)

𝑥−6
= 1 

4| Equation/Function mode e¨envi K‡i mgvavb Ki-  

(i) 2𝑥(𝑥 + 3) = 2𝑥2 + 12 

(ii) (𝑥 + 2)(𝑥 − √3) = 0 
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cÂg Aa¨vq 

 

 

mij mnmgxKiY 

(Simultaneous Equation) 

 
mij mnmgxKiY ej‡Z GKvwaK PjKwewkó GKvwaK mij mgxKiY‡K eySvq hv‡`i hyMcr mgavb †ei Ki‡Z nq| 

Giƒc GKvwaK mgxKiY‡K GK‡Î mij mgxKiY †RvUI e‡j| Equation Mode Gi gva¨‡g `yB, wZb ev Pvi PjK 

wewkó System of linear equation mgvavb Kiv hvq| GB Aa¨v‡q ClassWiz K¨vjKz‡jUi e¨envi K‡i wb‡¤œv³ 

welq¸‡jv m¤c‡K© Av‡jvPbv Kiv n‡e- 

 `yB PjKwewkó 

 wZb PjKwewkó I 

 Pvi PjKwewkó   

GRb¨ Equation/Function mode e¨envi Ki‡Z n‡e|  

 

5.1 ỳB PjKwewkó mij mnmgxKi‡Yi mgvavb 

`yB PjKwewkó mij mnmgxKi‡Y mvaviYZ 𝑥 I 𝑦 `yBwU PjK e¨envi Kiv nq| `yBwU mgxKiY e¨envi K‡i 𝑥 I 

𝑦 Gi gvb ‡ei Ki‡Z nq| cÖ_‡g wz(A) †P‡c Equation/Function mode-G cÖ‡ek Ki‡Z n‡e| 1 

Pvcvi gva¨‡g simultaneous equation wbe©vPb Kivi ci KZ¸‡jv PjK Av‡Q Zv wba©viY Ki‡Z n‡e| mvaviYZ 

‡Kv‡bv mij mnmgxKi‡Yi mgvav‡bi Rb¨ PjK I mgxKi†Yi msL¨v mgvb n‡Z nq|  

     

cÖ‡Z¨K ‡¶‡Î c×wZwU GKB iKg| `yB PjK wewkó GKwU mij mnmgxKiY ‡bIqv n‡jv- 

2𝑥 − 5𝑦 = 3 

𝑥 + 3𝑦 = 1 

GB mij mnmgxKi‡Yi mgvavb Kivi Rb¨2 Pvcvi gva¨‡g ̀ yB PjK wewkó mgxKiY wba©viY Ki‡Z n‡e| mgxKiY 

`yBwU K¨vjKy‡jU‡i cÖ‡ek Kiv‡bvi Rb¨ aªæeK gvb¸‡jv‡K = wP‡ýi Wvbcv‡k ivL‡Z n‡e| Gici wb‡Pi g‡Zv 

K‡i QqwU gvb K¨vjKz‡jU‡i cÖ‡ek Kiv‡Z n‡e| cÖ‡Z¨KwU gvb cÖ‡ek Kiv‡bvi ci = evUb Pvc‡Z n‡e| ‡h‡Kv‡bv 

fy‡ji Rb¨ Kvm©iwU‡K wcQ‡b wb‡q wM‡q ms‡kvab Kiv hvq| gvb¸‡jv cÖ‡ek Kiv‡bvi c‡i = evUb Pvc‡j 𝑥 Gi 

gvb cvIqv hv‡e| cybivq = evUb Pvc‡j 𝑦 Gi gvb cvIqv hv‡e| G¸‡jvB n‡jv mgxKiY †Rv‡Ui mgvavb| 
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`ªóe¨: n evUb ‡P‡c `kwgK ‡_‡K fMœvsk A_ev fMœvsk ‡_‡K `kwgK AvKv‡i djvdj cvIqv hvq| 

𝑥 =  
14

11
 I 𝑦 =  

1

11
 mgxKi‡Yi mgvavb wK bv Zv cix¶v Kivi Rb¨ cÖwZ¯’vcb c×wZ‡Z gvb¸‡jv Avmj mgxKi‡Y 

ewm‡q cix¶v Kiv hvq|  

‡h‡nZy gvb¸‡jv c~Y© msL¨v bq ZvB G¸‡jv wb‡q KvR Kiv wKQyUv RwUj| Calulate mode Gi gva¨‡g mn‡R GB 

KvR Kivi Rb¨ GKwU fvj c×wZ eY©bv Kiv n‡jv| cÖ_‡g Equation mode G cÖvß `ywU mgvav‡bi gvb 𝑥 I 𝑦 

†g†gvwi‡Z msi¶Y Ki‡Z n‡e| hLb 𝑥 Gi mgvavb cvIqv hv‡e mv‡_ mv‡_B Zv J[ e¨envi K‡i 𝑥 ‡ggix‡Z 

msi¶Y Ki‡Z n‡e| Abyiƒcfv‡e  𝑦 Gi mgvavb cvIqvi mv‡_ mv‡_B Jn e¨envi K‡i Zv 𝑦 ‡g‡gvix‡Z 

msi¶Y Ki‡Z n‡e|                           

Zvici w1 Pvcvi gva¨‡g Calulate mode G ‡h‡Z n‡e| Gici Dfq mgxKi‡Yi evgc¶ wb‡Pi w¯Œ‡bi 

g‡Zv K‡i K¨vjKy‡jU‡i cÖ‡ek Kwi‡q = evUb Pvc‡j mgxKiY¸‡jvi evgc‡¶i gvb Wvbc‡¶i gv‡bi mgvb nq 

wKbv A_©vr gvb¸‡jv mgxKiYØq‡K wm× K‡i wKbv Zv ‡evSv hv‡e|   

     

𝑥 I 𝑦 Gi GB gvb¸‡jvi Rb¨ 2𝑥 − 5𝑦 = 3 Ges 𝑥 + 3𝑦 = 1 hv mnmgxKi‡Yi mZ¨Zv wbwðZ K‡i| 

QR ‡KvW ‡_‡K cÖvß mnmgxKi‡Yi ‡jLwPÎ wb‡P ‡`Lv‡bv n‡jv| 

 

 

 

 

 

Dc‡ii wPÎ n‡Z ‡`Lv hv‡”Q ‡h, mij‡iLv ̀ yBwU GKwU gvÎ we›`y‡Z ‡Q` K‡i‡Q| GB ‡Q`we›`ywU n‡jv mgxKiY‡Rv‡Ui 

mgvavb|  

mij mnmgxKi‡Yi ‡¶‡Î mZK© _vK‡Z n‡e ‡Kbbv memgq G‡`i mgvavb cvIqv hvq bv| wb‡Pi D`vniYwU j¶¨ Kwi-   

𝑥 + 3𝑦 = 1 

2𝑥 + 6𝑦 = 2 

K¨vjKy‡jU‡ii gva¨‡g GB mgxKi‡Yi mgvavb Ki‡Z ‡M‡j cÖvß djvdj cÖKvk Ki‡e ‡h Gi AmsL¨ mgvavb i‡q‡Q, 

hv wb‡Pi w¯Œ‡b ‡`Lv‡bv n‡jv- 
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QR ‡KvW ‡_‡K cÖvß mnmgxKi‡Yi ‡jLwPÎ wb‡P ‡`Lv‡bv n‡jv- 

 

    

 

 

 

G‡¶‡Î `ywU mgxKiYB g~jZ GKB| j¶Yxq ‡h, wØZxq mgxKiYwU g~jZ cÖ_g mgxKi‡Yi wØ¸Y| hvi d‡j ‡h‡Kv‡bv 

GK ‡Rvov gvb hv cÖ_g mgxKiY‡K wm× K‡i, wØZxq mgxKiY‡KI Zv wm× Ki‡e| D`vniY¯^iƒc 𝑥 = −2 I 𝑦 =

1 mgxKiYØq‡K wm× Ki‡e Avevi 𝑥 = 5 I 𝑦 = 2 Ges 𝑥 = 4 I 𝑦 = −1 Ges G ai‡bi AviI AmsL¨ 

mgvavb i‡q‡Q| cÖ_g mgxKi‡Yi g‡Zv 𝑥 + 3𝑦 Gi gvb hw` 1 nq Zvn‡j 2(𝑥 + 3𝑦) = 2𝑥 + 6𝑦 Gi gvb 

Aek¨B 2 × 1 = 2 n‡e hv wØZxq mgxKi‡Y ‡`Lv hv‡”Q| G ai‡bi mgxKi‡Yi AmsL¨ mgvavb _v‡K| Dc‡ii 

‡jLwPÎ n‡Z aviYvwU cwi®‹vi nq| ‡jLwPÎ n‡Z ‡`Lv hv‡”Q ‡h `yBwU mgxKiY GKB mij‡iLv wb‡`©k Ki‡Q| A_©vr 

mij‡iLv `yBwU G‡K Ac‡ii Dci DcwicvwZZ n‡q‡Q| myZivs G‡`i ‡Q`we›`yi cwigvY AmsL¨ nIqvq AmsL¨ 

mgvavb _vK‡e|  

AviI wKQy mgxKiY i‡q‡Q hv‡`i ‡Kv‡bv mgvavb cvIqv hvq bv| GLv‡b GKwU D`vniY ‡`qv n‡jv- 

𝑥 + 3𝑦 = 1 

2𝑥 + 6𝑦 = 7 

K¨vjKy‡jU‡ii gva¨‡g mgvavb Ki‡Z ‡M‡j ‡`Lv hv‡e ‡h G‡`i ‡Kv‡bv mgvavb ‡bB| 

   

QR ‡KvW ‡_‡K cÖvß mnmgxKi‡Yi ‡jLwPÎ wb‡P ‡`Lv‡bv n‡jv- 

 

 

    

 

 

GB ‡¶‡Î `ywU mgxKiY Abyiƒc bq, wKš‘ fvj K‡i ch©‡e¶Y Ki‡j ‡`Lv hv‡e ‡h, g~j mgm¨vwU n‡jv hw` 𝑥 +

3𝑦 = 1 nq Zvn‡j 2(𝑥 + 3𝑦) = 2𝑥 + 6𝑦 Gi gvb Aek¨B 2 × 1 = 2 n‡Z n‡e| wKš‘ Avgv‡`i 
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mnmgxKi‡Yi wØZxq mgxKiYwU 2𝑥 + 6𝑦 = 7 hv cÖ_g mgxKi‡Yi mv‡_ AmgÄm (Inconsistent)| Avevi 

mgxKiY `yBwUi w`‡K fv‡jv K‡i j¶¨ Ki‡j ‡`Lv hvq ‡h G‡`i g‡a¨ ïaygvÎ a«yeK gvbwUi cwieZ©b n‡q‡Q| A_©vr 

G¸‡jv `yBwU mgvšÍivj mij‡iLvi mgxKiY hv Dc‡ii  ‡jLwPÎ n‡Z cwi®‹vi fv‡e ‡evSv hv‡”Q| mgxKiY `ywU, 

mgvšÍivj mij‡iLv‡K wb‡`©k Kivq Zv‡`i g‡a¨ ‡Kv‡bv ‡Q`we›`y ‡bB| A_©vr mgxKiY‡Rv‡Ui ‡Kv‡bv mgvavb ‡bB| 

GB ai‡bi mnmgxKiY‡K ejv nq AmgÄm | 

 

5.2 wZb PjKwewkó mgxKiY †Rv‡Ui mgvavb 

wz(A) †P‡c Equation/Function mode G cÖ‡ek Kivi ci 1 ‡P‡c Simultemouns Equation 

wbe©vPb K‡i wZb PjK wewkó mgxKi‡Yi Rb¨ 3 Pvc‡Z n‡e| AZtci mgxKi‡Yi mnM¸‡jvi gvb = Pvcvi 

gva¨‡g ci ci cÖ‡ek Kwi‡q = Pvc‡Z _vK‡j K¨vjKz‡jUi mgxKiY †Rv‡Ui g~j¸‡jvi gvb cÖ`k©b Ki‡e| aiv 

hvK, wZb PjK wewkó GKwU mgxKiY †RvU 

𝑥 − 2𝑦 + 3𝑧 = 7 

2𝑥 + 𝑦 + 𝑧 = 4 

−3𝑥 + 2𝑦 − 2𝑧 = −10 

GB mij mnmgxKiY †Rv‡Ui mgvavb Kivi Rb¨ Equation/Function mode G wM‡q 3 PjKwewkó mgxKiY 

wbe©vPb Kivi ci cÖ_g mgxKi‡Y 𝑥 Gi mnM 1, 𝑦 Gi mnM −2, 𝑧 Gi mnM 3 I aªæec` 7 Ges Gfv‡e Ab¨vb¨ 

mgxKi‡Yi evwK mnM¸‡jv cÖ‡ek Kiv‡Z n‡e| Gici = Pvc‡Z _vK‡j ch©vqµ‡g 𝑥 = 2, 𝑦 = −1 I 𝑧 = 1 

cvIqv hv‡e| 

    

 

 

5.3 Pvi PjKwewkó mgxKiY ‡Rv‡Ui mgvavb 

`yB I wZb PjKwewkó mij mnmgxKiY ‡Rv‡Ui mgvav‡bi Abyiƒcfv‡e Pvi PjK wewkó mij mnmgxKiY ‡Rv‡Ui 

mgvavbI ClassWiz-Gi mvnv‡h¨ mn‡RB Kiv m¤¢e| 

wz (A) ‡P‡c Equation/Function mode-G cÖ‡ek Kivi ci 1 ‡P‡c Simultemouns 

Equation wbe©vPb K‡i Pvi PjK wewkó mgxKi‡Yi Rb¨ 4 Pvc‡Z n‡e| AZtci mgxKi‡Yi mnM¸‡jvi gvb 

= Pvcvi gva¨‡g ci ci cÖ‡ek Kwi‡q = Pvc‡Z _vK‡j Claculator mgxKiY ‡Rv‡Ui g~j¸‡jvi gvb ci ci 

cÖ̀ k©b Ki‡e| D`nviY¯^iƒc aiv hvK GKwU mgxKiY ‡RvU- 

 

 



65 

2𝑥 − 𝑦 + 5𝑧 + 𝑡 = −3 

3𝑥 + 2𝑦 + 2𝑧 − 6𝑡 = −32 

𝑥 + 3𝑦 + 3𝑧 − 𝑡 = −47 

5𝑥 − 2𝑦 − 3𝑧 + 3𝑡 = 49 

GB mij mnmgxKiY ‡Rv‡Ui mgvavb Kivi  Rb¨ Equation/Function mode G ‡h‡q 4 PjK wewkó mgxKiY 

wbe©vPb Kivi ci cÖ_g mgxKi‡Yi 𝑥 Gi mnM wn‡m‡e  2, 𝑦 Gi mnM wn‡m‡e −1, 𝑧 Gi mnM wn‡m‡e 5, 𝑡 Gi 

mnM wn‡m‡e 1 I aªæec` wn‡m‡e −3 Ges GBfv‡e Ab¨vb¨ mgxKi‡Yi evwK mnM I aªæec`¸‡jv A_©vr h_vµ‡g 

  3,2,2, −6,−32,1,3,3, −1,−47,5, −2,−3,3,49 = evUb Pvcvi gva¨‡g wb‡Pi wP‡Îi g‡Zv cÖ‡ek 

Kiv‡j mgxKi‡Yi g~j¸‡jvi gvb h_vµ‡g 𝑥 = 2, 𝑦 =  −12, 𝑧 =  −4 Ges 𝑡 = 1 cvIqv hv‡e| 

    

   

   

 

D`vniYgvjv 

1| 𝑥 − 𝑦 − 4 = 0 

     3𝑥 − 𝑦 − 10 = 0, mij mnmgxKi‡Yi mgvavb Ki‡Z n‡e|   

mgvavb- GB mgm¨v mgvav‡bi Rb¨ cÖ_‡g mgxKiYØ‡qi aªæec`‡K mgvb wP‡ýi Wvbcv‡k wb‡Z n‡e| myZivs D³ 

mgxKiY †Rv‡Ui Abyiƒc mgxKiY †RvU n‡jv- 

𝑥 − 𝑦 = 4 

3𝑥 − 𝑦 = 10 
Gici K¨vjKz‡jU‡i Equation/Function mode-G wM‡q 2 PjK wewkó Simultaneous equation wbe©vPb 

Ki‡Z n‡e| mnM¸‡jv ch©vqµ‡g K¨vjKz‡jU‡i cÖ‡ek Kwi‡q = evUb Pvc‡j wb‡Pi w¯Œ‡bi g‡Zv djvdj cÖ`wk©Z 

n‡e| 

   

 (Key log- wz121=p1=4=3=p1=10===) 
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2| −
1

2
 𝑥 − 𝑦 = 0 

     𝑥 − 2𝑦 = 0 mgvavb Ki‡Z n‡e|   

mgvavb- K¨vjKz‡jU‡i Equation/Function mode-G wM‡q 2 PjKwewkó Simultaneous equation wbe©vPb 

Ki‡Z n‡e| mnM¸‡jv ch©vqµ‡g cÖ‡ek Kwi‡q = evUb Pvc‡j wb‡Pi w¯Œ‡bi g‡Zv djvdj cÖ`wk©Z n‡e| 

   

 

3| AvU eQi c~‡e© wcZvi eqm cy‡Îi eq‡mi AvU¸Y wQj| `k eQi ci wcZvi eqm cy‡Îi eq‡mi wØ¸b n‡e| 

eZ©gv‡b Kvi eqm KZ Zv †ei Ki‡Z n‡e|  

mgvavb- cÖ_‡gB wcZvi eZ©gvb eqm‡K 𝑥 I cy‡Îi eZ©gvb eqm‡K 𝑦 a‡i †bIqv hvK| Zvn‡j cÖ`Ë kZ©vbymv‡i 

mgxKiY †RvU n‡e 

𝑥 − 8 = 8(𝑦 − 8) ⇒ 𝑥 − 8𝑦 = −56 

𝑥 + 10 = 2(𝑦 + 10) ⇒  𝑥 − 2𝑦 = 10  
Gici K¨vjKz‡jU‡i Equation/Function mode G wM‡q ỳB PjK wewkó Simultaneous equation wbe©vPb 

K‡i c~‡e© Av‡jvwPZ mgm¨vi g‡Zv K‡i mgvavb Ki‡j wb‡Pi w¯Œ‡b g‡Zv djvdj cÖ`wk©Z n‡e|  

   

(Key log- wz121=p8=p56=1=p2=1 
0===) 

w¯Œb n‡Z †`Lv hv‡”Q, 𝑥 = 32 I 𝑦 = 11 myZivs wcZvi eZ©gvb eqm 32 eQi Ges cy‡Îi eZ©gvb eqm 11 

eQi| 

 

4| 2𝑥 + 5𝑦 = 1 

      𝑥 + 3𝑦 = 2, mij mgxKiY †RvU‡K †jLwP‡Îi mvnv‡h¨ mgvavb Ki‡Z n‡e|  

mgvavb- GwU Kivi Rb¨ cÖ_‡g Dfq mgxKiY †_‡K 𝑦 Gi gvb †ei Ki‡Z n‡e| 

𝑦 = 
1−2𝑥

5
,  𝑦 = 

2−𝑥

3
 

K¨vjKz‡jU‡i w9 †P‡c Table mode wbe©vPb Ki‡Z n‡e| Gici mgxKiY †Rv‡Ui cÖ_g mgxKi‡Yi 

Wvbcÿ‡K 𝑓(𝑥) I wØZxq mgxKi‡Yi Wvbcÿ‡K 𝑔(𝑥) wn‡m‡e K¨vjKz‡jU‡i cÖ‡ek Kiv‡bv n‡jv| Start, End I 

step wn‡m‡e −10,10 I 1 †bIqv n‡jv| Gici = evUb Pvc‡j gv‡bi GKwU ZvwjKv cvIqv hv‡e| gv‡bi 

ZvwjKvq (𝑥, 𝑓(𝑥)) n‡e cÖ_g mgxKi‡Yi we›`y Ges (𝑥, 𝑔(𝑥)) n‡e wØZxq mgxKi‡bi we›`y|   

   

Gici we› ỳ¸‡jv QK KvM‡R ¯’vcb Ki‡j `yBwU mij‡iLv cvIqv hv‡e| gv‡bi ZvwjKvq †`Lv hv‡”Q 𝑥 = −7 Gi 

Rb¨ 𝑓(𝑥) I 𝑔(𝑥) Gi gvb mgvb Ges Zv 3. 

myZivs (−7, 3) n‡e mgvavb we›`y|  
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Avevi QR ‡KvW n‡Z cÖvß †jLwPÎ †_‡KI Gi mZ¨Zv cvIqv hvq| 

   

 

 

 

 

(Key log- w9a1p2[$5=a2p[$3=p10 
=10=1==RRRREqT) 

5| 7𝑥 + 5𝑦 − 3𝑧 = 16 

3𝑥 − 5𝑦 + 2𝑧 = −8   

5𝑥 + 3𝑦 − 7𝑧 = 0,  Gi mgvavb Ki‡Z n‡e|  

mgvavb- wZb PjK wewkó GB mgxKiY †RvU‡K mgvavb Kivi Rb¨ cÖ_‡g Equation/Function mode G wM‡q 

3  PjKwewkó Simultaneous equation wbe©vPb Ki‡Z n‡e| Gici mnM¸‡jv cÖ‡ek Kwi‡q = evUb Pvc‡j 

wb‡Pi w¯Œ‡bi g‡Zv djvdj cÖ`wk©Z n‡e|  

     

(Key log- wz137=5=p3=16=3=p5=2= 
p8=5=3=p7=0====) 
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Abykxjbx-5 

wb‡Pi mij mnmgxKiY¸‡jv mgÄm, ci¯úi wbf©ikxj/Awbf©ikxj wK bv hyw³mn D‡jøL Ki Ges K¨vjKz‡jUi e¨envi 

K‡i G¸‡jvi mgvavb †ei Ki- 

1| 𝑥 − 𝑦 = 4 

    𝑥 + 𝑦 = 10  

2| 𝑥 − 𝑦 − 4 = 0 

    3𝑥 − 3𝑦 − 10 = 0  

3| 3𝑥 + 2𝑦 = 0 

     9𝑥 − 6𝑦 = 0  

4| 5𝑥 − 2𝑦 − 16 =  0 

     3𝑥 −
6

5
𝑦 = 5  

5| −
1

2
𝑥 + 𝑦 =  −1 

      𝑥 + 𝑦 = 5  

6| 2𝑥 + 5𝑦 + 2𝑧 = −38 

     3𝑥 − 2𝑦 + 4𝑧 = 17 

    −6𝑥 + 𝑦 − 7𝑧 = −12 

7| 3𝑥 − 9𝑧 = 33 

     7𝑥 − 4𝑦 − 𝑧 = −15 

     4𝑥 + 6𝑦 + 5𝑧 = −6 
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lô Aa¨vq 

 

 

AmgZv 

(Inequality) 

 
AmgZvi m~Pbv Abygvb †_‡K| `vjvb ˆZwii †¶‡Î, cy¯ZK gy`ª‡Yi †¶‡Î Ges GiKg Av‡iv A‡bK †¶‡Î 

Dcv`vb¸‡jv mwVK cwigv‡Y wbY©q Kiv hvq bv weavq cÖv_wgK ch©v‡q Abygv‡bi wfwË‡Z Dcv`vb¸‡jv µq ev msMÖn 

Ki‡Z nq| Avi G ai‡Yi Abygvb †_‡KB AmgZvi m~Pbv| aiv hvK, ‡Kv‡bv Awd‡m Kg©KZ©v,Kg©Pvwii msL¨v 50 Rb 

| H Awd‡m cÖwZw`b mK‡j Dcw¯’Z _v‡Kbv| GKwU wbw`©ó w`‡b Dcw¯’wZi msL¨v 𝑥 n‡j Avgiv wjL‡Z cvwi 0 <

𝑥 ≤ 50 . Avi GwU n‡jv AmgZv| Ab¨ fv‡e ej‡Z †M‡j Amg‡Zvv n‡jv Ggb `yBwU ivwki g‡a¨ m¤cK© hviv G‡K 

Ac‡ii mgvb bq| AmgZvi wPý¸‡jv n‡jv- 

<, >, ≤, ≥ 

K¨vjKy‡jU‡i ¯̂qswµqfv‡e AmgZvi mgvavb Kiv hvq| GB Aa¨v‡q ClassWiz K¨vjKz‡jUi e¨envi K‡i wb‡¤œv³ 

welq¸‡jv m¤c‡K© Av‡jvPbv Kiv n‡e- 

 wØNvZhy³ AmgZvi mgvavb 

 wÎNvZhy³ AmgZvi mgvavb 

 PZzN©vZhy³ AmgZvi mgvavb 

GRb¨ K¨vjKz‡jU‡i wx †P‡c Inequality mode wbe©vPb Ki‡Z n‡e| 

 

6.1 wØNvZ AmgZvi mgvavb 

wØNvZhy³ AmgZvi mgvavb Casio ClassWiz-G mivmwi Kiv hvq| cÖ_‡g K¨vjKz‡jU‡i wx †P‡c 

Inequality mode wbe©vPb Ki‡Z n‡e| Gici 2 Pvc‡j wb‡Pi wØZxq w¯Œ‡bi g‡Zv GKwU w¯Œb cvIqv hv‡e 

†hLv‡b Pvi ai‡Yi wØNvZ AmgZvi Av`k© iƒc †`Iqv Av‡Q| †h ai‡bi AmgZvi mgvavb Ki‡Z n‡e Zv GB w¯Œb 

†_‡K wbe©vPb Ki‡Z n‡e|   

   

D`vniY¯̂iƒc aiv hvK, −𝑥2 + 4 < 0 Amg‡ZvvwU wØZxq w¯Œ‡bi 2 bs AmgZvi b¨vq| ZvB 2 †P‡c 2 bv¤^vi 

Amg‡ZvvwU wbe©vPb Ki‡Z n‡e| d‡j wb‡Pi w¯Œ‡bi g‡Zv GKwU w¯Œb cvIqv hv‡e| 
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Gici 𝑥2
 Gi mnM −1, 𝑥 Gi mnM 0 Ges aªæeK A_©vr 𝑐 Gi gvb 4 cÖ‡ek Kwi‡q = evUb Pvc‡j wb‡Pi wØZxq 

w¯Œ‡bi g‡Zv djvdj cvIqv hv‡e| 

   

djvd‡j cÖ`wk©Z 𝑎 I 𝑏 g~j AmgZvi mnM bq eis mgvav‡bi AvK…wZ †evSv‡bvi Rb¨ cÖ`k©b Ki‡Q| 

Avevi GKwU Amg‡Zvv 𝑥2 + 2𝑥 − 15 ≤ 0 †bIqv n‡jv| bZzb Amg‡Zvv cÖ‡ek Kiv‡bvi Rb¨ T †P‡c 

cybivq wØNvZ wbe©vPb Ki‡j c~‡e©i g‡Zv Pvi ai‡bi AmgZv cÖ`k©b Ki‡e| 

     

Gici D³ mgm¨vi Rb¨ 4 †P‡c 4 bs Av`k© iƒc wbe©vPb Ki‡Z n‡e| 

 

𝑥2
 I 𝑥 Gi mnM Ges aªæeK A_©vr 𝑎 = 1, 𝑏 = 2, 𝑐 = −15 cÖ‡ek Kwi‡q = Pvc‡j wb‡Pi w¯Œ‡bi g‡Zv 

djvdj cÖ`wk©Z n‡e| 

 

GLv‡b 𝑎 ≤ 𝑥 ≤ 𝑏 ïaygvÎ mgvav‡bi AvK…wZ wb‡`©k K‡i| 

 

6.2 wÎNvZhy³ AmgZv 

wÎNvZhy³ AmgZvi mgvavb Kivi Rb¨ wx Pvcvi ci 3 †P‡c wÎNvZ Polynomial wbe©vPb Ki‡Z n‡e| 

d‡j wb‡Pi wØZxq w¯Œ‡bi g‡Zv GKwU w¯Œb cÖ`wk©Z n‡e| 

    

Gici cÖ‡qvRb Abymv‡i AmgZv wbe©vPb K‡i Gi mgvavb Kiv hvq| 

‡hgb, 𝑥3 − 𝑥2 − 9𝑥 + 9 ≥ 0 Amg‡ZvvwUi mgvavb Kivi Rb¨ 3 Pvc‡Z n‡e| Gici 𝑎 = 1, 𝑏 =

−1, 𝑐 =  −9, 𝑑 = 9 cÖ‡ek Kwi‡q = Pvc‡j wb‡Pi wØZxq w¯Œ‡bi g‡Zv djvdj cÖ`wk©Z n‡e| 
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jÿYxq†h 𝑎, 𝑏, 𝑐 mgvav‡bi AvK…wZ eySv‡bvi Rb¨ cÖ`wk©Z n‡q‡Q| 

 

6.3 PZzN©vZhy³ AmgZv 

Casio ClassWiz G PZzN©vZ ch©šÍ AmgZvi mgvavb Kiv hvq| Gi Rb¨ wx ‡P‡c cÖ_‡g inequality 

mode wbe©vPb Kivi ci 4 ‡P‡c PZzN©vZ wbe©vPb Ki‡j wb‡Pi w¯Œ‡bi g‡Zv GKwU w¯Œb Avm‡e| 

 

Dc‡ii w¯Œ‡b PZzN©vZhy³ AmgZvi PviwU Av`k©iƒc cÖ`wk©Z n‡q‡Q| 

aiv hvK, 𝑥4 − 10𝑥2 + 9 ≥ 0 AmgZvwUi mgvavb Ki‡Z n‡e| Gi Rb¨ 3 Pvcvi ci 𝑎 = 1, 𝑏 = 0, 𝑐 =

−10, 𝑑 = 0, 𝑒 = 9 cÖ‡ek Kiv‡Z n‡e| Gici = evUb Pvc‡j wb‡Pi wØZxq w¯Œ‡bi g‡Zv djvdj cÖ`wk©Z 

n‡e| 

   

 

 

 

D`vniYgvjv 

1| 𝑥3 + 4𝑥2 > 𝑥 + 4 

mgvavb- cÖ_‡g AmgZvwU‡K Nv‡Zi wb¤œµg Abymv‡i mvwR‡q wb‡Z n‡e| A_©vr 𝑥3 + 4𝑥2 − 𝑥 − 4 > 0 Gici 

K¨vjKz‡jU‡i wx Pvcvi ci 3 †P‡c wÎNvZ wbe©vPb Ki‡Z n‡e| Gici 1 †P‡c Av`k© AvKvi wbe©vPb 

Kivi ci 𝑎 = 1, 𝑏 = 4, 𝑐 =  −1, 𝑑 =  −4 cÖ‡ek Kwi‡q = Pvc‡j djvdj cÖ`wk©Z n‡e| 

 

(Key log- wx311=4=p1=p4==)  

 

2| 5𝑥2 + 𝑥 − 2 < 0 

mgvavb- wx Pvcvi ci 2 †P‡c wØNvZ AmgZv wbe©vPb Ki‡Z n‡e| Gici Avevi 2 †P‡c AmgZvi 

Av`k© AvKvi wbe©vPb K‡i 𝑎 = 5, 𝑏 = 1, 𝑐 = −1 cÖ‡ek Kwi‡q = Pvc‡j djvdj cÖ`wk©Z n‡e| 
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(K e y  l o g - wx225=1=p2==) 

 

 

3| 8𝑥4 − 3𝑥3 + 2𝑥2 − 𝑥 + 8 > 0 

mgvavb- wx Pvcvi ci 4 †P‡c PZzN©vZ AmgZv wbe©vPb Ki‡Z n‡e| Gici Avevi 1 †P‡c AmgZvi 

Av`k© AvKvi wbe©vPb K‡i mnM¸‡jv cÖ‡ek Kwi‡q = Pvc‡j wb‡Pi w¯Œ‡bi g‡Zv djvdj cÖ`k©b Ki‡e| 

 

djvdj n‡Z †evSv hvq †h, †h‡Kv‡bv ev¯Íe msL¨vi Rb¨ Amg‡ZvvwU mZ¨|  

(Key log- wx418=p3=2=p1=8==) 

 

 

4| 9𝑥4 + 2𝑥3 + 𝑥2 + 9 < 0 

mgvavb- c~‡e©i D`vni‡Yi g‡Zv PZzN©vZ wbe©vPb Ki‡Z n‡e| Gici 2 †P‡c AmgZvi Av`k© AvKvi wbe©vPb K‡i 

mnM¸‡jv cÖ‡ek Kwi‡q = Pvc‡j K¨vjKz‡jUi wb‡Pi w¯Œ‡bi g‡Zv no solution cÖ`k©b Ki‡e| A_©vr GB 

AmgZvwU ‡Kv‡bv ev¯ÍemsL¨vi Rb¨B mZ¨ bq| 

   

(Key log- wx429=2=1=0=9==) 
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Abykxjbx-6 

1| mgvavb Ki- 

(K) 2x2 + 4x >   x2 – x – 6. 

(L) x2 + x + 1 > 0 . 

(M) x2 + 2x – 8 < 0. 

(N) –x2 + 6x – 9 > 0. 

 

2| mgvavb Ki-  

(K) 3𝑥3 − 8𝑥2 + 2𝑥 − 9 > 0 

(L) 𝑥3 ≥ 4𝑥2 − 3𝑥  

(M) 𝑡4 + 𝑡3 − 12𝑡2 < 0 

(N)12𝑥4 − 𝑥 > 𝑥2 + 14 
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mßg Aa¨vq 

 

 

m~PKxq I jMvwi`gxq dvskb 

(Logarithm and Indices) 

 
m~P‡Ki mvnv‡h¨ A‡bK eo ev A‡bK †QvU msL¨v ev ivwk‡K Lye mn‡RB cÖKvk Kiv hvq| Avi GB m~PK †_‡KB 

jMvwi`‡gi DrcwË| m~PK I jMvwi`‡gi mvnv‡h¨ wewfbœ iKg wnmve MYbv I MvwYwZK mgm¨vi mgvavb mnRZi 

n‡q‡Q| m~P‡Ki gva¨‡g †hgb msL¨vi ˆeÁvwbK ev Av`k© iƒc cÖKvk Kiv nq †Zgwb jMvwi`‡gi gva¨‡g msL¨v ev 

ivwki ¸b, fvM I m~PK m¤cwK©Z MYbvi KvR mn‡R n‡q‡Q| GB Aa¨v‡q ClassWiz K¨vjKz‡jUi e¨envi K‡i 

wb‡¤œv³ welq¸‡jv m¤c‡K© Av‡jvPbv Kiv n‡e- 

 m~PK I g~j Gi aviYv  

 jMvwi`‡gi aviYv 

 jMvwi`‡gi ˆewkó¨ 

 wewfbœ wfwËhy³ jMvwi`g Ges 

 𝑒 I ¯^vfvweK jMvwi`g (𝑙𝑛)  

GRb¨ w1 †P‡c 𝐶𝑎𝑙𝑐𝑢𝑙𝑎𝑡𝑒 𝑚𝑜𝑑𝑒 e¨envi Ki‡Z n‡e| 

 

7.1 m~PK Ges g~j 

msL¨vi NvZ ‡hgb wØNvZ, wÎNv‡Zi gvb Ges Zv‡`i g~j ‡ei Kivi c×wZ c~‡e©B Av‡jvPbv Kiv n‡q‡Q| K¨vjKy‡jU‡i 

wØNvZ evUb Pvc‡j GwU msL¨vwU‡K `yB evi ¸Y Kivi gva¨‡g ‡ei K‡i| aiv hvK, K¨vjKy‡jU‡i d evUb e¨envi 

K‡i 342
 ‡ei Ki‡Z n‡e| ZLb cÖK…Zc‡¶ 34 × 34 ‡ei K‡i K¨vjKy‡jUi djvdj ‡`q| Ab¨vb¨ m~PK ‡hgb 

`kwgK ev fMœvsk A_ev D”PZi NvZ cÖ‡ek Kiv‡bvi Rb¨ ^ Kx e¨envi Ki‡Z nq| D”PZi NvZ 345
  hZUv 

¯úófv‡e ‡evSv hvq, 34
2

5 ev 340.43
 ZZUv ¯úó fv‡e ‡evSv hvq bv | hLb ‡Kv‡bv msL¨v‡K 

1

2
 Nv‡Z DbœxZ Kiv nq 

ZLb cÖK…Zc‡¶ Gi eM©g~j ‡ei Kiv nq| hv wb‡Pi wP‡Î cÖ̀ wk©Z n‡q‡Q|  

      

Nbg~‡ji Rb¨I GKB K_v cÖ‡hvR¨- 

     

GB ‰ewkó¨¸‡jv m~P‡Ki a‡g©i Dci wbf©i K‡i, ‡h‡nZy GKB wbavb ev wfwË (base) hLb ¸Y Ae¯’vq _v‡K ZLb 

G‡`i m~PK¸‡jv ‡hvM nq| GB aviYv `kwgK ev fMœvsk NvZwewkó msL¨v eyS‡Z mvnvh¨ K‡i| 34
2

5, Gi Rb¨ m~P‡Ki 

‰ewkó¨ e¨envi K‡i cvIqv hvq- 
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34
2
5 = 34

1
5
 +

1
5
 = 34

1
5⁄ × 34

1
5⁄ = (34

1
5 )

2

 

𝑜𝑟, 34
2

5⁄ = 342×
1
5 = (342)

1
5 

AZGe ejv hvq, GwU 34 Gi cvuP-Zg g~‡ji wØNvZ| Ab¨fv‡e, GwU 34 Gi wØNv‡Zi cvuP-Zg g~j|   

     

K¨vjKy‡jUi Dfqfv‡eB GKB djvdj cÖ`k©b K‡i| G‡¶‡Î m~PK evUb ̂ Ges g~jF (q^) evUb e¨envi 

Ki‡Z nq| j¶¨ Ki‡j †`Lv hv‡e,34
2

5 msL¨vwU √34 Gi †P‡q †QvU, KviY 
2

5
,
1

2
 Gi †P‡q †QvU| 

34 Gi Rb¨ GB ‰ewkó¨¸‡jv ch©v‡jvPbv Kiv n‡jI, ‡h ‡Kv‡bv abvZ¥K msL¨vi Rb¨ GwU cÖ‡hvR¨| ‡Kv‡bv msL¨v‡K 

†h‡Kv‡bv Nv‡Z DbœxZ Kivi Rb¨ GKwU ¸iæZ¡c~Y© m¤úK© n‡jv,   

𝑥
𝑚
𝑛 = (𝑥

1
𝑛)

𝑚

= (√𝑥
𝑛

)
𝑚

 

A_ev, 𝑥
𝑚

𝑛 = (𝑥𝑚)
1

𝑛 =  √𝑥𝑚𝑛
 

‡hLv‡b 𝑚 ‡h‡Kv‡bv c~Y© msL¨v I 𝑛 Ak~b¨ c~Y© msL¨v Ges 𝑥 > 0 ‡h‡Kv‡bv wfwË|  

hw`I Dc‡ii c×wZ¸‡jv e¨envi K‡i †h‡Kv‡bv NvZ wewkó msL¨vi gvb ‡ei Kiv hvq, wKš‘ ^ evUb e¨envi K‡i 

mivmwi gvb ‡ei Kiv Av‡iv myweavRbK| wb‡Pi wZbwU w¯Œ‡b wZbfv‡e 340.43
 Gi gvb ‡ei Kivi c×wZ ‡`Lv‡bv 

n‡jv-   

     

Dc‡ii w¯Œb¸‡jv‡Z j¶Yxq ‡h, ‡h‡nZy NvZmg~n 
2

5
<

43

100
<

1

2
  µg AbymiY K‡i AZGe msL¨v¸‡jvi gv‡SI µg 

_vK‡e A_©vr, 34
2

5 < 34
43

100 < 34
1

2| 

 

7.2 jMvwi`g 

jMvwi`‡gi aviYv, m~P‡Ki aviYvi mv‡_ ‡Rvov‡jvfv‡e m¤úwK©Z| Zviv wKfv‡e m¤úwK©Z Zv ‡evSvi Rb¨ 10 wfwË 

m¤úbœ GKwU dvskb ‡bIqv n‡jv- 

𝑓(𝑥) = 10𝑥
 

hw` m~P‡Ki gvb Rvbv _v‡K, ‡hgb 𝑥 = 2.4 Zvn‡j^ evU‡bi gva¨‡g mn‡RB Gi gvb ‡ei Kiv hvq| cÖK…Zc‡¶, 

`kwfwËK m~PK dvsk‡bi Rb¨ GKwU we‡kl wb‡`©kbv G hv qi ‡P‡c cvIqv hvq| wb‡Pi w¯Œ‡b ỳBwU 

c×wZ‡Z ‡`Lv‡bv n‡jv-  
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𝑥 Gi wKQy cwiwPZ c~Y©gv‡bi Rb¨, dvsk‡bi gvb ‡ei Ki‡Z K¨vjKy‡jU‡iiI cÖ‡qvRb nq bv| ZeyI G¸‡jv wb‡P 

‡`Lv‡bv n‡jv- 

   

‡h mKj msL¨v 10 Gi NvZhy³ Zv‡`i ‡¶‡Î m~PK I gv‡bi g‡a¨ ‡h m¤úK© Zv ‡evSv Zyjbvg~jKfv‡e mnR| wKš‘ 

10 Gi ‡h m~P‡Ki Rb¨ GKwU gvb ‡`Iqv _v‡K Zv ‡ei Kiv wKQyUv KwVb| D`vniY¯^iƒc aiv hvK, 𝑓(𝑥) = 10𝑥 =

6 G ‡¶‡Î m~PKwU KZ Zv ‡ei Ki‡Z n‡e| 

GB mgm¨v mgvav‡bi Rb¨ GKwU c×wZ n‡Z cv‡i gv‡bi ZvwjKvi e¨envi| wb‡Pi w¯Œb¸‡jv fv‡jv K‡i ch©‡e¶Y 

Ki‡j ‡evSv hv‡e ‡h, cÖwZwU w¯Œ‡bi gvb¸‡jv mgvav‡bi Lye KvQvKvwQ|  

       

AvcvZfv‡e g‡b n‡”Q gvbwU 𝑥 = 0.778 I 𝑥 = 0.779 Gi g‡a¨ Av‡Q| djvd‡ji m~²Zv evov‡bvi Rb¨ Av‡iv 

ZvwjKv ‰Zwi Kiv hv‡e| Ab¨fv‡e, gv‡bi bZyb ZvwjKv ‰Zwibv K‡i = evUb Pvcvi gva¨‡g 𝑥 Gi gvb evi evi 

cwieZ©b Ki‡Z n‡e hZ¶Y bv 𝑓(𝑥) Gi gvb 6 Gi KvQvKvwQ nq| wb‡P wKQy ch©vqµwgK D`vniY ‡`Iqv n‡jv-   

     

K¨vjKy‡jU‡ii evUb i‡q‡Q hvi gva¨‡g `¶Zvi mv‡_ GB ai‡bi mgm¨vi mgvavb Kiv hvq| GB msL¨v 6 Gi 

`kwfwËK jMvwi`‡gi gvb‡K wb‡`©k K‡i| wb‡Pi w¯Œ‡b ‡`Lv hv‡”Q 𝑙𝑜𝑔10 6 = 0.77815 hv cvuP `kwgK ¯’vb 

ch©šÍ mwVK| wb‡Pi cÖ_g w¯Œ‡bi Rb¨ qz (𝑙𝑜𝑔) Kx e¨envi Kiv n‡q‡Q| wØZxq w¯Œ‡b jMvwi`‡gi wfwË cÖ‡ek 

Kiv‡bv n‡q‡Q, G‡¶‡Î ‡hwU 10| 

   

`kwfwËK jMvwi`‡g G‡Zv e¨vcKfv‡e e¨envi Kiv nq ‡h, wfwËi D‡jøL bv K‡iB ïaygvÎ 𝑙𝑜𝑔 wn‡m‡eB GwU 

cwiwPZ| K¨vjKy‡jU‡iI GKB c×wZ e¨envi Kiv n‡q‡Q| Dc‡ii cÖ_g w¯Œ‡b qz (g) e¨envi K‡i 

`kwfwËK 𝑙𝑜𝑔 mivmwi cÖ‡ek Kiv‡bv n‡q‡Q| 

‡Kv‡bv msL¨vi jMvwi`g n‡jv H msL¨vwU cvIqvi Rb¨ `‡ki ‡h m~PK e¨envi Ki‡Z n‡e Zvi gvb| wb‡Pi cÖ_g 

w¯Œ‡b ‡`Lv hv‡”Q ‡h, Dc‡ii gv‡bi ZvwjKv n‡Z cÖvß  . 77815 gvbwU 𝑙𝑜𝑔6 Gi Rb¨ fv‡jv Abygvb| gv‡Si w¯Œb 
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n‡Z ‡`Lv hv‡”Q ‡h, 𝑙𝑜𝑔 𝑘𝑒𝑦 e¨envi K‡i cÖvß gvb . 7781512504, 𝑙𝑜𝑔6 Gi Rb¨ Av‡iv fv‡jv Abygvb, 

‡hLv‡b Z…Zxq w¯ŒbwU 𝑙𝑜𝑔6 Gi cÖK …Z A_© wb‡`©k Ki‡Q|  

     

eZ©gv‡b MYbv Kivi Rb¨ jMmviYxi cÖ‡qvRb nq bv, we‡kl K‡i hLb K¨vjKy‡jUi _v‡K| c~‡e© MYbv Kivi Rb¨ 

Kxfv‡e jMvwi`g e¨envi Kiv n‡Zv Zv ‡_‡K jMvwi`‡gi ‰ewkó¨ m¤ú‡K© cwi®‹vi aviYv Kiv hvq|    

jMvwi`‡gi ‰ewkó¨¸‡jv, hv c~‡e© G‡K RbwcÖq K‡i‡Q, Zv g~jZ m~PK wewa n‡Z ‡bIqv n‡q‡Q| GwU wb‡P e¨vL¨v Kiv 

n‡jv- 

103.1 × 101.2 = 103.1+1.2 = 104.3
 

     Ges (101.2)3 = 101.2×3 = 103.6
 

GB weeiY ‡_‡K ejv hvq, hLb ‡Kv‡bv msL¨v‡K 10 Gi NvZ wn‡m‡e ‡jLv nq, ZLb G‡K ¸Y Kivi Rb¨ G‡`i 

NvZ¸‡jv‡K ‡hvM Ki‡Z nq| Avevi ‡Kv‡bv NvZ wewkó msL¨vi Ab¨ ‡Kv‡bv NvZ _vK‡j G¸‡jv‡K ¸Y Ki‡Z nq| 

K¨vjKy‡jUi Avmvi c~‡e© eo msL¨v‡K Dc¯’vcb Kivi Rb¨ jMvwi`g e¨envi Kiv n‡Zv, hvi d‡j weÁvbx I 

cÖ‡KŠkjxmn mK‡ji Rb¨ MYbv Kiv mnR n‡qwQj|  

GB c×wZi mnR e¨vL¨vi Rb¨ wb‡Pi `ywU w¯Œb j¶¨ Kwi|  

     

†`Lv hv‡”Q ‡h, 𝑙𝑜𝑔2 + 𝑙𝑜𝑔3 = 𝑙𝑜𝑔6 ‡Kbbv `yBwUi gvbB (≈ 0.778) GK| hw`I 3 × 2 = 6 GKwU ¸Y 

cÖwµqvi mv‡_ m¤úwK©Z, wKš‘ hLb jMvwi`g e¨envi Kiv nq ZLb ïaygvÎ ‡hvM cÖwµqvi cÖ‡qvRb c‡i| djvdj 

wn‡m‡e 6 cvIqvi Rb¨ cÖvß dj‡K (G‡¶‡Î 0.778) jMvwi`g ‡_‡K msL¨vq iƒcvšÍi Kivi `¶Zv _vK‡Z n‡e, 

djvdj‡K m~PK wn‡m‡e e¨envi K‡i K¨vjKy‡jUi GwU K‡i _v‡K| Avevi ‡Kv‡bv NvZwewkó msL¨vi Ab¨ ‡Kv‡bv NvZ 

_vK‡j G¸‡jv‡K ¸Y Ki‡Z nq|  

 

c ~‡e©, G wecixZ c×wZwU K¨vjKy‡jU†i bq eis jMmviYx e¨envi K‡i Kiv n‡Zv|    

fv‡Mi ‡¶‡ÎI Abyiƒc aviYv e¨envi Kiv nq| 6 ÷ 3 = 2 ‡`Lv‡bvi Rb¨ jMvwi`‡gi AšÍidj e¨envi Kiv nq| 
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NvZ Ges g~j Lyu‡R ‡ei Kivi Rb¨ ¸Y Ges fvM e¨env‡ii cÖ‡qvRb ci‡Zv Ges Ab¨vb¨ c×wZi ‡P‡q jMvwi`g  

e¨envi Kiv wQj myweavRbK| D`vniY¯^iƒc, wb‡Pi w¯Œ‡bi g‡Zv ‡Kv‡bv msL¨vi 12 Zg NvZ ‡ei Kivi Rb¨ msL¨vwUi 

jMvwi`g‡K 12 w`‡q ¸Y Ki‡Z nq| Gici cÖvß djwU‡K 10 Gi m~PK wn‡m‡e e¨envi Ki‡j djvdj cvIqv hvq 

hv 3.212
 Gi gvb ‡ei Kivi Rb¨ 3.2 ‡K 12 evi ¸Y Kivi ‡P‡q A‡bK mnR| Aek¨, K¨vjKy‡jUi e¨envi K‡i 

mivmwi GB gvb ‡Pv‡Li cj‡K ‡ei Kiv hvq, hv wb‡Pi wZb bv¤^vi w¯Œ‡b ‡`Lv‡bv n‡q‡Q|  

     

†h‡nZy Avgiv `kwgK msL¨v c×wZ (hvi wfwË n‡jv 10) e¨envi Kwi, ZvB `kwfwËK j‡Mi e¨envi wQ‡jv 

myweavRbK|  

wb‡Pi w¯Œ‡bi ZvwjKv¸‡jv‡Z jMvwi`wgK dvskb 𝑓(𝑥) = 𝑙𝑜𝑔𝑥 Gi wKQy D`vniY ‡`Lv‡bv n‡jv- 

     

j¶Yxq ‡h, 𝑙𝑜𝑔 20 = 𝐿𝑜𝑔10 + 𝑙𝑜𝑔2 = 1 + 𝑙𝑜𝑔2 Ges 𝑙𝑜𝑔2000 = 𝑙𝑜𝑔1000 + 𝑙𝑜𝑔2 = 3 +

𝑙𝑜𝑔2 -GBfv‡e eo msL¨vi jMvwi`‡gi gvb Lye mn‡R ‡QvU msL¨vi jMvwi`‡gi gva¨‡g ‡ei Kiv hvq|  

GwU Kivi Rb¨ 10 Gi Nv‡Zi gvb ‡hvM Kiv nq| Avi ZvB jM mviYx‡Z 1 ‡_‡K 10 Gi wfZ‡ii msL¨v¸‡jvi 

j‡Mi gvb ZvwjKve× _v‡K| 

 

7.4 Ab¨vb¨ wfwËhy³ jMvwi`g 

jMvwi`‡gi aviYv m~PK dvsk‡bi mv‡_ m¤úK©hy³| GLb ch©šÍ ïay `kwfwËK m~PK dvskb Av‡jvPbv Kiv n‡q‡Q| 

wKš‘ ‡h‡Kv‡bv abvZ¥K msL¨v wfwË n‡Z cv‡i| ‡hgb ejv hvq, (√3)
8

= 81 | GwU‡K ejv nq 81 Gi √3 wfwËK 

jM| Ab¨fv‡e 𝑙𝑜𝑔√3 81 = 8. K¨vjKy‡jU‡i ‡h ‡Kv‡bv abvZ¥K wfwËhy³ jM Gi gvb i Kx e¨envi K‡i 

cvIqv hvq| jMvwi`‡gi wfwË cÖ‡ek Kiv‡bvi ci $ evUb ‡P‡c cÖ‡qvRbxq msL¨vwU cÖ‡ek Kwi‡q = evUb Pvc‡j 

djvdj cvIqv hv‡e|  

     

Dc‡ii me©‡kl w¯Œb GKwU wbw`©ó wfwËhy³ jMvwi`g Ges H GKB wfwËhy³ m~P‡Ki mv‡_ m¤úK© wb‡`k© K‡i| hv 10 

wfwËhy³ dvsk‡bi g‡ZvB| qz e¨envi K‡i Ab¨vb¨ wfwËhy³ j‡Mi gvb ‡ei Kiv hvq| GLb ch©šÍ ïaygvÎ 

`kwfwËK j‡Mi Rb¨ GwU e¨envi Kiv n‡q‡Q, wKš‘ Ab¨vb¨ wfwËhy³ j‡Mi R‡b¨I GwU e¨envi Kiv hvq| ‡mRb¨ 

wfwËi gvb emv‡bvi c‡i GKwU Kgv (q)) w`‡q msL¨vwU‡K wj‡L Gi gvb ‡ei Kiv hvq , wb‡Pi cÖ_g w¯Œ‡b 

𝑙𝑜𝑔3 81 Gi gvb ‡ei K‡i ‡`Lv‡bv n‡jv|   
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(‡Kv‡bv wfwË bv ‡`Iqv _vK‡j Zv `kwfwËK a‡i ‡bIqv nq) Dfq c×wZ GKB djvdj ‡`q Z‡e i Kx e¨envi 

K‡i gvb cÖ‡ek Kiv‡bv AwaK `ªæZ nq| Avevi wecixZ cÖwµqv AbymiY Kiv n‡j 81 wd‡i cvIqv hvq hv Dc‡ii 

wØZxq w¯Œ‡b †`Lv‡bv n‡q‡Q| 

AviI j¶Yxq ‡h, ‡Kv‡bv abvZœK wfwËi Rb¨ H wfwËi j‡Mi gvb memgq 1 n‡e | Avevi 1 Gi jMvwi`wgK gvb 

memgq k~b¨ (‡h ‡Kv‡bv msL¨vi NvZ k~b¨ n‡j gvb nq 1) Ges 1 Gi ‡P‡q ‡QvU ‡h ‡Kv‡bv msL¨vi jMvwi`wgK gvb 

FYvZœK | GLv‡b G mKj ‰ewk‡ó¨i wZbwU D`vniY ‡`qv n‡jv |      

     

FYvZœK msL¨vi jMvwi`g A_ev FYvZœK wfwËhy³ j‡Mi gvb cvIqv hv‡ebv ‡Kbbv k~b¨ Ges Zvi ‡_‡K ‡QvU msL¨vi 

Rb¨ jMvwi`g mÁvwqZ bq | 

 

7.৪ ¯̂vfvweK jMvwi`g (𝒍𝒏) 

A‡bK m~PKxq dvsk‡bi mv‡_ MvwYwZK aªæeK 𝑒 m¤úwK©Z | GB ¸iæZ¡c~Y© Ag~j` msL¨vwU‡K bvbvfv‡e e¨vL¨v Kiv 

hvq| ‡hgb, 𝑛 hw` Amxg nq Zvn‡j wb‡gœv³ dvsk‡bi mxgv¯’ gvb n‡e  𝑒 Gi gvb| MwY‡Zi wewfbœ As‡k 𝑒 wfwËK 

jMvwi`‡gi A‡bK e¨envi i‡q‡Q | ZvB h Kx Gi gva¨‡g GwU mivmwi K¨vjKy‡jU‡i ‡`Iqv Av‡Q | ¯^vfvweK 

jMvwi`g ev 𝑒 wfwËK jMvwi`g‡K ms‡¶‡c 𝑙𝑛 ejv nq |   

c~‡e© e¨vL¨vK…Z jMvwi`‡gi A‡bK ‰ewk‡ó¨i mv‡_ ¯^vfvweK jMvwi`‡gi wgj i‡q‡Q | wb‡P wKQy D`vniY ‡`Lv‡bv 

n‡jv - 

    

 

wb‡Pi ` yBwU w¯Œ‡b ‡`Lv hvq ‡h, ¯^vfvweK jMvwi`g I m~PK dvskb G‡K Ac‡ii wecixZ |  

   

𝑙𝑜𝑔2 25000 Gi gvb Ab¨vb¨ wfwËhy³ jMvwi`‡gi g‡ZvB ̄ ^vfvweK I mvaviY jMvwi`‡gi gva¨‡gI ‡ei Kiv hvq|  
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j¶Yxq ‡h, cÖ‡Z¨KwU c×wZ‡ZB GKB djvdj cvIqv hvq| 

¯^vfvweK I mvaviY jMvwi`‡gi ‡jLwPÎ ‡`L‡Z GKB iKg wKš‘ G‡`i fyR I †KvwU wfbœ, hv wb‡P ‡`Lv‡bv n‡jv | 

   

     

 

 

 

 

 

 

 

 

G‡¶‡Î `y‡Uv †jLwPÎB (1,0) we›`yMvgx , 𝑥 < 1 Gi Rb¨ Df‡qi gvb FYvZœK Ges 𝑥 < 0 Gi Rb¨ AmÁvwqZ 

| Dfq ‡jLwP‡Î abvZœK Xvj i‡q‡Q, hv 𝑥 Gi gv‡bi e…w×i mv‡_ mv‡_ Kg‡Z _v‡K |  

 

 

D`vniYgvjv 

1 | 
54×8×16

25×125
 Gi gvb ‡ei Ki‡Z n‡e | 

mgvavb- GB mgm¨v mgvav‡bi Rb¨ K¨vjKy‡jU‡i ^ evUb e¨envi K‡i ivwkwU‡K cÖ‡ek Kiv‡Z n‡e | Gici = 

evUb Pvc‡j mivmwi gvb cvIqv hv‡e- 

 

(Key log- a5^4$O8O16R2^5$O125=) 

 

 

 

𝑓(𝑥) = ln(𝑥) 

𝑓(𝑥) = log(𝑥) 
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2| 
3.2𝑛−4.2𝑛−2

2𝑛−2𝑛−1
 Gi gvb ‡ei Ki‡Z n‡e | 

mgvavb- GLv‡b n‡ii ‡Kv‡bv gvb Rvbv ‡bB | 𝑛 ‡K 𝑥 Øviv cÖwZ¯’vwcZ K‡i, Gi GKwU gvb a‡i wb‡Z n‡e | Gici 

gvbwU 𝑥 G msi¶Y Ki‡Z n‡e | ivwkwUi Abyiƒc ivwk  
3.2𝑥−4.2𝑥−2

2𝑥−2𝑥−1  K¨vjKy‡jU‡i cÖ‡ek Kwi‡q = evUb Pvc‡j 

ivwkwUi gvb ‡ei n‡q Avm‡e |   

   

(keylog- a3O2^[$p4O2^[p2$$2^[$p2 
^[p1==) 

 

3| (12)
1

2    ×  √54
3

 Gi gvb ‡ei Ki‡Z n‡e | 

mgvavb- K¨vjKy‡jU‡i ^ I qs e¨envi K‡i ivwkwU K¨vjKy‡jU‡i cÖ‡ek Kwi‡q = evUb Pvc‡j djvdj 

‡ei n‡q Avm‡e | 

 

(Key log- (12)^pa1R2$$Oqs54=) 

 

4| 22𝑥+1 = 128 mgxKiYwU n‡Z 𝑥 Gi gvb ‡ei Ki‡Z n‡e | 

mgvavb- cÖ_‡g K¨vjKy‡jUiwU‡K Calculation Mode-G Avb‡Z n‡e | Gici Qr (=) e¨envi K‡i 

mgxKiYwU‡K wb‡Pi w¯Œ‡bi g‡Zv K¨vjKy‡jU‡i cÖ‡ek Kiv‡Z n‡e | 𝑥 Gi AbywgZ gvb wn‡m‡e 4 cÖ‡ek Kwi‡q 

= evUb Pvc‡j 𝑥 Gi gvb cÖK…Z gvb w¯Œ‡bi g‡Zv cÖ̀ wk©Z n‡e | 

   

(Key log- w12^2[+1$Qr128qr4==) 
 

5| 𝑙𝑜𝑔𝑥  25 = 2 mgxKiY n‡Z 𝑥 Gi gvb ‡ei Ki‡Z n‡e | 

mgvavb- cÖ_‡g K¨vjKy‡jUiwU‡K Calulate mode-G Avb‡Z n‡e | Zvici i evUb Pvcvi ci cÖ_‡g wfwË 

wn‡m‡e 𝑥 cÖ‡ek Kiv‡bvi c‡i 25 cÖ‡ek Kiv‡bv n‡jv | Gici Qr ‡P‡c = cÖ‡ek Kwi‡q mgxKi‡Yi Wvb 

w`‡Ki Ask cÖ‡ek Kiv‡bv n‡jv | qr Pvcvi ci 𝑥 Gi AbywgZ gvb wn‡m‡e 3 cÖ‡ek Kwi‡q = Pvc‡j 

djvdj w¯Œ‡b cÖ̀ wk©Z n‡e | G‡¶‡Î 𝑥 = 5.  
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(Key log- w1i[$25$Qr2qr3==) 
 

6| 𝑙𝑜𝑔7   (√7
5

. √7) −  𝑙𝑜𝑔3   √3 
3

+  𝑙𝑜𝑔4 2 Gi gvb ‡ei Ki‡Z n‡e | 

mgvavb- K¨vjKy‡jUiwU‡K Calulate mode-G ‡i‡L ivwkwU K¨vjKy‡jU‡i cÖ‡ek Kiv‡bvi ci = evUb Pvc‡j 

wb‡Pi w¯Œ‡bi g‡Zv djvdj cÖ̀ wk©Z n‡e | 

 

(Key log- w1i7$q^5$7$Os7$$pi3$q 
s3$$+i4$2=) 
 

7| 0.000245 ‡K ‰eÁvwbKiƒ‡c cÖKvk Ki‡Z n‡e | 

mgvavb- cÖ_‡g K¨vjKy‡jUi‡K w1 ‡P‡c Calulate mode-G Avb‡Z n‡e| Gici ‰eÁvwbKiƒ‡c djvdj 

cvIqvi Rb¨ qw3 ‡P‡c number format wbe©vPb Ki‡Z n‡e | Gici 2 ‡P‡c Sci Mode G ‡h‡Z 

n‡e| Gici 0~9 Gi g‡a¨ `kwg‡Ki c‡i hZ Ni ivL‡Z n‡e Zv wbw`©ó Ki‡Z n‡e | G‡¶‡Î 4 ‡bIqv n‡q‡Q | 

GLb ‡h msL¨vwU‡K ‰eÁvwbKiƒ‡c cÖKvk Ki‡Z n‡e ‡mB msL¨vwU‡K, G‡¶‡Î 0.000245, cÖ‡ek Kwi‡q = evUb 

Pvc‡j K¨vjKy‡jUi msL¨vwU‡K ‰eÁvwbKiƒ‡c cÖKvk Ki‡e | D‡jøL¨ ‡h, Input/Output Method wn‡m‡e 

MethI/DecimalO wbw`©ó Kiv _vK‡Z n‡e | 

     

(Key log-w1qw324.000245=n) 

 

8| 2.53 × 104
  ‡K mvaviY `kwg‡K cÖKvk Ki‡Z n‡e |  

mgvavb- ïiæ‡Z Dc‡ii D`vni‡Yi g‡Zv Number Format G wM‡q 3 ‡P‡c Norm wbe©vPb Ki‡Z n‡e | Gici 

2 ‡P‡c 𝑁𝑜𝑟𝑚 2 wbe©vPb Ki‡Z n‡e | msL¨vwU‡K cÖ‡ek Kwi‡q = evUb Pvc‡j wb‡Pi w¯Œ‡bi g‡Zv djvdj 

cÖ̀ wk©Z n‡e | 

   

(Key log- w1qw3322.53O10^4=) 
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9| 1.405 msL¨vwUi j‡Mi c~Y©K I AskK wbY©q Ki‡Z n‡e | 

mgvavb- GRb¨ cÖ_‡g w1 ‡P‡c Calulate mode –G ‡h‡Z n‡e | i ‡P‡c wfwË wn‡m‡e 10 cÖ‡ek 

 Kiv‡Z n‡e | Gici msL¨vwU‡K cÖ‡ek Kwi‡q = Pvc‡j djvdj cÖ̀ k©b Ki‡e | cÖvß djvd‡j `kwg‡Ki Av‡Mi 

Ask n‡”Q c~Y©K hv G‡¶‡Î 0 Ges `kwg‡Ki c‡ii Ask AskK hvi gvb G‡¶‡Î  . 1476763242. 

 

(Key log- w1i10$1.405=)  

 

10| 𝑎 = 2 + 2
2

3 + 2
1

3 n‡j, 𝑎3 − 6𝑎2 + 6𝑎 − 2 Gi gvb ‡ei Ki‡Z n‡e |  

mgvavb- cÖ_‡g w1 ‡P‡c Calulate mode G Avm‡Z n‡e | Gici J ‡P‡c A Gi gvb wn‡m‡e 2 +

2
2

3 + 2
1

3 msi¶Y Ki‡Z n‡e | Gici 𝑎3 − 6𝑎2 + 6𝑎 − 2 Gi Abyiƒc ivwk 𝐴3 − 6𝐴2 + 6𝐴 − 2 

K¨vjKy‡jU‡i cÖ‡ek Kwi‡q = evUb Pvc‡j w¯Œ‡bi g‡Zv djvdj cÖ̀ wk©Z n‡e | 

   

(keylog- w12+2^a2R3$$+2^a1R3JzQ 
zqdp6Qzd+6Qzp2=) 

 

11|   𝑏𝑐√
𝑥𝑏/𝑐

𝑥𝑐/𝑏    ×  𝑐𝑎√𝑥𝑐/𝑎

𝑥𝑎/𝑐    ×  𝑎𝑏√𝑥𝑎/𝑏

𝑥𝑏/𝑎   Gi gvb ‡ei Ki‡Z n‡e | 

mgvavb- GB mgm¨vwU‡Z 𝑥, 𝑎, 𝑏, 𝑐 ‡Kv‡bvwUi gvbB ‡`qv ‡bB| G ai‡Yi ivwki gvb ‡ei Kivi Rb¨ 𝑥, 𝑎, 𝑏, 𝑐 

Gi gvb a‡i wb‡Z n‡e| Zvici GB gvb¸‡jv K¨vjKy‡jU‡i msi¶Y K‡i ivwkwU cÖ‡ek Kiv‡j djvdj cvIqv hv‡e| 

G‡¶‡Î  𝑥 = 2, 𝑎 = 1, 𝑏 = 1, 𝑐 = 1 gvb¸‡jv K¨vjKy‡jU‡ii 𝑥, 𝐴, 𝐵, 𝐶  †g‡gvwi‡Z msi¶Y K‡i wb‡Pi 

w¯Œ‡bi g‡Zv K‡i ivwkwU cÖ‡ek Kiv‡jB djvdj cvIqv hv‡e|  G‡¶‡Î hv 1| 

    

   

(Key log- w1q^QxOQu$[^QxaQu$$a[ 
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^QuaQx$$$$Oq^QuOQz$[^Qua
Qz$$a[^QzaQu$$$$Oq^QzOQx
$[^QzaQx$$a[^QxaQz=) 
   

12| 32𝑥+2 + 27𝑥+1 = 36 mgxKiY n‡Z 𝑥 Gi gvb ‡ei Ki‡Z n‡e | 

mgvavb- K¨vjKy‡jU‡i Calulate mode wbw`©ó K‡i mgxKiYwU cÖ‡ek Kiv‡bv n‡jv | 𝑥 Gi AbywgZ gvb wn‡m‡e 

1 cÖ‡ek Kwi‡q = evUb Pvc‡j wb‡Pi w¯Œ‡bi g‡Zv djvdj cÖ̀ wk©Z n‡e | 

   

(Key log- w13^2[+2$+27^[+1$Qr3 
6qr1==) 

 

13|  𝑦 = 3𝑥
 Gi ‡jLwPÎ A¼b Ki‡Z n‡e| 

mgvavb- cÖ_‡g w9 ‡P‡c table menu wbe©vPb Ki‡Z n‡e | Gici 𝑓(𝑥) = 3𝑥
 cÖ‡ek Kwi‡q Start, 

End I Step gvb wn‡m‡e −5, 5 I 1 cÖ‡ek Kwi‡q = evUb Pvc‡j K¨vjKy‡jUi gv‡bi GKwU ZvwjKv cÖ`k©b 

Ki‡e | Gici qT Pvc‡j QR Code cÖ̀ k©b Ki‡e | QR Code wU ¯‹¨vb Ki‡j CASIO Gi web 

page ‡_‡K 𝑦 = 3𝑥
 Gi ‡jLwPÎ cÖ̀ k©b Ki‡e |  

   

 

 

 

 

(Key log- w93^[==p5==qT) 

Avevi cÖvß ZvwjKv ‡_‡K 𝑥 I mswkøó 𝑓(𝑥) Gi gvb QK KvM‡R we›`y wn‡m‡e ¯’vcb Ki‡j ‡jLwPÎwU cvIqv hv‡e| 

 

14| 𝑦 = 3−𝑥+1
 Gi ‡jLwPÎ A¼b Ki‡Z n‡e| 

mgvavb- Gi Rb¨  cÖ_‡g w9 ‡P‡c table menu wbe©vPb Ki‡Z n‡e | Gici 𝑓(𝑥) = 3−𝑥+1
 cÖ‡ek 

Kwi‡q  Start, End I Stop gvb wn‡m‡e −5,5 𝑎𝑛𝑑 1 cÖ‡ek Kwi‡q = evUb Pvc‡j K¨vjKy‡jUi gv‡bi GKwU 

ZvwjKv cÖ̀ k©b Ki‡e | Gici qT Pvc‡j QR Code cÖ̀ k©b Ki‡e | QR Code  wU ̄ ‹¨vb Ki‡j CASIO 

Gi web page ‡_‡K 𝑦 = 3−𝑥+1
 Gi ‡jLwPÎ cÖ`k©b Ki‡e | 
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(Key log- w93^p[+1==p5=5=1==qT) 

Avevi cÖvß ZvwjKv ‡_‡K 𝑥 I mswkøó 𝑓(𝑥) Gi gvb QK KvM‡R we›`y wn‡m‡e ¯’vcb Ki‡j ‡jLwPÎwU cvIqv hv‡e| 

 

15| 𝑒 Gi gvb †ei Ki‡Z n‡e, hLb  

𝑒 = (1 +
1

𝑛
)

𝑛

  

mgvavb- †`Iqv Av‡Q,  𝑒 = (1 +
1

𝑛
)

𝑛

| 𝑒 Gi gvb †ei Kivi Rb¨ 𝑛 Gi GKwU gvb ewm‡q wb‡Pi g‡Zv K‡i 

K¨vjKz‡jU‡i cÖ‡ek Kwi‡q = Pvc‡j GKwU gvb cvIqv hv‡e| hv 𝑒 Gi gv‡bi KvQvKvwQ| wb‡Pi wZbwU w¯Œb n‡Z 

‡`Lv hvq ‡h, n Gi gvb hZ eo nq, ‡mwU Z‡Zv 𝑒 ≈ 2.718281828459 Gi mwVK gv‡bi KvQvKvwQ nq | 

     

Amxg avivi gva¨‡gI 𝑒  Gi gvb †ei Kiv hvq-  

𝑒 ≈ 1 +
1

1!
+

1

2!
+

1

3!
+⋯  n‡Z 

GB avivi cÖ_g K‡qKwU c` K¨vjKy‡jU‡i wb‡q 𝑒 Gi gvb m¤ú‡K© aviYv cvIqv hvq, hv wb‡P ‡`Lv‡bv n‡q‡Q | 

(qu ‡P‡c d¨v‡±vwiqvj 𝑥! wb‡`©kbv cvIqv hvq|) 

     

hw`I gvb¸‡jv cÖvq GKB iKg ZeyI w¯Œb¸‡jv‡Z h_vµ‡g avivi 4 wU, 6 wU I 9 wU c` wb‡q gvb ‡ei Kiv n‡q‡Q 

| G¸‡jv n‡Z ‡`Lv hvq ‡h, avivwU Lye `ªæZB (A‡bK ‡ewk c‡`i `iKvi c‡o bv) 𝑒 Gi M«nY‡hvM¨ gv‡bi KvQvKvwQ 

hvq |  

cieZ©x Aa¨v‡q Av‡iv `¶Zvi mv‡_ avivi gvb Lye mn‡R ‡ei Kivi c×wZ m¤ú‡K© Av‡jvPbv Kiv n‡q‡Q |  

𝑒  aªæeKwUi gvb GZ ¸iæZ¡c~Y© ‡h, 𝑓(𝑥) = 𝑒𝑥
 m~PK dvskbwUi gvb mivmwi K¨vjKy‡jU‡ii gva¨‡g ‡ei Kiv hvq| 

‡mRb¨ qh H Kx e¨envi Ki‡Z nq | 𝑥 = 1 Gi Rb¨ 𝑒 Gi gvb wb‡Pi g‡Zv K‡i cÖ̀ k©b Kiv n‡jv- 
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Abykxjbx-7 

1| gvb wbY©q Ki- (K) 
52

53
  (L) (

2

3
)

5

× (
2

5
)

−5

(M) 
73×7−3

3×3−4
    (N) 

√723
. √7
3

√7
  

2| K¨vjKz‡jU‡ii mvnv‡h¨ †ei Ki- 

 (K) 
54× 8 × 16

25×125
        (L) 

3.2𝑛−4.2𝑛−2

2𝑛−2𝑛−1        (M) 7
3

4
. 7

1

2    

 (N) (16)
3

4 ÷ (16)
1

2    (O) (10
2

3)

3

4
        

3| r evUb e¨envi K‡i mgvavb †ei Ki-  

(K) 4𝑥+1 = 32  (L) 4𝑥 = 8 (M) 22𝑥+1 = 128  (N) 2𝑥 + 21−𝑥 = 3 

4| K¨vjKz‡jU‡ii mvnv‡h¨ gvb wbY©q Ki- 

 (K) log10 100  

 (L) 5 log10 5 − log10 25   

 (M) log10 5 − log10 3 − 2 log10 7 

 (N) log10
10

9
− 2 log10

25

24
+ 30 log10

81

80
 

5| 𝑥 Gi gvb wbY©q Ki-  

(K) log10 𝑥 =  −2  

(L) log𝑥 324 = 4 

6| K¨vjKz‡jUi e¨envi K‡i ˆeÁvwbK c×wZ‡Z cÖKvk Ki- 

 (K) 5570  (L) 45.70  (M) 0.4305  (N) 0.000435  

 (O) 0.00000014  (P) 37500000   

7| mvaviY `kwgK iƒ‡c cÖKvk Ki- 

(K) 105
 (L) 10−5

 (M) 2.53 × 104
  

(N) 9.813 × 10−3
 (O) 3.12 × 10−5

 

8| 0.00836 Gi j‡Mi c~Y©K I AskK KZ? 

9| K¨vjKz‡jUi e¨envi K‡i  log 43.517 Gi c~Y©K I AskK †ei Ki| 

 

  



87 

Aóg Aa¨vq 

 

 

Abyµg I aviv 

(Sequence and Series) 

 
Abyµg n‡jv avivevwnK msL¨vi ZvwjKv Ges ‡Kv‡bv Abyµ‡gi c`¸‡jvi †hvMdjB n‡jv aviv| Abyµg I aviv 

MwY‡Zi ¸iæZ¡c~Y© Ask, msL¨vi cybive„wËi aviYv ‡_‡K hvi D™¢e| GB Aa¨v‡q ClassWiz K¨vjKz‡jUi e¨envi 

K‡i wb‡¤œvv³ welq¸‡jv m¤c‡K© Av‡jvPbv Kiv n‡e- 

 cybive„wËg~jK †hvM 

 cybive„wËg~jK ¸Y 

 mgvšÍi aviv 

 ¸‡YvËi aviv Ges  

 avivi †hvMdj wbY©q  

GB Aa¨v‡q Av‡jvwPZ mgm¨v¸‡jvi mgvav‡b K¨vjKz‡jUiwU‡K BbcyU, AvDUcy‡Ui Rb¨ Math mode I Norm 2 

‡Z ivL‡Z n‡e| GRb¨ SETUP (qw) ‡gby‡Z wM‡q cÖ‡qvRb Abyhvqx 1 A_ev 3 e¨envi Ki‡Z 

n‡e|  

  

8.1 cybive„wËg~jK aviv 

MwY‡Zi †gŠwjK aviYvi mv‡_ MYbv RwoZ| MYbv Kivi g~j aviYv n‡”Q GKwU msL¨v †_‡K c‡ii msL¨v cvIqvi Rb¨ 

Zvi mv‡_ 1 †hvM Kiv nq| GwU GK ai‡bi cybive„wËg~jK aviv| Kxfv‡e GwU KvR K‡i Zv fv‡jvfv‡e Abyaveb 

Kivi Rb¨ wb‡Pi D`vniYwU ch©‡eÿY Ki‡Z n‡e| 

GRb¨ cÖ_‡g Calculate mode wbe©vPb K‡i cÖ_g msL¨vwU cÖ‡ek Kiv‡bvi ci = evUb Pvc‡Z n‡e| wb‡Pi 

D`vniY 3 †_‡K ïiæ K‡i MYbv Kiv n‡jv| 

 

Gici K¨vjKz‡jU‡i +1 evUb †P‡c 1 †hvM Kiv hvq, = evUb Pvcvi d‡j K¨vjKz‡jUi c~‡e©i msL¨vi mv‡_ 

1 †hvM K‡i djvdj cÖ`k©b Ki‡e| Avevi + Kx Pvc‡j K¨vjKz‡jU‡ii w¯Œ‡b Ans + cÖ`k©b Ki‡e| GLv‡b 

Ans n‡jv c~‡e© cÖvß djvdj| AZtci 1 Pvcvi ci = Pvc‡j K¨vjKz‡jUi 4 + 1 = 5 cÖ`k©b K‡i| 

   



88 

cybivq = evUb Pvc‡j K¨vjKz‡jU‡i me©‡kl cÖwµqvwU Avevi m¤úv`b Ki‡e| G‡ÿ‡Î djvdj n‡e 5 + 1 =

6. Gici hZevi = evUb Pvcv n‡e ZZeviB GB cÖwµqvwUi cybive„wË n‡Z _vK‡e| wb‡Pi wZbwU w¯Œb cici 

wZbevi = evUb Pvcvi gva¨‡g cvIqv †M‡Q| 

     

Dc‡ii eY©bvK…Z c×wZ Ab¨vb¨ cybive„wËg~jK MYbvi ‡ÿ‡ÎI e¨envi Kiv hvq| †h‡Kv‡bv msL¨v †_‡K ïiæ K‡i 

†h‡Kv‡bv iKg cybive„wËg~jK MYbvi †ÿ‡Î GwU e¨envi Kiv hvq| 

D`vniY¯̂iƒc, 3 †_‡K ïiæ K‡i cÖwZevi 3 †hvM n‡e| Gfv‡e hZevi B”Qv †hvM Kiv m¤¢e| 

   

c~Y©msL¨v Qvov fMœvvs‡ki Rb¨I GB c×wZ cÖ‡qvM Kiv hvq| †hgb,  

1 +
1

4
+

1

4
+

1

4
 

K¨vjKz‡jU‡ii gva¨‡g †hvMdj †ei Kiv wb‡P †`Lv‡bv n‡jv- 

   

Gfv‡e K¨vjKz‡jUi cÖwZevi djvdj fMœvsk AvKv‡i cÖ`k©b Ki‡e| `kwgK msL¨vq djvdj cvIqvi Rb¨ q= 

Pvc‡Z n‡e| evievi q= Pvcvi Sv‡gjv Gov‡bvi Rb¨ SET UP menu ‡Z wM‡q Input/ output ‡_‡K 

Math I/ DecimalO wbe©vPb Ki‡Z n‡e, hv wb‡Pi w¯Œ‡b †`Lv‡bv n‡jv| 

   

Gici . 25 †_‡K ïiæ K‡i . 15 K‡i e„w×i Rb¨ Dc‡ii c×wZ AbymiY Kivi ci ïaygvÎ = evUb Pvc‡Z _vK‡j 

cÖwZevi `kwgK msL¨vq djvdj cÖ`k©b Ki‡e| (Gfv‡e RwUj msL¨viI cybive„wËg~jK †hvM Kiv m¤¢e|) 
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8.2 cybive„wËg~jK ¸Y 

‡hv‡Mi †ÿ‡Î cybive„wËg~jK c×wZ e¨envi K‡i wewfbœ iKg MYbv m¤¢e, hv c~‡e© †`Lv‡bv n‡q‡Q| ¸Y mn Ab¨vb¨ 

cÖwµqvi Rb¨I cybive„wËg~jK c×wZ e¨envi Kiv hvq| ¸Y cÖwµqvi cybive„wË Ki‡Z _vK‡j djvd‡ji m~PKxq 

(Exponential) e„w× Lye `ªæZ N‡U, hvi MwY‡Z A‡bK e¨envi i‡q‡Q| D`nviY wn‡m‡e K¨vjKz‡jU‡i 3 †_‡K ïiæ 

Kiv n‡jv| 

 

Gici 4 Øviv ¸‡Yi cybive„wËg~jK c×wZ m~Pbv Kiv n‡jv| cÖwZevi = Pvcvi mv‡_ mv‡_ K¨vjKz‡jUi c~‡e©i 

djvd‡ji mv‡_ 4 ¸Y K‡i djvdj cÖ`k©b Ki‡e| 

     

1 ‡_‡K ïiæ K‡i 
1

3
 Øviv cybive„wËg~jK ¸Y Ki‡Z _vKv nq Zvn‡j cÖvß djvdj ¸‡jv n‡e 3 Gi FYvZ¥K Nv‡Zi 

gvb hv wb‡Pi w¯Œ‡b †`Lv‡bv n‡jv- 

   

 

8.3 Abyµg 

KZ¸‡jv ivwk‡K GKwU we‡kl wbq‡g Zvi c~e©c` I cic‡`i mv‡_ m¤úwK©Z K‡i mvRv‡j ivwk¸‡jvi †h †mU cvIqv 

hv‡e Zv‡K Abyµg e‡j| MwY‡Z Abyµg MV‡bi Rb¨ GKwU wbw`©ó wbqg AbymiY Ki‡Z nq| mvaviYZ µgvbyhvqx 

cÖ‡Z¨KwU c‡`i c‡i Ô,Õ w`‡q Abyµg cÖKvk Kiv nq| D`vniY¯^iƒc, 

3, 6,9,12,…………….GKwU Abyµg  

Ges 3 Gi Nv‡Zi GKwU Abyµg n‡jv- 

1, 3, 9, 27,…………(30,  31, 32 ………… . . ) 

Avevi Abyµg‡K mvaviY c‡`i mvnv‡h¨ cÖKvk Kiv hvq| Dc‡i eY©bvK…Z cÖ_g D`nvi‡Yi 3, 4, 5, … .… .. mvaviY 

c` n‡j 𝑇𝑛 = 2 + 𝑛 ‡hLv‡b 𝑛 ¯^vfvweK msL¨v| 

3 Gi NvZ wewkó Abyµg‡K mvaviY c‡`i mvnv‡h¨ †jLv hvq- 

 𝑇𝑛 = 3𝑛,    𝑛 = 0, 1, 2, 3, ………  
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evi evi ‡hvM ev ¸Y Kivi PvB‡Z GKwU wbw`©ó c‡`i gvb †ei Kivi Rb¨ Abyµg‡K mvaviY c‡`i mvnv‡h¨ wj‡L, 

dvskb wn‡m‡e we‡ePbv K‡i gv‡bi ZvwjKvi gva¨‡g †ei Kiv AwaK mnR| GRb¨ K¨vjKz‡jUi‡K Table mode 

G wb‡Z n‡e| AbyµgwU‡K wb‡Pi g‡Zv K‡i UvBc Ki‡Z n‡e- 

     

GLv‡b 𝑛 Gi cwie‡Z© 𝑥 e¨envi Kiv n‡q‡Q| †h‡nZz Table mode G 30 wU gvb cvIqv hvq ZvB 𝑆𝑡𝑎𝑟𝑡, 𝐸𝑛𝑑 

I 𝑠𝑡𝑒𝑝 gvb wn‡m‡e 0, 29 I 1 †bIqv n‡q‡Q| K¨vjKz‡jU‡i E I R evU‡bi gva¨‡g Dc‡i wb‡P †M‡j D³ 

e¨ewai g‡a¨ †h‡Kv‡bv c‡`i gvb cvIqv hv‡e| Abyµ‡gi Ab¨vb¨ c‡`i gvb †ei Ki‡Z e¨ewa cwieZ©b Ki‡Z n‡e|  

𝑇𝑛 = 3𝑛
 AbyµgwUi †h‡Kv‡bv c‡`i gvb Table mode QvovI mivmwi †ei Kiv hvq| GRb¨ K¨vjKz‡jUi 3𝑥

 

mivmwi UvBc K‡i r evUb Pvc‡j K¨vjKz‡jUi 𝑥 Gi gvb PvB‡e| Gici †h c‡`i gvb †ei Ki‡Z n‡e ‡mwU 

cÖ‡ek Kwi‡q = evUb Pvc‡j H c`wUi gvb mivmwi cvIqv hv‡e| 

    

Ab¨ ‡Kv‡bv c‡`i gvb †ei Ki‡Z n‡j cybivq r evUb †P‡c Kvw•LZ c‡`i gvbwU cÖ‡ek Kiv‡Z n‡e| Gici 

Avevi = evUb Pvc‡j djvdj cvIqv hv‡e| 

   

Dc‡ii w¯Œ‡b 3𝑛
 Gi 12 I 18 Zg c‡`i gvb †`Lv‡bv n‡q‡Q| 

 

8.4 mgvšÍi aviv 

MwY‡Z mgvšÍi aviv A‡bK ¸iæZ¡c~Y©| ‡Kv‡bv aviv‡Z †h‡Kv‡bv c` I Zvi c~e©eZ©x c‡`i cv_©K¨ me mgq mgvb n‡j 

†mB aviv‡K mgvšÍi aviv e‡j| GB avivi cÖ‡Z¨KwU c` c~e©eZ©x c‡`i mv‡_ GKwU aªæe msL¨v †hvM Kivi gva¨‡g 

cvIqv hvq| 

evsjv‡`‡k wmGbwR wgUv‡ii fvov Gi GKwU fv‡jv D`vniY n‡Z cv‡i| cÖwZevi åg‡bi Rb¨ b~¨bZg fvov (40 

UvKv) wbw`©ó _v‡K| Gici cÖwZ wK‡jvwgUv‡i åg‡Yi Rb¨ GKwU wbw`©ó cwigvY fvov (12 UvKv) w`‡Z nq| aiv hvK, 

𝑎 = 40 Ges 𝑑 = 12, ‡hLv‡b 𝑎 n‡jv cÖ_g c` I 𝑑 n‡jv mvaviY AšÍi| wewfbœ `~i‡Z¡ åg‡Yi Rb¨ fvovi 

AbyµgwU n‡jv GKwU mgvšÍi Abyµg- 

40, 52, 64, 76…………. 

GwU K¨vjKz‡jU‡i mivmwi †ei Kiv hvq A_ev m~‡Îi gva¨‡gI Kiv hvq| wb‡Pi w¯Œ‡b mivmwi †ei K‡i †`Lv‡bv n‡jv 

†hLv‡b 1 wK‡jvwgUvi åg‡Yi ci fvov n‡jv 52 UvKv, hv AbyµgwUi wØZxq c`| 
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Gfv‡e h_vhZ msL¨Kevi = evUb Pvcvi gva¨‡g †h‡Kv†bv `~i‡Z¡i wmGbwR fvov †ei Kiv m¤¢e|  

hw`I †QvU `~i‡Z¡i fvov †ei Kivi Rb¨ GB c×wZ MÖnY‡hvM¨ wKš‘ `xN© `~iZ¡ (aiv hvK, 50 wK‡jvwgUvi) fvov †ei 

Kivi Rb¨ GB c×wZwU AmyweavRbK| myZivs, m~‡Îi mvnv‡h¨ GwU ‡ei Kiv mnR| mgvšÍi avivi 𝑛 Zg c`wU n‡jv 

𝑇𝑛 = 𝑎 + (𝑛 − 1)𝑑. 

gv‡bi ZvwjKv e¨envi K‡i ‡h‡Kv‡bv c‡`i gvb †ei Kiv m¤¢e| wØZxq w¯Œ‡b †`Lv hv‡”Q †h 50 wK‡jvwgUvi åg‡Yi 

Rb¨ fvov n‡jv 640 UvKv| jÿYxq†h, 50 wK‡jvwgUvi åg‡Yi fvov †ei Kivi Rb¨ 51 Zg c‡`i gvbwU †ei 

Ki‡Z n‡e| KviY cÖ_g c`wU n‡jv 0 wK‡jvwgUvi åg‡Yi Rb¨|    

   

𝐶𝐴𝐿𝐶 myweavi gva¨‡g †h‡Kv†bv c‡`i gvb mivmwi †ei Kiv hvq| GRb¨ cÖ_‡g 𝑎 + (𝑛 − 1)𝑑 c`wUi Abyiƒc 

c` 𝐴 + (𝑥 − 1)𝐷 AvKv‡i K¨vjKz‡jU‡i cÖ‡ek Kiv‡bv n‡jv| Gici r evUb †P‡c 𝐴 Gi gvb 40, 𝑥 Gi 

gvb 51 I 𝐷 Gi gvb 12 cÖ‡ek Kiv‡bv n‡j djvdj 640 cvIqv hv‡e hv wb‡Pi w¯Œ‡b †`Lv‡bv n‡q‡Q| jÿYxq 

†h, cÖwZwU gvb cÖ‡ek Kiv‡bvi ci  = evUb Pvc‡Z n‡e| 

     

 

Ab¨vb¨ `~i‡Z¡i åg‡Yi fvov †ei Kivi Rb¨ cybivq = †P‡c ïaygvÎ 𝑥-Gi gvb cwieZ©b Ki‡jB n‡e| 

 

8.5 ¸‡YvËi aviv 

MwY‡Z ¸‡YvËi avivi wewfbœ iKg cÖ‡qvM i‡q‡Q| GB Kvi‡Y GwU AZ¨šÍ ¸iæZ¡c~Y©| ‡Kv‡bv avivi †h‡Kv‡bv c` I 

Gi c~e©eZ©x c‡`i AbycvZ memgq mgvb n‡j A_©vr †h‡Kv‡bv c`‡K Gi c~e©eZ©x c` Øviv fvM K‡i fvMdj me©`v 

mgvb cvIqv †M‡j †m avivwU‡K ¸‡YvËi aviv e‡j Ges fvMdj‡K mvaviY AbycvZ e‡j| mvaviYZ ¸‡YvËi avivi 

cÖ_g c`‡K 𝑎 Ges mvaviY AbycvZ‡K 𝑟 Øviv wPwýZ Kiv nq| A_©vr cÖ‡Z¨KwU c` Zvi c~e©c‡`i mv‡_ 𝑟 Øviv ¸Y 

Ki‡j cvIqv hvq|  
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aiv hvK, GKwU ¸‡YvËi aviv 12, 24, 48,………… avivwUi cÖ_g c` 𝑎 = 12 Ges mvaviY AbycvZ, 𝑟 =

 
24

12
= 2. GB ¸‡YvËi avivwUi †h‡Kv‡bv c‡`i gvbI Dc‡ii wZbwU c×wZ‡Z †ei Kiv hvq cÖ_g c×wZ Abyhvqx 

mivmwi wb‡Pi g‡Zv K‡i †ei Kiv hvq| 

     

m~‡Îi mvnv‡h¨ 𝑛Zg c‡`i gvb †ei Kivi Rb¨ 𝑇𝑛 = 𝑎𝑟𝑛−1
 e¨envi Kiv nq| wKfv‡e Table mode Gi gva¨‡g 

GB avivwUi gvb †ei Ki‡Z n‡e Zv wb‡Pi w¯Œ‡b †`Lv‡bv n‡jv- 

     

wØZxq w¯Œ‡b avivi wewfbœ c‡`i gvb †`Lv hv‡”Q| Gfv‡e Table mode Gi gva¨‡g GKwU wbw`©ó gvb KZ Zg c‡` 

cvIqv hv‡e †mwUI mn‡R †ei Kiv m¤¢e| Dc‡ii avivwU‡Z KZZg c‡`i gvb 12288 Zv †ei Kivi Rb¨ ïaygvÎ 

E I  R Kx e¨envi Ki‡Z n‡e| GLv‡b †`Lv hv‡”Q 11 Zg c‡`i gvb 12288. 

 

𝐶𝐴𝐿𝐶 myweavi gva¨‡gI ¸‡YvËi avivi †h‡Kv†bv c‡`i gvb c~‡e©i g‡Zv K‡i ‡ei Kiv hvq hv wb‡P †`Lv‡bv n‡jv|  

   

 

8.6 avivi †hvMdj 

‡Kv‡bv Abyµ‡gi avivevwnK c`¸‡jvi †hvMdjB n‡jv aviv| GKwU RbwcÖq D`vniY n‡jv cÖ_g 𝑛 msL¨K ¯̂vfvweK 

msL¨vi †hvMdj| 

1 + 2 = 3 

1 + 2 + 3 = 6 

1 + 2 + 3 + 4 = 10 BZ¨vw` 

Gme msL¨vi cÖwZwUB n‡jv Abyµ‡gi c`¸‡jvi †hvMdj, †hLv‡b 𝑇𝑥 = 𝑥 MwY‡Z GB ai‡bi †hvMdj wb‡Pi g‡Zv 

K‡i cÖKvk Kiv nq- 

∑𝑥

𝑛

𝑥=1
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wMÖK eY© ′Σ′ n‡jv Bs‡iRx eY© S-Gi mgZzj¨, Avi GB S G‡m‡Q ‘Sum’ ev †hvMdj †_‡K| Σ Gi wb‡Pi I Dc‡ii 

mxgvi gvb, †h msL¨v¸‡jv †hvM Ki‡Z n‡e Zvi cÖ_g I †kl gvb wb‡`©k K‡i| G‡ÿ‡Î mvaviY c`wU n‡jv 𝑥 hv 

¯^vfvweK msL¨vi Abyµg‡K wb‡`©k K‡i|  *  Kx (q[) e¨envi K‡i K¨vjKz‡jU‡i avivi †hvMdj cvIqv 

hvq| wKš‘ †mRb¨ mvaviY c`wU Rvbv _vK‡Z n‡e| Abyµ‡gi mvaviY c`wUi Rb¨ Aek¨B 𝑥 ([) e¨envi Ki‡Z 

n‡e| mxgvi gvb¸‡jv cÖ‡ek Kiv‡bvi mgq GK ¯’vb †_‡K Av‡iK ¯’v‡b hvIqvi Rb¨ !$ e¨envi Ki‡Z n‡e| 

   

Dc‡ii w¯Œ‡b cÖ_g 5 wU Ges cÖ_g 9 wU ¯^vfvweK msL¨vi †hvMdj ‡`Lv‡bv n‡q‡Q| wØZxq ivwkwU cvIqvi Rb¨ cÖ_g 

†_‡K ïiæ Kivi †P‡q ! Kx e¨envi K‡i m¤cv`bv Kiv AwaK myweavRbK| 

A‡bK avivi Amxg msL¨K c` we`¨gvb hv K¨vjKz‡jU‡i m¤ú~Y©iƒ‡c Dc¯’vcb Kiv m¤¢e bq| wKš‘ A‡bK¸‡jv c` 

†hvM Kivi gva¨‡g fv‡jv aviYv cvIqv m¤¢e| D`vniY¯^iƒc, GKwU Amxg ¸‡YvËi aviv- 

1 +
1

2
+

1

4
+

1

8
+ ⋯

1

2𝑛
+ ⋯… . .=  ∑

1

2𝑛

𝑛

0

 

GB avivi c`¸‡jv avivevwnKfv‡e †hvM Ki‡Z _vK‡j djvdj wb‡Pi w¯Œ‡bi g‡Zv 2 Gi KvQvKvwQ n‡e- 

   

hw`I †hvMdj KL‡bv 2 n‡e bv wKš‘ 32 wU c‡`i c‡i K¨vjKz‡jUi wb‡Pi g‡Zv djvdj cÖ`k©b Ki‡e| 

   

‡h‡nZz avivwUi mvaviY c` Rvbv Av‡Q ZvB GwU wb‡Pi Table-Gi gva¨‡gI ch©‡eÿY Kiv m¤¢e| 
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D`vniYgvjv 

1. (−1)𝑛+1 𝑛

𝑛+1
 AbyµgwU wjL‡Z n‡e| 

mgvavb- cÖ_‡g K¨vjKz‡jUi‡K Table mode-G wb‡q 𝑓(𝑥) G (−1)𝑛+1 𝑛

𝑛+1
 Gi Abyiƒc Abyµg 

(−1)𝑥+1 𝑥

𝑥+1
 cÖ‡ek Kiv‡Z n‡e| Gici 𝑆𝑡𝑎𝑟𝑡, 𝐸𝑛𝑑 I 𝑠𝑡𝑒𝑝 wn‡m‡e 1, 10 I 1 wb‡j GKwU gv‡bi 

ZvwjKv cvIqv hv‡e| 

     

(Key log- w9(p1)^[+1$Oa[$[+1== 
1=10=1==) 

𝑓(𝑥) Gi gvb¸‡jv n‡e AbyµgwUi c`| K¨vjKz‡jUi n‡Z †`Lv hv‡”Q AbyµgwUi c`¸‡jv n‡jv  

1

2
,−

2

3
,
3

4
,−

4

5
,
5

6
,……………… 

 

2.  5 + 8 + 11 + 14 + ⋯………… .. avivwUi ‡Kv‡bv c` 383 Zv †ei Ki‡Z n‡e| 

mgvavb- GLv‡b avivwUi cÖ_g c` 𝑎 = 5 Ges mvaviY AšÍi 𝑑 = 8 − 5 = 3 myZivs avivwUi 𝑥 Zg c` n‡e 

5 + (𝑥 − 1) × 3. K¨vjKz‡jU‡i 5 + (𝑥 − 1) × 3 = 383 UvBc K‡i qr (𝑆𝑜𝑙𝑣𝑒) Pvc‡j 𝑥 

Gi GKwU gvb PvB‡e| 𝑥 Gi gvb 20 cÖ‡ek Kwi‡q = Pvc‡j wb‡Pi w¯Œ‡bi g‡Zv djvdj cÖ`wk©Z n‡e| 

   

(Key log- w15+([p1)O3Qr383qr2 
0==) 

3. 7 + 12 + 17 + ………. avivwUi 30wU c‡`i mgwó †ei Ki‡Z n‡e| 

mgvavb- avivwUi mvaviY c` (5𝑥 + 2). q[ (*) ‡P‡c ′Σ′ cÖ‡ek Kiv‡bvi ci mvaviY c` wn‡m‡e  

5𝑥 + 2 Ges ïiæi gvb 0 I †kl gvb 30 cÖ‡ek Kiv‡Z n‡e| Gici = Pvc‡j wb‡Pi w¯Œ‡bi g‡Zv djvdj 

cÖ`wk©Z n‡e| 

 

(Key log- q[Cq[5[+2$1$30= ) 
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4. ÔKÕ Zvi †eZb †_‡K cÖ_g gv‡m 1200 UvKv mÂq K‡ib Ges cieZ©x gvm¸‡jvi cÖwZgv‡m Gi c~e©eZ©x gv‡mi 

Zzjbvq 100 UvKv †ewk mÂq K‡ib| GK eQ‡i wZwb KZ UvKv mÂq K‡ib Zv †ei Ki‡Z n‡e| 

mgvavb- D³ mgm¨vwU‡K avivq cÖKvk Ki‡j cvIqv hvq, 

1200 + 1300 +  ……… .. 

myZivs avivi cÖ_g c`, 𝑎 = 1200 Ges mvaviY AšÍi 𝑑 = 1300 − 1200 = 100. Gici Table mode 

G wM‡q 𝑓(𝑥) G  ∑ (1200 + (𝑥 − 1) × 100)𝑥
𝑥=1  cÖ‡ek Kiv‡Z n‡e|  

jÿYxq†h, Ô Σ Õ Gi Dc‡i m‡e©v”P gvb wn‡m‡e 𝑥 wb‡Z n‡e| Gici 𝑆𝑡𝑎𝑟𝑡, 𝐸𝑛𝑑 I 𝑆𝑡𝑒𝑝 gvb wn‡m‡e 1, 12 

I 1 wb‡Pi w¯Œ‡bi g‡Zv ZvwjKv cvIqv hv‡e| ZvwjKvq 𝑥 = 12 Gi Rb¨ 𝑓(𝑥) Gi gvbB n‡e ÔKÕ Gi GK 

eQ‡ii mÂq| 

     

(Key log- w9q[1200+([p1)O100$1 
$[==1=12=1==) 
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Abykxjbx-8 

1| cÖ_g 50wU ¯^vfvweK msL¨vi †hvMdj wbY©q Ki| 

2| 7 + 12 + 17 + ⋯ avivwUi 30 wU c‡`i mgwó KZ? 

3| 2 − 5 − 12 − 19 − ⋯ avivwUi mvaviY AšÍi Ges 12 Zg c` wbY©q Ki| 

4|  4 + 7 + 10 + 13 + ⋯ avivwUi ‡Kv‡bv c` 301? 

5| 8 + 16 + 24 + ⋯ avivwUi 27 Zg c` KZ? 

6| K¨vjKz‡jU‡i 97 †_‡K ïiæ K‡i 10  n«vm wb‡q MYbv Ki| 

7| GKwU eB‡qi AvR‡Ki g~j¨ 32 UvKv| hw` cÖwZeQi Gi g~j¨ 4% K‡i e„w× cvq, Zvn‡j evrmwiK g~j¨ †ei 

Kivi Rb¨ GKwU Abyµg †ei Ki‡Z n‡e| GLb †_‡K 12 eQi ci eB‡qi g~j¨ KZ n‡e? 

8| K¨vjKz‡jU‡i gv‡bi ZvwjKv e¨envi K‡i wb‡Pi Abyµg¸‡jvi cÖ_g cuvPwU c‡`i gvb †ei Ki‡Z n‡e- 

(a ) 𝑇𝑛  =  2𝑛 +  1 

(b ) 𝑔𝑛  =  3 × 2𝑛 

9| GKwU mgvšÍi avivi cÖ_g c` 12 Ges mvaviY AšÍi 8. K¨vjKz‡jU‡i avivwUi cÖ_g wÎkwU c` e¨envi K‡i 

GKwU gv‡bi ZvwjKv ˆZwi Ki‡Z n‡e| wekZg c` KZ n‡e? 

10| * Kx e¨envi K‡i wb‡Pi avivwUi †hvMdj †ei Ki-  

12 + 22 + 32 + ⋯…… . . +102
 

11| K¨vjKz‡jUi e¨envi K‡i cÖ_g `kwU c‡`i ‡hvMdj †ei Ki‡Z n‡e- 

(a) 2 + 4 + 8 +................... 

(b) 0.03 + 0.06 + 0.12 +............. 
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beg Aa¨vq 

 

 

wÎ‡KvYwgwZ 

(Trigonometry) 

 
wÎ‡KvYwgwZ‡Z wÎfz‡Ri wZbwU evû Ges †Kv‡Yi g‡a¨ m¤úK© wb‡q Av‡jvPbv Kiv nq| wÎ‡KvYwgwZi wewfbœ †ÿ‡Î 

K¨vjKz‡jU‡ii e¨vcK e¨envi i‡q‡Q| cwigvc msµvšÍ mgm¨vi mgvav‡b Ges †KvYmg~‡ni g‡a¨ m¤úK© Abyaveb 

Ki‡Z K¨vjKz‡jUi mvnvh¨ K‡i _v‡K| GB Aa¨v‡q-ClassWiz K¨vjKz‡jUi e¨envi K‡i wb‡¤œv³ welq¸‡jv m¤c‡K© 

Av‡jvPbv Kiv n‡e-  

 ‡KvY cwigv‡ci wewfbœ GKK 

 wÎ‡KvYwgwZK A‡f`vejxi mZ¨Zv hvPvB 

 wewfbœ PZzf©v‡M wÎ‡KvYwgwZK AbycvZmg~‡ni wPý wbY©q 

 wÎ‡KvYwgwZK AbycvZhy³ ivwki gvb wbY©q 

 Solve dvskb e¨envi K‡i wÎ‡KvYwgwZK mgxKi‡Yi mgvavb wbY©q 

 wecixZ wÎ‡KvYwgwZK dvskb m¤úwK©Z mgm¨vi mgvavb 

 gv‡bi ZvwjKv e¨envi K‡i †jLwPÎ A¼b I  

 ¯’vbvsK e¨e ’̄v m¤úwK©Z mgm¨v | 

wÎ‡KvYwgwZi Calculation Kivi Rb¨ w1 †P‡c Calculate mode wbe©vPb K‡i ïiæ Ki‡Z n‡e| 

 

9.1 ‡KvY cwigv‡ci GKK 

‡KvY cwigv‡ci Rb¨ mvaviYZ 2 cÖKvi GKK (Unit) c×wZ e¨envi Kiv nq| 

1| lvUg~jK c×wZ (Sexagesimal system) I  

2| e„Ëxq c×wZ (circular system) 

lvUg~jK c×wZ‡Z †KvY cwigv‡ci GKK n‡”Q ÔwWwMÖÕ| GK wWwMÖ‡K mgvb 60 fv‡M fvM K‡i cÖwZ fvM‡K GK wgwbU 

(1= one minute) Ges GK wgwbU‡K mgvb 60 fv‡M fvM K‡i cÖwZ fvM‡K GK †m‡KÛ (1 = one second) 

e‡j| 

Aciw`‡K e„Ëxq c×wZ‡Z GK ‡iwWqvb (Radian) ‡KvY‡K †KvY cwigv‡ci GKK aiv nq| ‡Kv‡bv e„‡Ëi e¨vmv‡a©i 

mgvb Pvc H e„‡Ëi †K‡›`ª †h †KvY Drcbœ K‡i ‡mB †KvY‡K GK †iwWqvb †KvY e‡j| 

‡Kv‡bv †Kv‡Yi wÎ‡KvYwgwZK gvb †ei Kivi Rb¨ K¨vjKz‡jU‡ii Angle unit, Degree (wWm‡cøi Dci †QvU D 

wPý) ‡Z Av‡Q wKbv Zv †Lqvj ivL‡Z n‡e| hw` bv _v‡K Zvn‡j SET UP (qw)  e¨envi K‡i cÖ‡qvRb 

Abyhvqx cwieZ©b Ki‡Z n‡e| Angle Unit, wWMÖx‡Z _vKvKvjxb †h†Kv†bv †Kv‡Yi wÎ‡KvYwgwZK AbycvZ (wWMÖx 

GK‡K) Lye mn‡R wb‡Pi w¯Œ‡bi g‡Zv K‡i †ei Kiv hvq-     
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‡Kv‡Yi cwigvY-Gi ci eÜbx e¨envi Kiv fvj, hw`I K¨vjKz‡jUi GwU QvovB mwVKfv‡e djvdj cÖ`v‡b mÿg| 

wÎ‡KvYwgwZK Abycv‡Zi Calculation Kivi Rb¨ ClassWiz- G j, k I l GB wZbwU evUb i‡q‡Q| 

ZvB sec, cosec I cot Gi calculation Gi Rb¨ 
1

𝑐𝑜𝑠
,

1

𝑠𝑖𝑛
 I 

1

𝑡𝑎𝑛
 e¨envi Ki‡Z n‡e| 

ClassWiz K¨vjKz‡jUi wKQz wKQz wÎ‡KvYwgwZK Abycv‡Zi gvb mivmwi fMœvsk AvKv‡i cÖKv‡k mÿg| wb‡P Ggb 

wZbwU gvb †`Lv‡bv n‡jv- 

     

ClassWiz K¨vjKz‡jU‡ii GB ˆewkó¨wU, Kxfv‡e wÎ‡KvYwgwZK AbycvZ¸‡jvi gv‡bi cybive„wË N‡U Zv wbixÿv 

Ki‡Z mvnvh¨ K‡i| D`vniY¯^iƒc, Kxfv‡e cÖwZ 360° †Kv‡Yi e¨eav‡b cosine dvsk‡bi gv‡bi cybive„wË N‡U 

Zv wb‡Pi w¯Œ‡b †`Lv‡bv n‡jv- 

     

‡iwWqvb GK‡K wÎ‡KvYwgwZK Calculation Kivi Rb¨ SET UP e¨envi K‡i Angle unit, radian-G wb‡Z 

n‡e| K¨vjKz‡jU‡i w¯Œ‡bi Dc‡i †QvU K‡i ‘R’ cÖ`wk©Z n‡e| wb‡Pi w¯Œ‡bi w`‡K jÿ¨ Ki‡j †`Lv hvq †h, †h‡nZz 

cÖ_g w¯Œ‡b †QvU K‡i ‘R’ cÖ`wk©Z n‡q‡Q, ZvB cÖvß djvdjwU mwVK| wØZxq w¯Œ‡b 𝑐𝑜𝑠 60° Gi gvb †ei Kivi 

Rb¨ T2 evUb e¨envi K‡i wWwMÖ wPý †`Iqv n‡q‡Q hv †iwWqvb †mwUsm‡K AvcvZfv‡e cÖwZ¯’vwcZ K‡i| 

Z…Zxq w¯Œ‡b †`Lv hv‡”Q, K¨vjKz‡jUi †Kv‡Yi cwigvc †iwWqv‡b Ki‡Q, †Kbbv Angle Unit, radian- G Av‡Q| 

d‡j GwU 60 †iwWqvb †Kv‡Yi 𝑐𝑜𝑠𝑖𝑛𝑒 Gi gvb cÖ`k©b Ki‡Q| 

     

K¨vjKz‡jU‡ii Angle unit, degree-‡Z _vKv Ae¯’vq ‡Kv‡bv †Kv‡Yi cwigvc wWwMÖ †_‡K †iwWqv‡b iƒcvšÍi Kiv 

m¤¢e| GRb¨ cÖ_‡g †h †KvYwU‡K iƒcvšÍi Ki‡Z n‡e Zv cÖ‡ek Kiv‡Z n‡e| Gici T2 evUb †P‡c Angle 

unit ‡e‡Q wb‡Z n‡e| †iwWqvb wbe©vP‡bi Rb¨ 2 Pvc‡Z n‡e| Gici = evUb Pvc‡j djvdj wWwMÖ‡Z cvIqv 

hv‡e| x evUb e¨envi K‡i cÖvß `kwgK djvdj‡K wWwMÖ , wgwbU, †m‡K‡Û cvIqv hv‡e, hv wb‡P †`Lv‡bv n‡jv- 
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qK e¨envi K‡i †iwWqvb †Kv‡Yi Av‡iKwU ¸iæZ¡c~Y© ‰ewkó¨ †`Lv‡bv n‡jv- 

 

     
mivmwi 

𝜋

180
 Øviv ¸Y K‡iI wWwMÖ †_‡K †iwWqvb ‡Kv‡Y iƒcvšÍi m¤¢e| GB gvbwU K¨vjKz‡jU‡ii †g‡gvwi‡Z msiÿY 

K‡i cÖ‡qvRbvbyhvqx †Kv‡Y iƒcvšÍi m¤¢e hv wb‡Pi w¯Œ‡b †`Lv‡bv n‡jv- 

     

hw` Calculator wU †iwWqvb mode G _v‡K Zvn‡j GKB c×wZ Aej¤^b K‡i wWwMÖ †_‡K †iwWqvb †Kv‡Y iƒcvšÍi 

Kiv hvq, hv wb‡Pi wP‡Î ‡`Lv‡bv n‡jv- 

   

jÿYxq†h, wWm‡cø‡Z cÖ`wk©Z †QvU ‘R’ wb‡`©k Ki‡Q †h K¨vjKz‡jUiwU †iwWqvb mo d e  G Av‡Q|  

 

9.2 wÎ‡KvYwgwZK A‡f`vejxi mZ¨Zv hvPvB 

ClassWiz K¨vjKz‡jUi e¨envi K‡i Lye mn‡RB wÎ‡KvYwgwZK A‡f`vejxi mZ¨Zv hvPvB Kiv hvq| D`vniY¯̂iƒc, 

𝑠𝑖𝑛2𝑥 + 𝑐𝑜𝑠2𝑥 = 1 A‡f`wUi mZ¨Zv hvPvB Kivi Rb¨ cÖ_‡g J e¨envi K‡i 𝑥 Gi GKwU gvb msiÿY 

Ki‡Z n‡e| K¨vjKz‡jU‡i wb‡Pi w¯Œ‡bi g‡Zv K‡i UvBc Ki‡Z n‡e| Gici = evUb Pvc‡j djvdj 1 cÖ`wk©Z 

n‡e|  

   

jÿYxq†h, 𝑠𝑖𝑛2𝑥 †K K¨vjKz‡jU‡i (sin(𝑥))2
 AvKv‡i UvBc Ki‡Z nq| 

Abyiƒcfv‡e, 𝑐𝑜𝑠𝑒𝑐2𝑥 − 𝑐𝑜𝑡2𝑥 = 1 A‡f`wUi Rb¨ cÖ_‡g J e¨envi K‡i 𝑥 Gi gvb 45 msiÿY Kiv 

n‡jv| Gici wb‡Pi g‡Zv K‡i w¯Œ‡b A‡f`wUi evgcÿ cÖ‡ek Kwi‡q = evUb Pvc‡j A‡f`wUi Wvbcÿ 1 cÖ`k©b 

Ki‡e| 
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9.3 wewfbœ PZzf©v‡M wÎ‡KvYwgwZK AbycvZmg~‡ni wPý wbY©q 

Kv‡Z©mxq ¯’vbv¼ e¨e¯’vq `yBwU Aÿ (𝑥 Aÿ I 𝑦 Aÿ) †iLv Øviv PviwU PZyf©vM wba©vwiZ n‡q _v‡K| GB PviwU 

PZzf©v‡Mi cÖwZwU‡Z wÎ‡KvYwgwZK AbycvZ mg~‡ni wPý wfbœ wfbœ iKg nq| cÖ_g PZzf©vM wÎ‡KvYwgwZK Abycv‡Zi 

Rb¨ 0° †_‡K 90° wb‡`©k K‡i| wØZxq PZzf©vM 91° †_‡K 180°, Z…Zxq PZzf©vM 181° †_‡K 270° Ges PZz_© 

PZzf©vM 271° †_‡K 360° wb‡`©k K‡i| ‡Kv‡bv PZzf©v‡M ‡Kv‡bv GKwU wÎ‡KvYwgwZK Abycv‡Zi wPý abvZ¥K bv 

FYvZ¥K Zv †evSvi Rb¨ H PZzf©v‡Mi †KvY wb‡q wbixÿv Ki‡Z nq| aiv hvK, wØZxq PZzf©v‡M 𝑠𝑖𝑛 Gi wPý †Kgb 

Zv †ei Ki‡Z n‡e| GRb¨ 91° †_‡K 180° Gi g‡a¨ ‡Kv‡bv gvb wb‡Z n‡e| G‡ÿ‡Î 120° wb‡q wb‡Pi w¯Œ‡b 

†`Lv‡bv n‡jv- 

 

Abyiƒcfv‡e wØZxq PZzf©v‡M 𝑡𝑎𝑛𝑔𝑒𝑛𝑡 Gi wPý †ei Kivi Rb¨ wb‡Pi w¯Œ‡bi g‡Zv K‡i 𝑡𝑎𝑛120° Gi gvb 

†`Lv‡bv n‡jv- 

 

GB `yBwU D`vniY †_‡K GwU ¯úó †h wØZxq PZzf©v‡M 𝑠𝑖𝑛𝑒 Gi wPý abvZ¡K wKš‘ 𝑡𝑎𝑛𝑔𝑒𝑛𝑡Gi wPý FYvZ¥K| 

Abyiƒcfv‡e, †h‡Kv‡bv PZzf©v‡M wÎ‡KvYwgwZK Abycv‡Zi wPý †ei Kiv hvq| 

 

9.4 wÎ‡KvYwgwZK AbycvZhy³ ivwki gvb wbY©q 

wÎ‡KvYwgwZK AbycvZhy³ ivwki gvb wbY©q Kivi Rb¨ cÖ_‡g J e¨envi K‡i 𝑥 Gi GKwU gvb †g‡gvwi‡Z msiÿY 

Ki‡Z n‡e| 𝑥 Gi †h‡Kv‡bv gvb wb‡qB K¨vjKz‡jkb Kiv hv‡e, Z‡e jÿ¨ ivL‡Z n‡e †hb gvbwUi Rb¨ ivwki gvb 

AmsÁvwqZ bv nq| †hgb- 𝑡𝑎𝑛90° Gi gvb AmsÁvwqZ ZvB ivwk‡Z 𝑡𝑎𝑛𝑔𝑒𝑛𝑡  _vK‡j 90° e¨envi Kiv hv‡e 

bv| Avevi 𝑐𝑜𝑠90° Gi gvb 0 ZvB ivwk‡Z 𝑠𝑒𝑐𝑎𝑛𝑡 (
1

𝑐𝑜𝑠
) _vK‡jI 𝑥 Gi gvb 90° †bIqv hv‡e bv| ZvB 

†ekxi fvM †ÿ‡Î 𝑥 = 35° e¨envi Kiv DËg| 

𝑥 Gi gvb wn‡m‡e 35 †g‡gvwi‡Z msiÿY Kivi ci †h ivwkwUi gvb wbY©q Ki‡Z n‡e Zv K¨vjKz‡jU‡i UvBc Ki‡Z 

n‡e, ivwk‡Z 𝑠𝑒𝑐𝑎𝑛𝑡, 𝑐𝑜𝑠𝑒𝑐𝑎𝑛𝑡, 𝑐𝑜𝑡𝑎𝑛𝑔𝑒𝑛𝑡 _vK‡j Zv‡`i cwie‡Z© h_vµ‡g 
1

𝑐𝑜𝑠
,

1

𝑠𝑖𝑛
,

1

𝑡𝑎𝑛
 UvBc Ki‡Z 

n‡e| Gici = evUb Pvc‡j ivwkwUi gvb cvIqv hv‡e| 

D`vniY¯̂iƒc aiv hvK, 
1

1+𝑠𝑖𝑛2𝑥
+

1

1+𝑐𝑜𝑠𝑒𝑐2𝑥
 Gi gvb †ei Kivi Rb¨ cÖ_‡g J e¨envi K‡i 35 †K 𝑥 

‡g‡gvwi‡Z msiÿY Ki‡Z n‡e| Gici ivwkwU wb‡Pi g‡Zv K‡i K¨vjKz‡jU‡i UvBc Ki‡Z n‡e| Gici =evUb 

Pvc‡j wb‡Pi wØZxq w¯Œ‡bi g‡Zv djvdj cÖ`wk©Z n‡e| 

   

wØZxq w¯Œb n‡Z †`Lv hv‡”Q ivwkwUi gvb 1.  
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9.5 Solver e¨envi K‡i wÎ‡KvYwgwZK mgxKi‡Yi mgvavb wbY©q 

 Qr e¨envi K‡i ‡Kv‡bv wÎ‡KvYwgwZK mgxKiY‡K K¨vjKz‡jU‡i UvBc Ki‡Z n‡e| Gici qr 

(Sovle) Pvc‡j K¨vjKz‡jUi 𝑥 Gi GKwU gvb PvB‡e| †h‡Kv‡bv GKwU gvb cÖ‡ek Kwi‡q =evUb Pvc‡j 

mgxKi‡Yi mgvavb K¨vjKz‡jU‡i cÖ`wk©Z n‡e| 

D`vniY¯̂iƒc, aiv hvK, 
𝑐𝑜𝑠𝐴−𝑆𝑖𝑛𝐴

𝑐𝑜𝑠𝐴+𝑆𝑖𝑛𝐴
= 

1−√3

1+√3
 mgxKi‡Y 𝐴 Gi gvb †ei Ki‡Z n‡e| Gi Rb¨ K¨vjKz‡jU‡i 

mgxKiYwU wb‡Pi cÖ_g w¯Œ‡bi g‡Zv UvBc Kiv‡Z n‡e| Gici qr evUb Pvc‡j K¨vjKz‡jUi Gi Rb¨ GKwU 

gvb PvB‡e| Gi Rb¨ 45 cÖ‡ek Kwi‡q = evUb Pvc‡j wb‡Pi Z…Zxq w¯Œ‡bi g‡Zv djvdj cÖ`wk©Z n‡e| 

     

 

9.6 wecixZ wÎ‡KvYwgwZK dvskb 

𝑐𝑜𝑠𝑖𝑛𝑒 dvskb‡K 𝑐𝑜𝑠𝜃 = 𝑥 Øviv msÁvwqZ Kiv n‡j, 𝑐𝑜𝑠−1𝑥 =  𝜃 A_©vr 𝑐𝑜𝑠𝜃 †K wÎ‡KvYwgwZK dvskb 

ejv n‡j 𝑐𝑜𝑠−1𝑥 †K wecixZ wÎ‡KvYwgwZK dvskb ejv nq| hw`I 𝑐𝑜𝑠2𝜃 Gi cwie‡Z© (𝑐𝑜𝑠𝜃)2
 e¨envi Kiv 

hvq wKš‘ 𝑐𝑜𝑠−1𝑥 Gi cwie‡Z© (𝑐𝑜𝑠𝑥)−1
 ev 

1

𝑐𝑜𝑠𝑥
 ‡jLv hv‡e bv| 𝑠𝑖𝑛−1𝑥,  𝑐𝑜𝑠−1𝑥 I 𝑡𝑎𝑛−1𝑥 Gi cwie‡Z© 

h_vµ‡g ′𝑎𝑟𝑐 𝑠𝑖𝑛𝑥′, ′𝑎𝑟𝑐 𝑐𝑜𝑠𝑥′ , ′𝑎𝑟𝑐 𝑡𝑎𝑛𝑥′ BZ¨vw` e¨envi Kiv hvq| 

wecixZ wÎ‡KvYwgwZK dvsk‡bi ÿz`ªZg msL¨vm~PK gvb‡K (abvZ¥K ev FYvZ¥K) Gi g~L¨gvb ejv nq| myZivs 

𝑠𝑖𝑛−1 (
1

2
)  Ges tan−1 (−1) dvsk‡bi g~L¨gvb n‡jv h_vµ‡g 

𝜋

6
 Ges −

𝜋

4
. hLb ‡Kv‡bv wecixZ wÎ‡KvYwgwZK 

dvsk‡bi Rb¨ `yBwU gvb nq (GKwU ÿz`ªZg msL¨vm~PK I FYvZ¥K Ges AciwU ÿz`ªZg msL¨vm~PK I abvZ¥K), ZLb 

abvZ¥K gvb‡K H dvsk‡bi g~L¨gvb aiv nq| 

wecixZ wÎ‡KvYwgwZK dvsk‡bi g~L¨gvb †ei Kivi Rb¨ ClassWiz K¨vjKz‡jU‡i 𝑠𝑖𝑛−1,  𝑐𝑜𝑠−1
 I 𝑡𝑎𝑛−1

 

i‡q‡Q †m¸‡jv h_vµ‡g qj, qk , ql †P‡c cvIqv hvq| Avi  𝑐𝑜𝑠𝑒𝑐−1𝑥,  𝑠𝑒𝑐−1𝑥 I 

 𝑐𝑜𝑡−1𝑥 dvsk‡bi Rb¨ h_vµ‡g  𝑠𝑖𝑛−1 (
1

𝑥
) ,  𝑐𝑜𝑠−1 (

1

𝑥
) I  𝑡𝑎𝑛−1 (

1

𝑥
) e¨envi Ki‡Z n‡e| 

D`vniY¯̂iƒc aiv hvK, 𝑐𝑜𝑡𝑥 =  −1 †hLv‡b 𝜋 < 𝑥 < 2𝜋.  𝑥 Gi gvb †ei Kivi Rb¨ wecixZ wÎ‡KvYwgwZK 

dvskb e¨envi K‡iI Kiv hvq| Avevi Solve e¨envi K‡iI Kiv hvq| 

wecixZ wÎ‡KvYwgwZK dvskb e¨envi K‡i 𝑥 Gi gvb †ei Kivi Rb¨ mgxKiYwUi Abyiƒc mgxKiY wb‡Pi g‡Zv K‡i 

†ei Ki‡Z n‡e| 

𝑐𝑜𝑡𝑥 =  −1 

∴ 𝑥 = cot−1(−1),=  𝑡𝑎𝑛−1 (
1

−1
) =   𝑡𝑎𝑛−1 (−1) 

Gici CalssWiz K¨vjKz‡jU‡i ql evUb e¨envi K‡i 𝑥 Gi gvb cvIqv hvq hv wb‡P †`Lv‡bv n‡jv| 
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Dc‡ii w¯Œb Abyhvqx 𝑥 Gi gvb −45° wKš‘ cÖ`Ë e¨ewa 2𝜋. myZivs cÖvß gv‡bi mv‡_ 𝑡𝑎𝑛𝑥 Gi ch©vq 2𝜋 ev 

360° †hvM Ki‡j 𝑥 Gi gvb cvIqv hvq, 360° + (−45) = 315°. 

jÿYxq†h, 𝑠𝑖𝑛𝑥 Gi ch©vq 360°, 𝑐𝑜𝑠𝑥 Gi ch©vq 360°, 𝑡𝑎𝑛𝑥 Gi ch©vq 360°. 

Solve e¨envi K‡i 𝑥 Gi gvb Av‡iv `ªæZ †ei Kiv hvq| GRb¨ cÖ_‡g 
1

𝑡𝑎𝑛𝑥
= −1 K¨vjKz‡jU‡i UvBc Ki‡Z 

n‡e| Gici qre¨envi Ki‡j 𝑥 Gi gvb PvB‡e| 𝑥 Gi gvb wn‡m‡e cÖ`Ë e¨ewa A_©vr 𝜋 †_‡K 2𝜋 Gi 

wfZ‡i ‡h‡Kv‡bv gvb cÖ‡ek Kwi‡q = Pvc‡j mivmwi 𝑥 Gi gvb wb‡Pi w¯Œ‡bi g‡Zv cvIqv hv‡e| 

   

 

9.7 gv‡bi ZvwjKv e¨envi K‡i †jLwPÎ A¼b 

gv‡bi ZvwjKv e¨envi K‡i †h‡Kv‡bv wÎ‡KvYwgwZK dvsk‡bi †jLwPÎ Lye mn‡RB A¼b Kiv hvq| GRb¨ cÖ_‡g 

w9 e¨envi K‡i Table mode G cÖ‡ek Ki‡Z n‡e| GLv‡b PjK wn‡m‡e 𝑥 e¨envi Kiv fv‡jv| 

D`vniY¯̂iƒc, 𝑡𝑎𝑛𝑥 Gi †jLwPÎ A¼b Kivi Rb¨ Table mode -G cÖ‡ek Kivi ci 𝑓(𝑥) Gi ¯’‡j 𝑡𝑎𝑛𝑥 

UvBc Ki‡Z n‡e| Gici = evUb †P‡c 𝑠𝑡𝑎𝑟𝑡, 𝐸𝑛𝑑 I 𝑠𝑡𝑒𝑝 gvb wn‡m‡e 0, 270 I 10 cÖ‡ek Kwi‡q cybivq 

= evUb Pvc‡j wb‡Pi g‡Zv gv‡bi ZvwjKv cvIqv hv‡e| 

   

gv‡bi ZvwjKvi w`‡K jÿ¨ Ki‡j †`Lv hv‡e †h, 𝑡𝑎𝑛90° Gi gvb AmsÁvwqZ nIqvq K¨vjKz‡jU‡i Error cÖ`k©b 

Ki‡Q| Dc‡ii gv‡bi ZvwjKv n‡Z cÖvß gvb¸‡jv QK KvM‡R emv‡j 𝑡𝑎𝑛𝑥 Gi †jLwPÎ cvIqv hv‡e| 𝑥 = 90° 

†Z 𝑡𝑎𝑛𝑥 Gi ‡Kv‡bv gvb bv _vKvq †LjwPÎwU wew”Qbœ Ges 𝑥 = 90° †Z GKwU AmxgZU †iLv Av‡Q hv 𝑦 A‡ÿi 

mgvšÍivj| QR ‡Kv‡Wi gva¨‡g cÖvß †jLwPÎwU wb‡P †`Lv‡bv n‡jv| 
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9.8 ’̄vbvsK e¨e ’̄v 

wÎfzR msµvšÍ MYbvmg~n QvovI wÎ‡KvYwgwZ ‡Kv‡bv mgZ‡j we›`yi ¯’vcb msµvšÍ MYbvi †ÿ‡Î e¨envi Kiv nq| 

eûj cÖPwjZ GKwU c×wZ n‡”Q AvqZvKvi ¯’vbv¼ e¨e ’̄v| GwU Kv‡Z©mxq ¯’vbv¼ e¨e¯’v bv‡gI cwiwPZ|  

GB e¨e¯’vq GKwU we›`y 𝑥 I 𝑦 Aÿ †_‡K KZUv `~‡i Zvi cwigvc Øviv we›`ywUi ¯’vbv¼ wbw`©ó nq| ‡Kv‡bv we›`yi 

¯’vbv¼ (3, 4) Øviv †evSv hvq we›`ywU 𝑦 Aÿ †_‡K 3 GKK Wv‡b I 𝑥 Aÿ †_‡K 4 GKK Dc‡i Av‡Q| 

Av‡iKwU c×wZ n‡jv †cvjvi ¯’vbvsK e¨e¯’v| GB c×wZ‡Z GKwU we›`yi ¯’vbv¼ wbY©‡qi Rb¨ we›`ywU g~j we›`y †_‡K 

mivmwi KZ `~‡i Aew¯’Z Ges 𝑥 Aÿ †_‡K Nwoi KuvUvi wecixZ w`‡K †Kv‡Yi cwigvY KZ? Zvi gva¨‡g wbY©q Kiv 

nq| †cvjvi ¯’vbvsK e¨e¯’vq (𝑟, 𝜃) Øviv we›`y‡K Dc¯’vcb Kiv nq| ClassWiz G Lye mn‡RB GB `yB c×wZi 

g‡a¨ iƒcvšÍi m¤¢e| GRb¨ q+ (Pol) Ges qp (Rec) evUb¸‡jv e¨envi Ki‡Z nq| wb‡Pi w¯Œ‡b 

Kxfv‡e Kv‡Z©mxq ¯’vbvsK e¨e ’̄v †_‡K ‡cvjvi ¯’vbv¼ e¨e¯’vq iƒcvšÍi Kiv hvq Zv †`Lv‡bv n‡jv- 

   

q) evUb e¨envi K‡i Kgv (,) wPý †`Iqv n‡q‡Q| 

‡h‡nZz msL¨v¸‡jv A‡bK eo I w¯Œ‡b m¤ú~Y© †`Lv hvq bv †mRb¨ $ Kx e¨envi K‡i m¤ú~Y© djvdj †`L‡Z n‡e| 

G‡ÿ‡Î (3, 5) we›`ywU †cvjvi ¯’vbv¼ e¨e¯’vq (5.831, 59.036) Øviv Dc¯’vcb Kiv nq| hv Øviv †evSv hvq †h, 

we›`ywU g~jwe› ỳ †_‡K 5.831 `~i‡Z¡ Ges 𝑥 Aÿ‡iLv †_‡K Nwoi KuvUvi wecixZ w`‡K 59.036° †Kv‡Y Aew¯’Z| 

Abyiƒcfv‡e, wb‡Pi w¯Œ‡b †cvjvi ¯’vbv¼ e¨e¯’v †_‡K GKwU we›`yi AvqZvKvi e¨e¯’vq iƒcvšÍi †`Lv‡bv n‡jv- 

   

myZivs (2, 45) we›`ywU Kv‡Z©mxq ¯’vbv¼ e¨e¯’vq (1.4142,1.4142) Øviv Dc¯’vcb Kiv hvq| 

 

D`vniYgvjv 

1. 
tan𝐴

𝑆𝑒𝑐𝐴+1
−

𝑆𝑒𝑐𝐴−1

tan𝐴
 Gi gvb wbY©q Ki‡Z n‡e| 

mgvavb- GRb¨ cÖ_‡g ClassWiz K¨vjKz‡jU‡ii 𝐴 †ggwi‡Z 45 gvbwU J e¨envi K‡i msiÿY Ki‡Z n‡e| 

Gici wb‡Pi cÖ_g w¯Œ‡bi g‡Zv K‡i wÎ‡KvYwgwZK ivwkwU cÖ‡ek Kwi‡q = evUb Pvc‡j wb‡Pi wØZxq ¯¿x‡bi g‡Zv 

djvdj cvIqv hv‡e| 

   

(Key log -45JzlQz)a1akQz)$+1$p 
aa1$kQz)$p1$lQz)) 
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2. 𝑠𝑒𝑐 𝐴 + 𝑡𝑎𝑛 𝐴 =  
5

2
 n‡j, 𝑠𝑒𝑐 𝐴 − tan𝐴 Gi gvb wbY©q Ki‡Z n‡e| 

mgvavb- G Rb¨ cÖ_‡g Qr (=) e¨envi K‡i cÖ_g mgxKiYwU wb‡Pi cÖ_g w¯Œ‡bi g‡Zv K‡i cÖ‡ek Kwi‡q 

qr Pvc‡j 1g w¯Œ‡bi g‡Zv 𝐴 Gi gvb PvB‡e| 𝐴 Gi cÖvß gvb 46.39718103| Jz (A) †P‡c 

GB gvbwU 𝐴 ‡g‡gvix‡Z msiÿY K‡i Z…Zxq w¯Œ‡bi g‡Zv 
1

cos (𝐴)
− tan(𝐴) K¨jKz‡jU‡i UvBc K‡i = Pvc‡j 

djvdj 
2

5⁄  cvIqv hv‡e| 

     

(Key log- 1akQz)$+lQz)Qr5a2qr 
30==Jz1akQz)$plQz)=) 

 

3. 
1

1+sin2 𝐴
+

1

1+cosec2 𝐴
 Gi gvb wbY©q Ki‡Z n‡e| 

mgvavb-  cÖ_‡g 𝐴 †g‡gvwi‡Z J e¨envi K‡i 45 msiÿY Ki‡Z n‡e| Gici wb‡Pi 2q w¯Œ‡bi g‡Zv K‡i 

ivwkwUi UvBc Ki‡Z n‡e| GLv‡b sin2 𝐴 = (sin 𝐴)2
 Ges 𝑐𝑜𝑠𝑒𝑐2 𝐴 =  

1

(sin𝐴)2
 wjLv n‡q‡Q| Gici = 

evUb Pvc‡j djvdj cvIqv hv‡e| G‡ÿ‡Î djvdj 1. 

   

(Key log- 45Jz1a1+(jQz))d$+1a1 
+1a(jQz))d=) 

4. 
1−cot2 60°

1+cot2 60°
 Gi gvb wbY©q Ki‡Z n‡e|  

mgvavb- GRb¨ cÖ_‡g wb‡Pi cÖ_g w¯Œ‡bi g‡Zv K‡i gvbwU cÖ‡ek Kwi‡q = evUb Pvc‡j mivmwi djvdj cÖ`wk©Z 

n‡e| 

  

(Key log- a1p1al60x)d$$1+1al60 
x)d=) 

G‡ÿ‡Î 𝑐𝑜𝑡260 Gi cwie‡Z© 
1

(𝑡𝑎𝑛60°)2
 wjLv n‡q‡Q †Kbbv cot 𝑥 =  

1

tan𝑥
. 
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5. 𝑠𝑖𝑛𝜃 + 𝑐𝑜𝑠𝜃 = 1 mgxKiYwUi mgvavb wbY©q Ki‡Z n‡e hLb 0° ≤ 𝜃 ≤ 90°. 

mgvavb- GRb¨ cÖ_‡g sin 𝑥 + cos 𝑥 = 1 mgxKiYwU K¨vjKz‡jU‡i cÖ‡ek Kiv‡Z n‡e| Ô=Õ wPý Gi Rb¨ 

Qr e¨envi Ki‡Z n‡e| Gi ci qr Pvc‡j 𝑥 Gi gvb PvB‡e| cÖ`Ë e¨ewai wfZ‡ii †h ‡Kv‡bv 

gvb (GB †ÿ‡Î 60 ‡bIqv n‡q‡Q) cÖ‡ek Kwi‡q = evUb Pvc‡j 𝑥 Z_v 𝜃 Gi gvb cvIqv hv‡e 90°. 

   

(Key log- j[)+k[)Qr1qr60==) 

 

6. 𝑠𝑖𝑛2 𝜋

4
+ 𝑠𝑖𝑛2 3𝜋

4
+ 𝑠𝑖𝑛2 5𝜋

4
+ 𝑠𝑖𝑛2 7𝜋

4
 Gi gvb wbY©q Ki‡Z n‡e| 

mgvavb- cÖ_‡g K¨vjKz‡jU‡ii 𝑆𝐸𝑇𝑈𝑃 G wM‡q angle unit ‡K †iwWqv‡b wb‡Z n‡e| Gici ivwkwU‡K wb‡Pi 

w¯Œ‡bi g‡Zv K¨vjKz‡jU‡i cÖ‡ek Kwi‡q= Pvc‡j djvdj cÖ`wk©Z n‡e| 

 

(Key log- qw22jqKa4))d+j3qKa4$ 
)d+j5qKa4$)d+j7qKa$)d =) 

 

7. cos𝐴 =
4

5
, sin 𝐵 =

12

13
 Ges 𝐴 I 𝐵 DfqB m~²‡KvY n‡j 

tan𝐵−tan𝐴

1+tan𝐵.tan𝐴
 Gi gvb wbY©q Ki‡Z n‡e| 

mgvavb- cÖ_‡g Calculate mode G cos𝐴 =  
4

5
 UvBc K‡i qr (SOLVE) ‡P‡c 𝐴 Gi gvb †ei 

Ki‡Z n‡e| Gici J †P‡c cÖvß djvdj‡K 𝐴 ‡g‡gvwi‡Z msiÿY Ki‡Z n‡e| GKB fv‡e 𝐵 Gi gvb †ei Kivi 

ci 
tan𝐵−tan𝐴

1+tan𝐵.tan𝐴
 K¨vjKz‡jU‡i UvBc K‡i = evUb Pvc‡j djvdj cÖ`wk©Z nq| 

     

(Key log-kQz)Qr4a5qr35==Jz=j 
Qx)Qr12a13qr35==Jx=Cal
Qx)plQz)$1+lQx)OlQz)=) 

8. 7𝑠𝑖𝑛2𝜃 + 3𝑐𝑜𝑠2𝜃 = 4 n‡j 𝑡𝑎𝑛𝜃 Gi gvb †ei Ki‡Z n‡e|  

mgvavb- Calculate mode- G cÖ_‡g 7𝑠𝑖𝑛2𝜃 + 3𝑐𝑜𝑠2𝜃 = 4 wb‡Pi w¯Œ‡bi g‡Zv UvBc Ki‡Z n‡e| 

qr Pvcvi ci 𝑥 Gi †h‡Kv‡bv gvb cÖ‡ek Kwi‡q =evUb Pvc‡j 𝑥 Gi cÖK…Z gvb cvIqv hv‡e| J 
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evUb ‡P‡c [ †g‡gvwi‡Z GB gvb msiÿY Ki‡Z n‡e| Gici Z…Zxq w¯Œ‡bi g‡Zv tan 𝑥 UvBc K‡i = Pvc‡j 

𝑡𝑎𝑛𝜃 Gi gvb cvIqv hv‡e| 

     

(Key log- 7(j[))d+3(k[))dQr4q 

r45==J[=l[)=) 

 

9. 2 sin2 𝑥 + 3cos 𝑥 = 0, Gi mgvavb Ki‡Z n‡e ‡hLv‡b 0 < 𝑥 < 2𝜋. 

mgvavb- cÖ_‡g Calculate mode- G mgxKiYwU‡K wb‡Pi cÖ_g w¯Œ‡bi g‡Zv UvBc Ki‡Z n‡e| qr Pvcvi 

ci 𝑥 Gi gvb wn‡m‡e 0 †_‡K 2𝜋 Gi g‡a¨ †h‡Kv†bv gvb cÖ‡ek Kiv‡Z n‡e| Gici = evUb Pvc‡j Z…Zxq 

w¯Œ‡bi g‡Zv djvdj cÖ`wk©Z n‡e|  

     

(Key log- 2j[)+3k[)Qr0qr130==) 

 

10. 𝑐𝑜𝑠2𝜃 + 1 = 2 Gi mgvavb Ki‡Z n‡e| 

mgvavb- GB wÎ‡KvYwgwZK mgm¨vi Rb¨ AmsL¨ mgvavb cvIqv hv‡e| A_©vr  Gi AmsL¨ gvb cvIqv hv‡e| GB 

ai‡bi mgm¨v mgvav‡bi Rb¨ SOLVE mode e¨envi Kiv myweavRbK| SOLVE mode e¨envi Ki‡j  Gi 

GKvwaK gvb cvIqv hv‡e| cÖ_‡g mgxKiYwU‡K wb‡Pi cÖ_g w¯Œ‡bi g‡Zv K¨vjKz‡jU‡i cÖ‡ek Kwi‡q qr 

Pvc‡Z n‡e| Gici cÖ_‡g 𝑥 Gi gvb 20 cÖ‡ek Kwi‡q = Pvc‡j wØZxq w¯Œ‡bi g‡Zv djvdj cvIqv hv‡e 0 | 

Aek¨B 0° mgxKiYwUi GKwU mgvavb| Gici 𝑥 Gi AbywgZ gvb wn‡m‡e 120° cÖ‡ek Kiv‡j 120 Gi wbKUZg 

mgvavb 180 cvIqv hv‡e| Gfv‡e 300 cÖ‡ek Kiv‡j 360 I 470 Gi Rb¨ 540 Ges Gfv‡e AviI gvb cÖ‡ek 

Kiv‡Z _vK‡j Ab¨vb¨ mgvavY¸‡jvI cvIqv hv‡e|  
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Abykxjbx-9 

gvb wbY©q Ki- 

1| 
1−cos2 60°

1+cos2 60°
+ sec2 60° 

2| 
1−cot2 60°

1+cot2 60°
 

3| 𝑡𝑎𝑛45° . sin2 60°  . 𝑡𝑎𝑛30° . 𝑡𝑎𝑛60° 

4| mgvavb Ki- 
𝑐𝑜𝑠𝐴−𝑠𝑖𝑛𝐴

𝑐𝑜𝑠𝐴+𝑠𝑖𝑛𝐴
=

√3−1

√3+1
 

5| gvb wbY©q Ki- 3 cot2 60° +
1

4
𝑐𝑜𝑠𝑒𝑐230° + 5 sin2 45° − 4 cos2 60° 

6| gvb wbY©q Ki- (a) 𝑠𝑖𝑛30°   (b) cos 2 𝑟𝑎𝑑𝑖𝑎𝑛𝑠 

7| 𝑐𝑜𝑠𝜃 =
1

2
 n‡j 𝑐𝑜𝑡𝜃 Gi gvb ‡Kv‡bvwU? 

8| 34.458° †K wWwMÖ, wgwbU I †m‡K‡Û iƒcvšÍi Ki| 

9| 𝑠𝑖𝑛15° Gi mwVK gvb KZ? 

10| 31° †K †iwWqv‡b cÖKvk Ki‡j Kx n‡e? 

11| (6, 5) we›`ywUi †cvjvi AvK…wZ Kxiƒc n‡e? 

12| (4,240°) we›`ywU‡K Kv‡Z©mxq ¯’vbv‡¼ iƒcvšÍi Ki‡Z n‡e? GwU ‡Kv‡bv PZzf©v‡M Aew¯’Z? 

13| ABC wÎfy‡Ri 𝐴𝐶 = 17.2 𝑐𝑚, 𝐵 = 35° Ges 𝐴 = 82°. 𝐵𝐶 Gi ˆ`N ©̈ †ei Ki| 

14| mgvavb Ki- 4 cos 𝑥 + 6 = 7, 0° < 𝑥 < 360°. 

15| mgvavb Ki- 5 sin 𝑥 − 2 = 1. 

16| 18 wgUvi j¤̂v GKwU gB GKwU †`Iqv‡ji Qv` eivei †Vm w`‡q f‚wgi m‡½ 45° †KvY Drcbœ K‡i| 

†`IqvjwUi D”PZv wbY©q Ki| 

17| GKwU wgbv‡ii cv`‡`k †_‡K wKQz `~‡i GKwU ¯’v‡b wgbviwUi kx‡l©i DbœwZ †KvY 30° Ges wgbviwUi D”PZv 

26 wgUvi n‡j, wgbvi †_‡K H ¯’vbwUi `~iZ¡ wbY©q Ki| 

18| 64 wgUvi j¤^v GKwU LyuwU †f‡½ wM‡q m¤ú~Y© wew”Qbœ bv n‡q f‚wgi mv‡_ 60° †KvY Drcbœ K‡i| LyuwUwUi fvOv 

As‡ki ˆ`N ©̈ wbY©q Ki| 

19| 0 †_‡K 180 wWwMÖi g‡a¨ 𝑐𝑜𝑠𝑖𝑛𝑒 dvsk‡bi gv‡bi ZvwjKv ˆZwi Ki‡Z n‡e| gv‡bi ZvwjKv e¨envi K‡i 

cos𝑥 Ges cos (180° − 𝑥) Kxfv‡e m¤úwK©Z Zv e¨L¨v Ki| 

20| wkÿv_©©xiv Zv‡`i †_‡K 50𝑚 `~i‡Z¡i GKwU Mv‡Qi D”PZv gvc‡Z Pvq| Zviv †`L‡jv, MvQwUi DbœwZ †KvY 

17°| MvQwUi AvbygvwbK D”PZv KZ? 
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`kg Aa¨vq 

 

 

g¨vwUª· 

(Matrices) 

 
K‡qKwU msL¨v, cÖZxK ev ivwk‡K mvwi I Kjv‡gi gva¨‡g AvqZvKvifv‡e web¨¯Í Ki‡j Zv‡K g¨vwUª· e‡j| †h ‡Kv‡bv 

mgxKiY †RvU ev we›`yi †mU‡K Dc¯’vcb Ki‡Z Ges `ÿZvi mv‡_ Z_¨mg~‡ni we‡kølY Ki‡Z g¨vwUª· LyeB Kvh©Kix| 

GB Aa¨v‡q ClassWiz K¨vjKz‡jUi e¨envi K‡i wb‡¤œv³ welq¸‡jv m¤c‡K© Av‡jvPbv Kiv n‡e- 

 g¨vwUª· wba©viY 

 g¨vwUª‡·i wewfbœ iKg 𝑂𝑝𝑒𝑟𝑎𝑡𝑖𝑜𝑛  

 wecixZ g¨vwUª· wbY©q I  

 g¨vwUª· I mgxKi‡Yi m¤úK© BZ¨vw`  

†mRb¨ w4 †P‡c Matrix mode wbe©vPb Ki‡Z nq| 

 

10.1 g¨vwUª· wba©viY 

ClassWiz K¨vjKz‡jU‡ii gva¨‡g Lye mn‡RB g¨vwUª‡·i †hvM, we‡qvM, ¸Y,fvM BZ¨w` Kiv hvq| GB K¨vjKz‡jU‡i 

m‡e©v”P PviwU (𝐴, 𝐵, 𝐶 I 𝐷) g¨vwUª· wba©viY Kiv hvq I G‡`i wb‡q KvR Kiv hvq| Avevi cÖwZwU g¨vwUª‡·i Rb¨ 

m‡e©v”P PviwU mvwi I PviwU Kjvg wba©viY Kiv hvq| Matrix mode G †XvKvi mv‡_ mv‡_ wb‡Pi w¯Œ‡bi g‡Zv w¯Œb 

cÖ`wk©Z n‡e Ges †mLvb †_‡K GKwU g¨vwUª· wba©viY Ki‡Z n‡e- 

   

𝐴, 𝐵, 𝐶 I D g¨vwUª· wba©vi‡Yi Rb¨ h_vµ‡g 1,2,3 I 4 Pvc‡Z nq|  1 †P‡c Mat A wba©vi‡Yi ci g¨vwUª·wUi 

gvÎv wba©viY Ki‡Z n‡e| cÖ_‡g mvwii msL¨v Ges Gici Kjv‡gi msL¨v wbe©vPb Ki‡Z n‡e| †Kbbv 3 × 4 gvÎvi 

g¨vwUª· ej‡Z Ggb g¨vwUª· †evSvq hvi mvwii msL¨v 3 I Kjv‡gi msL¨v 4| D`vniY¯^iƒc GKwU g¨vwUª·  

𝐴 =
















43
2

5
1

5
2

1
30

 

g¨vwUª·wUi mvwii msL¨v 2, Ges Kjv‡gi msL¨v 4, A_©vr Gi gvÎv 2 × 4. 

GB g¨vwUª·wU K¨vjKz‡jU‡i cÖ‡ek Kiv‡bvi Rb¨ cÖ_‡g mat A wba©viY Kivi ci gvÎv Gi Rb¨ cÖ_‡g 2 Ges Gici 

4 wba©viY Ki‡Z n‡e| 
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g¨vwUª·wUi Dcv`vb¸‡jv cÖ‡ek Kiv‡bvi Rb¨ cÖwZwU Dcv`vb cÖ‡ek Kiv‡bvi ci = evUb Pvc‡Z n‡e| fzj 

ms‡kva‡bi Rb¨ Kvm©i evUb †P‡c wbw`©ó Ae¯’v‡b †h‡q cwieZ©b Kiv hvq| fMœvsk cÖ‡ek Kiv‡bvi Rb¨ a Kx 

e¨envi Ki‡Z nq| g¨vwUª‡·i Dcv`vb¸‡jv cÖ‡ek Kiv‡bvi ci wb‡Pi g‡Zv w¯Œb cÖ`wk©Z n‡e|  

 

g¨vwUª‡·i Dcv`vb¸‡jv cÖ‡ek Kiv‡bv †kl n‡j C evUb Pvc‡Z nq| 

Ab¨vb¨ g¨vwU· wba©viY I ‡Kv‡bv g¨vwUª‡·i m¤úv`bv (Edit), Matrix mode G T menu †_‡K Kiv hvq|  

 

‡Kv‡bv g¨vwUª‡·i gvÎv cybt wba©viY Ki‡Z n‡j cybivq g¨vwUª·wU wba©viY (Define) Ki‡Z nq| Matrix mode 

‡_‡K m‡i ‡M‡j c~e© wba©vwiZ g¨vwUª‡·i Dcv`vbmg~n K¨vjKz‡jU‡ii ¯§„wZ †_‡K gy‡Q hv‡e| 

g¨vwUª· wba©viY Kivi ci T menu e¨envi K‡i g¨vwUª‡·i wewfbœ wnmve †hgb †hvM, we‡qvM, ¸Y, wbY©vqK 

(Determinant), Transposition, Identity BZ¨vw` mn‡RB †ei Kiv hvq| E I R Kx e¨envi K‡i        

menu Gi me¸‡jv option ‡`Lv hvq|  

   

g¨vwUª‡·i 𝑂𝑝𝑒𝑟𝑎𝑡𝑖𝑜𝑛 m¤ú‡K© aviYv jvf Kivi Rb¨ wb‡Pi PviwU g¨vwUª· cÖ_‡g K¨vjKz‡jU‡i cÖ‡ek Kiv‡Z n‡e| 

𝐴 =  [
3 0 1
2 4 2
9 0 5

] , 𝐵 = [
8
5
0
  
3
4
1
], 𝐶 =  [

3 1 1
2 4 6
0 5 9

], 𝐷 = [
5 0 2
2 3 0

   
1
6
] 

T Menu ‡_‡K 𝐴, 𝐵, 𝐶 A_ev 𝐷 g¨vwUª· wba©viY Kivi ci Dcv`vb¸‡jv cÖ‡ek Kwi‡q = evUb Pvc‡Z n‡e| 

wb‡P 𝐴 g¨vwUª‡·i Dcv`vb¸‡jv cÖ‡ek Kiv‡bvi Av‡M I c‡ii w¯Œb `ywU †`Lv‡bv n‡jv-

   

T menu Gi wØZxq w¯Œ‡b Mat Ans bv‡g GKwU option Av‡Q hv K¨vjKz‡jU‡i Kiv me©‡kl Matrix Gi 

wn‡m‡ei djvdj msiÿY K‡i iv‡L| Mat Ans wbe©vPb K‡i GB me©‡kl djvdj wb‡q KvR Kiv hvq| 
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GKwU g¨vwUª·‡K ‡Kv‡bv msL¨v Øviv ¸Y Ki‡Z n‡j H g¨vwUª‡Ki mKj Dcv`vb‡K H msL¨v Øviv ¸Y Ki‡Z n‡e| 

K¨vjKz‡jU‡i GB ¸Y Kivi Rb¨ msL¨vwU cÖ‡ek Kiv‡bvi ci ¸Y wPý †`Iqvi cÖ‡qvRb c‡i bv| wb‡P  𝐵 g¨vwUª·‡K 

5 Øviv ¸Y Kiv n‡jv| GRb¨ cÖ_‡g 5 cÖ‡ek Kwi‡q T  evUb †P‡c Mat B wbe©vPb Kivi Rb¨ 4 Pvc‡Z 

n‡e| Gici = evUb Pvc‡j djvdj cvIqv hv‡e| 

   
 

`yBwU mgvb gvÎvi g¨vwUª· †hgb, 𝐴 I 𝐶 ‡K †hvM I we‡qvM Kiv hvq| g¨vwUª·Ø‡qi Abyiƒc Ae¯’v‡bi Dcv`vb¸‡jv 

†hvM wKsev we‡qvM K‡i bZzb GKwU g¨vwUª· cvIqv hv‡e| †hgb, wb‡P jÿ¨Yxq, 3 + 3 = 6, 0 + 1 = 1| wb‡P 

𝐴I 𝐶 `ywU g¨vwUª· †hvM K‡i †`Lv‡bv n‡jv-  

   

‡hmKj g¨vwUª‡·i WvB‡gbkb (gvÎv) mgvb bq Zv‡`i g‡a¨ †hvM we‡qvM m¤¢e bq Ges GwU Ki‡Z ‡M‡j K¨vjKz‡jUi 

Dimension Error cÖ`k©b Ki‡e| †hgb, 𝐴 I 𝐵 g¨vwUª· †hvM Ki‡j GiKg NUbv NU‡e| 

 

Abyiƒcfv‡e, `yBwU g¨vwUª‡·i ¸Y ZLbB m¤¢e hLb cÖ_gwUi Kjv‡gi msL¨v I wØZxqwUi mvwii msL¨v mgvb n‡e| 𝐴 

g¨vwUª‡·i cÖ_g mvwii cÖ‡Z¨KwU Dcv`vb‡K 𝐶 g¨vwUª‡·i cÖ_g Kjv‡gi Abyiƒc cÖ‡Z¨KwU Dcv`vb w`‡q ¸Y K‡i Zv‡`i 

exRMwYZxq mgwó n‡e 𝐴𝐶 g¨vwUª‡·i cÖ_g mvwii cÖ_g Dcv`vb A_©vr 𝐴𝐶11|  

A_©vr 3 × 3 + 0 × 2 + 1 × 0 = 9  

   

GKBfv‡e, 𝐴𝐶12 cvIqvi Rb¨ 𝐴 Gi cÖ_g mvwii mv‡_ 𝐶 g¨vwUª‡·i wØZxq Kjvg ¸Y K‡i †hvM Ki‡Z n‡e Ges 

Gfv‡e AMÖmi n‡j evwK Dcv`vb¸‡jv cvIqv hv‡e| O wPý e¨envi K‡i g¨vwUª· ¸Yb †jLv hvq, hw`I Zv 

cÖ‡qvRbxq bv| wb‡Pi djvdj †_‡K †`Lv hvq g¨vwUª· ¸Yb wewbgq m~Î †g‡b P‡jbv| A_©vr 𝐴𝐶 ≠  𝐶𝐴 
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GKwU eM© g¨vwUª·‡K Zvi wb‡Ri mv‡_B ¸Y Kiv hvq (‡h‡nZz Gi mgvb msL¨K mvwi I Kjvg Av‡Q)| d Ges 

D e¨envi K‡i eM© g¨vwUª‡·i h_vµ‡g eM© Ges Nb †ei Kiv hvq| wb‡P 𝐴 × 𝐴 = 𝐴2
I 𝐴 × 𝐴 × 𝐴 = 𝐴3

 

†ei K‡i †`Lv‡bv n‡jv-   

   

jÿYxq †h ̂  evUb e¨envi Kiv hv‡e bv| eM© g¨vwUª‡·i Av‡iv D”P Nv‡Zi djvdj †ei Ki‡Z wØNvZ Ges wÎNv‡Zi 

mgš̂‡q Ki‡Z n‡e| D`vniY¯^iƒc, 𝐴5
 †ei K‡i †`Lv‡bv n‡jv- 

   

 

10.2 wecixZ g¨vwUª· 

g¨vwUª‡·i fvM, msL¨vi fv‡Mi g‡Zv mivmwi wbY©q Kiv hvq bv| Gi cwie‡Z©, wecixZ g¨vwUª· e¨envi Kiv n‡q _v‡K| 

ïaygvÎ eM© g¨vwUª‡·i Rb¨ wecixZ g¨vwUª· †ei Kiv m¤¢e| msL¨vi fv‡Mi g‡Zv G‡K wPšÍv Kiv hvq|                   

†hgb- 7 ÷ 8 = 7 × 8−1. 8 Gi wecixZ msL¨v‡K 8−1
 Øviv Dc¯’vcb Kiv n‡q‡Q| 8−1

 †K 8 Øviv ¸Y Ki‡j 

1 cvIqv hvq, hv GB ¸Y‡Yi identity (A‡f`)- 

8 × 8−1 = 1 

GKBfv‡e, 𝐴 g¨vwUª‡·i wecixZ g¨vwUª· 𝐴−1
 Gi Abyiƒc ˆewkó¨ i‡q‡Q| 𝐴 Ges 𝐴−1

 Gi ¸Y‡b †h identity 

g¨vwUª· cvIqv hvq hvi g~L¨ K‡Y©i Dcv`vb¸‡jv 1 Ges evwK Dcv`vb¸‡jv 0. 

𝐴𝐴−1 =  [
1 0 0
0 1 0
0 0 1

] = 𝐼 

u Kx e¨envi K‡i wecixZ g¨vwUª· cvIqv hvq hv wb‡P †`Lv‡bv n‡q‡Q- 

   

𝐴−1
 Gi †h Dcv`v‡b Kvm©i Avbv n‡e, K¨vjKz‡jUi †mwU‡K fMœvsk AvKv‡i cÖ`k©b Ki‡e-  

𝐴−1 =

[
 
 
 
 
 

5

6
0 −

1

6
1

3

1

4
−

1

6

−
3

2
0    

1

2]
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𝐴𝐴−1 = 𝐴−1𝐴 = I, ‡hLv‡b I n‡jv identity g¨vwUª·| Identity g¨vwU· †`Lv‡bvi Rb¨ K¨vjKz‡jU‡ii cÖ‡qvM 

wb‡P †`Iqv n‡jv- 

     

myZivs, 𝐴 ÷ 𝐶 †ei Kivi Rb¨ K¨vjKz‡jU‡i 𝐴𝐶−1
 ‡ei Ki‡Z n‡e| wb‡P †`Lv‡bv n‡jv- 

   

7 ÷ 8 †K 8 w`‡q ¸Y Ki‡j †hgb cybivq 8 cvIqv hvq †Zgwb 𝐴𝐶−1
 †K 𝐶 w`‡q ¸Y Ki‡j 𝐴 cvIqv hv‡e| 

Dc‡i cÖvß djvdj wb‡Pi w¯Œ‡bi g‡Zv 𝐶 w`‡q ¸Y Ki‡j mv‡_ mv‡_ 𝐴 cvIqv hv‡e| jÿYxq †h K¨vjKz‡jUi 

G‡ÿ‡Î Mat Ans e¨envi Ki‡e| 

   

K¨vjKz‡jU‡i bZzbfv‡e cy‡ivUv wj‡LI †`Lv hvq 𝐴𝐶−1𝐶 = 𝐴𝐼 = 𝐴. 

   

‡h‡nZz g¨vwUª· ̧ Yb wewbgq m~Î †g‡b P‡jbv, ZvB wbw`©ó µ‡gB G‡`i ̧ Y Ki‡Z n‡e| G‡ÿ‡Î 𝐶𝐴𝐶−1
 Gi djvdj 

KL‡bv 𝐴 Avm‡ebv| 

eM© g¨vwUª‡·i msL¨v ivwk‡K wbY©vqK e‡j| ‡Kv‡bv eM© g¨vwUª‡·i wecixZ g¨vwUª· †ei Ki‡Z n‡j c~‡e© cixÿv Ki‡Z 

nq †h Gi wbY©vq‡Ki gvb k~b¨ wKbv| hw` wbY©vq‡Ki gvb k~b¨ nq, Zvn‡j eM© g¨vwUª·wUi wecixZ g¨vwUª· _vK‡e bv| 

cÿvšÍ‡I, k~b¨ Qvov Ab¨ †h†Kv†bv gvb _vK‡j wecixZ g¨vwUª· _vK‡e| T menu Gi wØZxq w¯Œb †_‡K mivmwi 

‡Kv‡bv g¨vwUª‡·i wbY©vqK †ei Kiv hvq| 2 †P‡c Determinant wbe©vPb K‡i Avevi T †_‡K  Mat A 

wbe©vPb Ki‡Z n‡e| Gici = Pvc‡j g¨vwUª‡·i wbY©vq‡Ki gvb cvIqv hv‡e|  

     

‡Kv‡bv g¨vwUª‡·i mvwi¸‡jv‡K Kjv‡g Ges Kjvg¸‡jv‡K mvwi‡Z iƒcvšÍi Ki‡j Zv‡K UªvÝ‡cvR g¨vwUª· e‡j| 𝐶 

g¨vwUª‡·i UªvÝ‡cvR‡K 𝐶′ Øviv cÖKvk Kiv nq| T menu Gi wØZxq †cR †_‡K mivmwi GwU cvIqv hvq hv 

Dc‡ii wØZxq I Z…Zxq wP‡Î †`Lv‡bv n‡jv|  
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10.3 g¨vwUª· Ges mgxKiY 

g¨vwU‡·i GKwU ¸iæZ¡c~Y© e¨envi n‡jv mij mn mgxKi‡Yi Dc¯’vcb I Zvi mgvavb| mgxKi‡Yi mgvavb Aby‡”Q‡` 

Av‡jvPbv Kiv n‡q‡Q †h, K¨vjKz‡jUi mijmn mgxKiY mgvavb Ki‡Z mn‡Mi g¨vwUª· e¨envi K‡i| GKB KvR 

g¨vwUª· e¨envi K‡iI Kiv hvq| 

aiv hvK, GKwU mij mnmgxKiY, 

3𝑥 −  𝑦 = 20 

2𝑥 + 5𝑦 = 2 

GB mgxKiY †RvU‡K g¨vwUª· AvKv‡i Dc¯’vcb Ki‡j n‡e 𝐴𝑋 = 𝐵 †hLv‡b  

𝐴 = [
3 −1
2 5

], 𝑋 = [
𝑥
𝑦], 𝐵 = [

20
2

] 

Gici g¨vwUª· mgxKi‡Yi Dfq cÿ‡K 𝐴−1
 Øviv ¸Y Ki‡j Gi mgvavb cvIqv hv‡e; 

𝐴−1𝐴𝑋 = 𝐴−1𝐵 

⇒ 𝑋 = 𝐴−1𝐵 

𝐴 I 𝐵 g¨vwUª· K¨vjKz‡jU‡i cÖ‡ek Kiv‡bvi ci, 𝐴−1𝐵 †K wb‡Pi w¯Œ‡bi g‡Zv cÖ‡ek Ki‡j djvdj cÖ`wk©Z n‡e- 

   

Dc‡ii 2 × 1 g¨vwUª· †_‡K 𝑥 = 6 I 𝑦 =  −2 cvIqv hvq| 

D‡jøL¨ †h, mn‡Mi g¨vwUª‡·i wbY©vq‡Ki gvb hw` k~b¨ nq Zvn‡j mij mnmgxKi‡Yi Abb¨ mgvavb _vK‡e bv| wb‡P 

GKwU D`vniY †`Iqv n‡jv- 

   

   

wZb I Pvi PjKhy³ mijmn mgxKi‡Yi mgvav‡bi Rb¨I GKB c×wZ Aej¤^b Ki‡Z n‡e| 
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D`vniYgvjv 

1. 𝐴 = [
1 2
3 −4

] I 𝐵 =  [
2 −3
1 −5

] n‡j 𝐴 + 𝐵 = ? 

mgvavb- cÖ_‡g w4 †P‡c Matrix mode G Avm‡Z n‡e| Gici Mat A I Mat B ‡Z h_vµ‡g 𝐴 I 

𝐵 g¨vwUª· cÖ‡ek Kiv‡Z n‡e| Gici Tmenu n‡Z Mat A I Mat B wb‡q wb‡Pi g‡Zv K‡i †hvM Ki‡Z 

n‡e|  

   

(Key log-w41221=2=3=p4==CT122 
22=p3=1=p5=CT3+T4=) 

2. 𝐴 =



















14131211

10198

7615

4321

 n‡j 𝐴−1
 = ? 

mgvavb- 1 bs D`vni‡Yi g‡Zv K‡i 𝐴 g¨vwUª· K¨vjKz‡jU‡i cÖ‡ek Kiv‡Z n‡e| Z‡e mvwi I Kjvg msL¨v 4 wbe©vPb 

Ki‡Z n‡e| Gici Tmenu Gi wØZxq w¯Œb †_‡K 2 wbe©vPb Ki‡Z n‡e| AZtci Avevi T ‡P‡c Mat 

A wbe©vPb Ki‡Z n‡e| Gici =evUb Pvc‡j wb‡Pi w¯Œ‡bi g‡Zv wbY©vq‡Ki gvb cvIqv hv‡e|  

     

‡h‡nZz wbY©vq‡Ki gvb k~b¨ bq ZvB g¨vwUª·wUi wecixZ g¨vwUª· _vK‡e| AZtci T menu ‡_‡K Mat A wb‡q 

u Pvc‡Z n‡e| Gici = evUb Pvc‡j 𝐴 g¨vwUª‡·i wecixZ g¨vwUª· 𝐴−1
 cvIqv hv‡e| 

 

Kvm©iwU‡K DVv-bvgv Kiv‡j mswkøó gvbwU fMœvsk AvKv‡i cÖ`wk©Z n‡e| 

(Key log- w41441=2=3=4=5=1=6=7= 
8=9=1=10=11=12=13=14=CT
R2T3)=T3u=) 

D‡jøL¨, G‡ÿ‡Î g¨vwUª·wUi wbY©vq‡Ki gvb ‡ei Kivi ‡Kv‡bv cÖ‡qvRb †bB| g¨vwUª·wUi wecixZ g¨vwUª· †h cvIqv 

hv‡e Zv †`Lv‡bvi Rb¨B wbY©vq‡Ki gvb †ei Kiv n‡q‡Q| 
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3. 3𝑥 + 4𝑦 − 𝑧 = 15 

𝑥 − 𝑦 + 𝑧 = 0  

4𝑥 + 𝑦 − 2𝑧 = 17  

mij mnmgxKiY †Rv‡Ui mgvavb †ei Ki‡Z n‡e| 

mgvavb- D³ mij mnmgxKiY †RvU‡K g¨vwUª· AvKv‡i cÖKvk Ki‡j n‡e, 𝐴𝑋 = 𝐵 †hLv‡b, 

𝐴 = [
3 4 −1
1 −1 1
4 1 −2

], 𝑋 =  [
𝑥
𝑦
𝑧
],   𝐵 = [

10
0
17

] 

g¨vwUª· mgxKiYwU mgvav‡bi Rb¨ 𝐴−1
 I 𝐵 †K ¸Y Ki‡Z n‡e| GRb¨ cÖ_‡g 𝑀𝑎𝑡 𝐴 †Z g¨vwUª· 𝐴 I 𝑀𝑎𝑡 𝐵 

†Z g¨vwUª· 𝐵 cÖ‡ek Kiv‡Z n‡e| Gici T menu n‡Z Mat A I Mat B wbe©vPb K‡i Z…Zxq w¯Œ‡bi g‡Zv 

UvBc K‡i = Pvc‡j djvdj cvIqv hv‡e| 

    

 

(Key log- w41333=4=p1=1=p1=1=4= 
1=p2=CT123110=0=17=CT3u
4=) 
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Abykxjbx-10 

1. wb‡Pi g¨vwUª·¸‡jv jÿ¨ Ki- 

𝐴 = [ 
1 2
3 −4

]   𝐵 =  [
3 −1 9
2 4 5

] 

𝐶 = [ 
2 −3
1 −5

]   𝐷 =  [
3
4
2
] 

K¨vjKz‡jU‡ii mvnv‡h¨ †ei Ki (‡ei Kiv bv †M‡j, †Kb m¤¢e bq e¨vL¨v Ki) 

(i) 5𝐴  (ii) 𝐴 + 𝐶 (iii) 𝐴𝐵 (iv) 𝐶𝐷 (v) 𝐵𝐷 

(vi) 𝐴2  (vii) 𝐴−1 (viii) 𝐶6 

2. (i) K¨vjKz‡jUi e¨envi K‡i 𝐴 =  (
2 5

1
1

2

) g¨vwUª·wUi wbY©vq‡Ki gvb †ei Ki| 

(ii) Edit matrix e¨envi K‡i 𝐴 g¨vwUª·wUi fMœvsk Dcv`vb‡K 3 Øviv cÖwZ¯’vcb K‡i bZzb g¨vwUª‡·i wbY©vq‡Ki 

gvb †ei Ki| 

3. hw` 𝐴𝑋 = 𝐵 nq Zvn‡j 𝑋 = 𝐴−1𝐵. K¨vjKz‡jU‡i g¨vwUª· e¨envi K‡i wb‡Pi mij mn mgxKiY¸‡jv 

mgvavb Ki- 

(i) 3𝑥 − 2𝑦 = 2 

     𝑥 + 5𝑦 = 29 

(ii) 1.2𝑥 − 4𝑦 = 0.62 

      1.6𝑥 − 2.8𝑦 = 1.46 

(iii) 𝑥 + 4𝑦 − 𝑧 =  −2    

       3𝑥 − 𝑦 + 3𝑧 = 19  

      −2𝑥 + 𝑦 + 𝑧 = −7  

(iv) 3𝑥 − 𝑧 + 4𝑦 = 15 

       𝑧 − 𝑦 + 𝑥 = 0  

      𝑦 + 4𝑥 − 2𝑧 = 17  

4. nv‡mg Avjx jÿ¨ Ki‡jv 4 Kvc Kwd I 3 Kvc Pv Gi Rb¨ †gvU 26 UvKv LiP nq Ges 2 Kvc Kwd I 5 Kvc 

Pv Gi Rb¨ 27 UvKv LiP nq| K¨vjKz‡jU‡i Matrix e¨envi K‡i cÖwZ Kvc Kwd I Pv Gi `vg KZ n‡e Zv †ei 

Ki| 
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GKv`k Aa¨vq 

 

 

†f±i 

(Vector) 

 
†¯‹jvi Ggb GKwU ivwk hvi ïay gvb Av‡Q †hgb fi, ZvcgvÎv BZ¨vw`| Aciw`‡K †f±i n‡jv MvwYwZK ivwk hvi 

gvb I w`K DfqB Av‡Q| wbw`©ó ˆ`‡N©¨i GKwU †iLv hv ‡Kv‡bv wbw`©ó w`KgyLx †hgb GKwU Zxi wPý n‡jv †f±‡ii 

me †_‡K mij D`vniY| MwYZ, weÁvb I cÖ‡KŠkj we`¨vq †f±i e¨vcKfv‡e e¨eüZ nq| GB Aa¨v‡q ClassWiz 

K¨vjKz‡jUi e¨envi K‡i wb‡¤œv³ welq¸‡jv m¤c‡K© Av‡jvPbv Kiv n‡e-   

 ‡f±‡ii Dc ’̄vcb  

 ‡f±‡ii gvb I w`K wbY©q 

 ‡f±i exRMwYZ  

 ‡f±i WU ¸Yd‡ji gvb wbY©q I  

 ‡f±i µm¸Yd‡ji gvb wbY©q 

w5 †P‡c †f±i mode wbe©vPb K‡i †f±‡ii mKj wn‡me Kiv nq| 

 

11.1 ‡f±‡ii Dc ’̄vcb 

†f±i‡K wewfbœfv‡e Dc¯’vcb Kiv hvq| GKwU †f±i 𝐴 ‡K mvaviYZ  𝑥𝑖̂ + 𝑦𝑗̂ + 𝑧�̂� AvKv‡i Dc¯’vcb Kiv nq| 

D³ †f±iwU‡K Avevi 3 × 1 g¨vwUª· AvKv‡i wb‡¤œvv³fv‡e Dc¯’vcb Kiv hvq| 

𝐴  =  [
𝑥
𝑦
𝑧
] 

CASIO ClassWiz K¨vjKz‡jU‡i †f±i‡K GKwU GKK Kjvg wewkó g¨vwUª· AvKv‡i we‡ePbv Kiv n‡q‡Q| GB 

g¨vwUª·wU‡K ejv nq Ômvwi †f±iÕ K¨vjKz‡jU‡i †f±i‡K msL¨vMZ Dcv`vb¸‡jv Øviv Dc¯’vcb Kiv n‡q‡Q| GKwU 

†f±i wba©viY Kivi Rb¨ w5 ‡P‡c †f±i mode wbe©vPb Kivi ci Vct A wba©viY Ki‡Z 1 Pvc‡Z n‡e 

| Zvici †f±iwUi gvÎv wbw`©ó Ki‡Z n‡e| 3 gvÎv wewkó †f±i wba©viY Kivi Rb¨ 3 Pvc‡Z n‡e| 

     

 𝐴 = 3𝑖̂ + 2𝑗̂ − 6�̂� ‡f±iwU K¨vjKz‡jU‡i cÖ‡ek Kiv‡bvi Rb¨ †f±iwUi Dcv`vb¸‡jv hv G‡ÿ‡Î 3, 2 I −6 

cÖ‡ek Kiv‡Z n‡e| cÖ‡Z¨KwU Dcv`vb cÖ‡ek Kiv‡bvi ci = evUb Pvc‡Z n‡e| w¯Œ‡b †f±i 𝑨 ‡K            

𝑉𝑐𝑡𝐴 =  [
3
2

−6
] AvKv‡i †`Lv‡e| 
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K¨vjKz‡jU‡i m‡e©v”P PviwU †f±i cÖ‡ek Kiv‡bv hv‡e| Ab¨vb¨ †f±i wba©viY Kivi Rb¨ T Pvcvi ci1 

Pvc‡Z n‡e| wb‡Pi w¯Œ‡b 𝑩 = [
3

−1
−4

] I 𝑪 = [
−2
4

−3
] cÖ‡ek Kwi‡q †`Lv‡bv n‡jv| 

     

A_©vr 𝑩 = 3𝑖̂ − 𝑗̂ − 4�̂� I 𝑪 = −2𝑖̂ + 4𝑗̂ − 3�̂� 

cÖ‡Z¨K evi bZzb †f±i cÖ‡ek Kiv‡bvi Rb¨ T1 †P‡c Define Vector w¯Œ‡b Avm‡Z n‡e| 

 

11.2 †f±‡ii gvb I w`K 

†Kv†bv †f±‡ii gvb wbY©‡qi Rb¨ †f±iwUi Dcv`vb¸‡jvi e‡M©i †hvMdj‡K eM©g~j Ki‡Z nq| Avi †f±‡ii gvb‡K 

cÖKvk Kivi Rb¨ gWzjvm wPý e¨envi Kiv nq| †hgb 𝑨 †f±‡ii gvb |𝑨| Øviv wb‡`©k Kiv nq| A_©vr              

|𝑨| = √𝑥2 + 𝑦2 + 𝑧2      = √32 + 22 + (−6)2 = 7  

ClassWiz K¨vjKz‡jU‡i †f±‡ii gvb †ei Kivi Rb¨ q( ‡P‡c e wb‡`©kbv e¨envi Kiv nq| hv mivmwi 

†f±‡ii gvb cÖ`k©b Ki‡e| 𝑨 ‡f±iwUi gvb †ei Ki‡Z n‡j q( †P‡c e wbe©vPb K‡i T menu ‡_‡K 

3 †P‡c vct A wbe©vPb Ki‡Z n‡e| Gici ) †P‡c = Pvc‡jB 𝑨 †f±‡ii gvb cvIqv hv‡e hv wb‡Pi w¯Œ‡b 

†`Lv‡bv n‡jv-  

     

Dc‡ii me©‡kl w¯Œb †_‡K †`Lv hv‡”Q 𝑨 †f±‡ii gvb n‡jv 7 

SET UP ‡gby e¨envi K‡i Multiline font e¨envi K‡i A‡bK¸‡jv djvdj GKmv‡_ †`Lv hvq|  

 

‡Kv†bv †f±‡ii w`K ej‡Z mvaviYZ H †f±iwU 𝑥 A‡ÿi mv‡_ Nwoi KuvUvi wecixZ w`‡K †h ‡Kv‡bv Drcbœ K‡i 

Zvi gvb‡K eySvq| 𝑥 Aÿ‡K GKwU GKK †f±i 𝑖̂ Øviv wb‡`©k Kiv nq| myZivs 𝑥 A‡ÿi mvwi †f±i n‡e [
1
0
0
]| 

myZivs ‡Kv‡bv †f±‡ii w`K wbY©‡qi Rb¨ 𝑥 A‡ÿi mv‡_ H †f±‡ii †KvY wbY©q KivB h‡_ó| Avi †mRb¨ T 
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menu †_‡K Angle wb‡`©kbv e¨envi Ki‡Z nq| D`vniY¯^iƒc 𝑨 †f±‡ii w`K wbY©‡qi Rb¨ cÖ_‡g 𝑥 A‡ÿi mvwi 

†f±i           Vct D AvKv‡i cÖ‡ek Kiv‡Z n‡e| †mRb¨ T menu e¨envi Ki‡Z nq| 

   

Gici T menu ‡P‡c RevUb Pvc‡Z n‡e| Gici 3†P‡c Angle wbe©vPb Ki‡Z n‡e| Gici T 

menu ‡_‡K Vct A wbe©vPb K‡i q) †P‡c Kgv (,) †`qvi ci cybivq T menu ‡_‡K 𝑥 A‡ÿi 

mvwi †f±i A_©vr vct D wbe©vPb Ki‡Z n‡e| AZtci ) ‡P‡c eÜwb wPý w`‡q = Pvc‡j 𝑨 †f±‡ii w`K 

cvIqv hv‡e|  

     

D‡jøL¨ †h, †Kv‡Yi cÖvß gvbwU `kwgK msL¨vq cÖ`wk©Z n‡q†Q, wWMÖx‡Z djvdj cvIqvi Rb¨ x evUb Pvc‡Z n‡e| 

𝑦 A‡ÿi mv‡_ †f±‡ii w`K wbY©‡qi Rb¨ Abyiƒcfv‡e 𝑦 A‡ÿi mvwi †f±i [
0
1
0
] I 𝑧 A‡ÿi mv‡_ w`K wbY©‡qi Rb¨ 

𝑧 A‡ÿi mvwi †f±i [
0
0
1
] e¨envi Ki‡Z nq|  

Avevi `ywU ‡f±‡ii ga¨eZ©x †KvY wbY©‡qi Rb¨ GKB c×wZ e¨envi Kiv hvq| wb‡P 𝐴 I 𝐵 †f±‡ii ga¨eZ©x †KvY 

wbY©q K‡i †`Lv‡bv n‡jv| 

   

 

11.3 †f±i exRMwYZ 

†f±‡ii gvb I w`K wbY©q QvovI †f±‡ii AviI wewfbœ iKg MvwYwZK KvR ClassWiz Gi gva¨‡g Kiv m¤¢e| 

†¯‹jvi ivwk Øviv ‡Kv‡bv †f±i‡K ¸Y Kivi Rb¨ †f±iwUi cÖwZwU Dcv`vb‡K H †¯‹jvi Øviv ¸Y Ki‡Z nq| †hgb 

7𝐶 ‡f±iwU ‡ei Kivi Rb¨ 7 †P‡c T menu ‡_‡K Vct C wbe©vPb K‡i = evUb Pvc‡j djvdj cÖ`wk©Z 

n‡e| hv wb‡P †`Lv‡bv n‡jv| 

 

GLv‡b 𝑪 †f±iwUi cÖ‡Z¨KwU Dcv`vb‡K 7 Øviv ¸Y Kiv n‡q‡Q| 
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`yBwU †f±‡ii †hvMdj Kivi Rb¨ †f±iØ‡qi Dcv`vb¸‡jv †hvM Ki‡Z nq| Z‡e †m Rb¨ `ywU †f±i mgvb gvÎvi 

n‡Z n‡e A_©vr †f±iØ‡qi Dcv`vb msL¨v mgvb n‡Z n‡e| ClassWiz K¨vjKz‡jU‡i mivmwi `ywU †f±‡ii †hvMdj 

†ei Kiv hvq| hv wb‡Pi w¯Œ‡b †`Lv‡bv n‡jv| 

   

†f±‡ii we‡qvM Kivi Rb¨ wØZxq †f±iwUi wecixZ †f±i cÖ_g ‡f±‡ii mv‡_ †hvM Ki‡Z nq| wKš‘ K¨vjKz‡jU‡i 

mivmwi `ywU †f±‡ii we‡qvMdj †ei Kiv hvq| 𝐴 I 𝐶 †f±i `ywUi we‡qvM wb‡P †`Lv‡bv n‡jv- 

   

 

11.4 ‡f±‡ii WU ¸Yb 

‡f±‡ii WU ¸Yb‡K A‡bK mgq †¯‹jvi ¸YbI ejv n‡q _v‡K †Kbbv `ywU †f±‡ii WU¸Yb memgq GKwU †¯‹jvi 

ivwk nq| `yBwU †f±‡ii WU ¸Yb‡K wb‡¤œvv³fv‡e cÖKvk Kiv nq- 

𝑨.𝑩 =  |𝑨|  |𝑩| 𝑐𝑜𝑠𝜃 

‡hLv‡b 𝜃 n‡jv †f±iØ‡qi ga¨eZ©x †KvY| `ywU †f±‡ii WU¸Yb Kivi Rb¨ †f±i `ywUi mswkøó Dcv`vb¸‡jv‡K ¸Y 

K‡i ¸Ydj¸‡jv †hvM Ki‡Z nq| CASIO ClassWiz K¨vjKz‡jU‡i WU ¸Yb Kivi Rb¨ Dot Product bv‡g  

GKwU we‡kl wb‡`©kbv i‡q‡Q| hv Tmenu e¨envi K‡i †ei Kiv hvq| D`vniY¯^iƒc, aiv hvK, `ywU †f±i       

𝑨 = 3𝑖̂ − 7𝑗̂ + 3�̂� I 𝑩 = 5𝑖̂ + 3𝑗̂ + 2�̂� †f±i `ywUi WU ¸Yb Kivi Rb¨ cÖ_‡g †f±iØ‡qi mvwi †f±i 

𝑨 = [
3

−7
3

]  I 𝑩 = [
5
3
2
]  K¨vjKz‡jU‡i 𝐴 I 𝐵 †f±i wn‡m‡e cÖ‡ek Kiv‡Z n‡e| Gici T menu Gi 

wØZxq  w¯Œb †_‡K 2 †P‡c Dot Product wbe©vPb Ki‡Z n‡e| Gici Vct B wbe©vPb K‡i = Pvc‡j 

†f±iØ‡qi WU¸Y†bi gvb cvIqv hv‡e| hv wb‡P †`Lv‡bv n‡jv- 

     

jÿYxq†h, 𝑨. 𝑩 Gi cÖvß gvb k~b¨| hv wb‡`©k Ki‡Q †h †f±i `ywU ci¯úi j¤^| KviY 

𝑨. 𝑩 = 𝐴𝐵 𝑐𝑜𝑠𝜃 = 0 

𝜃 = 90° 
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11.5 µm ¸Yb 

`ywU †f±‡ii g‡a¨ Av‡iK cÖKvi ¸Y m¤¢e Avi Zv n‡jv µm ¸Yb| `ywU †f±‡ii gvb I G‡`i ga¨eZ©x †Kv‡Yi mvBb 

Gi ¸Ydj‡K †f±i `ywUi µm ¸Yb e‡j| ‡f±i ¸Yb n‡jv GKwU †f±i ivwk hv †f±i `ywU †h mg‡Zv‡j Aew¯’Z 

Zvi mv‡_ j¤^fv‡e Ae¯’vb Ki‡e|  

Dc‡ii 𝑨 I 𝑩 †f±iØ‡qi µm¸Yb 𝑨 × 𝑩 ClassWiz K¨vjKz‡jU‡i mvaviY ̧ YwPý (O) e¨envi K‡i mivmwi 

Kiv hvq hv wb‡P †`Lv‡bv n‡jv-  

   

WU ¸Yb wewbgq m~Î †g‡b P‡j wKš‘ µm ¸Yb wewbgq m~Î †g‡b P‡j bv| wb‡Pi w¯Œb n‡Z †`Lv hv‡”Q †h hw` 

†f±iØ‡qi µm cwieZ©b Kiv nq Zvn‡j cÖvß djvdj c~‡e©i djvd‡ji wecixZ n‡e|  

   

 

D`vniYgvjv 

1. g~jwe›`y 0 Gi mv‡c‡ÿ `yBwU we›`yi ¯’vbvsK 𝐴(2,−1, 7), 𝐵 (−4, 5, 0) n‡j |𝐴𝐵⃗⃗ ⃗⃗ ⃗⃗ | wbY©q Ki‡Z n‡e| 

mgvavb- w5†P‡c vector mode wbe©vPb K‡i 𝑨 †f±i‡K cÖ‡ek Kiv‡Z n‡e| Gici T evUb Pvcvi 

ci 1 †P‡c Define Vector wbe©vPb Ki‡Z n‡e| Gici 2 †P‡c 𝑩 ‡f±i‡K cÖ‡ek Kiv‡Z n‡e| Avevi 

T Pvcvi ci 4 ‡P‡c 𝑩 †f±i Ges p Pvcvi ci T3 †P‡c 𝑨 †f±i‡K wb‡Pi cÖ_g w¯Œ‡bi g‡Zv 

UvBc Ki‡Z n‡e| Gici = Pvc‡j 𝐴𝐵⃗⃗⃗⃗⃗⃗  †f±i cvIqv hv‡e| AZtci q((e) Pvc‡Z n‡e| 

me‡k‡l= Pvc‡j Vct Ans K¨vjKz‡jU‡i cÖ`wk©Z n‡e Ges =Pvc‡j 𝐴𝐵⃗⃗⃗⃗⃗⃗  †f±‡ii gvb cvIqv hv‡e| 

     

(Key log- w5132=p1=7=T123p4=5= 
0=CT4pT3=q(TR1)=) 

 

2. 𝑨 = 2𝑖̂ + 2𝑗̂ + �̂� Ges 𝑩 = 2𝑖̂ + 10𝑗̂ − 11�̂� Gi ga¨eZ©x †KvY wbY©q Ki‡Z n‡e|  

mgvavb- w5 ‡P‡c vector mode wbe©vPb Kivi ci  𝑨 I 𝑩 †f±i‡K cÖ‡ek Kiv‡Z n‡e| Gici T 
evUb Pvcvi ci R †P‡c wØZxq w¯Œ‡b wM‡q Angle wbe©vPb Ki‡Z n‡e| Avevi T †P‡c Vector A I Zvici 

Kgv (q)) w`‡q Vector B cÖ‡ek Kwi‡q =Pvc‡j 𝑨 I 𝑩 †f±‡ii ga¨eZ©x †KvY cvIqv hv‡e| 
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(Key log- w5132=2=1=T1232=10=p 
11=CTR3T3q)T4)=) 

 

3. (2, 3, 1) Ges  (3, 1, −2) ‡f±i `yBwUi †¯‹jvi ¸Ydj wbY©q Ki‡Z n‡e|  

mgvavb- w5 ‡P‡c vector mode G wM‡q cÖ_‡g †f±i `ywU‡K  𝐴 I 𝐵 ‡Z cÖ‡ek Kiv‡Z n‡e| Gici 

T †P‡c cÖ_‡g vct A wbe©vPb Ki‡Z n‡e Ges Avevi T †P‡c wØZxq w¯Œ‡b wM‡q Dot Product wbe©vPb 

Ki‡Z n‡e| me‡k‡l Avevi T †P‡c Vct B wbe©vPb K‡i = Pvc‡j †f±i `yBwUi WU¸Y‡bi gvb cvIqv 

hv‡e|  

    

(Key log- w5132=3=1=T1233=1=p2 
=CT3TR2T4=) 

 

4. 𝑨 = 2𝑖̂ + 3𝑗̂ + 5�̂� Ges 𝑩 = −𝑖̂ + 2𝑗̂ − 7�̂� n‡j 5𝐴 × �⃗⃗� Gi gvb †ei Ki‡Z n‡e| 

mgvavb- w5‡P‡c vector mode wbe©vPb K‡i 𝑨 I 𝑩 †f±i‡K h_vµ‡g vct A I vct B ‡Z cÖ‡ek Kiv‡Z 

n‡e| Gici wb‡Pi cÖ_g w¯Œ‡bi g‡Zv UvBc K‡i = Pvc‡j µm ¸Ydj cvIqv hv‡e| 

   
 

(Key log- w5132=3=5=T123p1=2=p 
7=C5T3OT4=) 

myZivs djvdj n‡e 5𝐴 × �⃗⃗� = −155𝑖̂ + 45𝑗̂ + 35�̂�. 

 

5. cÖgvY Ki‡Z n‡e †h, 2𝑖̂ − 𝑗̂ + �̂�, 𝑖̂ − 3𝑗̂ − 5�̂� Ges 3𝑖̂ − 4𝑗̂ − 4�̂� †f±iÎq GKwU mg‡KvYx wÎfyR 

Drcbœ K‡i| 

mgvavb- Vector mode wbe©vPb Kivi ci cÖ_‡g †f±i wZbwU‡K h_vµ‡g Vet A, Vct B I Vct C †Z cÖ‡ek 

Kiv‡Z n‡e| Gici T e¨envi K‡i `yBwU K‡i †f±‡ii WU¸Yb wb‡q wb‡Pi g‡Zv K‡i †`L‡Z n‡e|  

     

‡h‡nZz Vct A I Vct B Gi ¸Ydj k~b¨ A_©vr A I B ci¯úi j¤̂| myZivs †f±iÎq GKwU mg‡KvYx wÎfzR MVb 

K‡i   

(Key log-w5132=p1=1=T1231=p3= 
p5=T1333=p4=p4=CT3TR2T 
4=!oT5=!!!oT4=) 
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Abykxjbx-11 

1| 𝑎 = [
2
1
], 𝑏 = [

1
4
] Ges 𝑐 = [

−3
5

] K¨vjKz‡jU‡i cÖ‡ek KivI| wb‡Pi gvb¸‡jv †ei Ki- 

(K) (i)3𝑏 (ii)−2𝑐 (iii)10𝑎 + 2𝑏 

(L) (i)|𝑎| (ii)|𝑏| (iii)|𝑎 − 𝑐| (iv)|
1

2
𝑎| (v) |−3𝑐| 

(M) (i)𝑎 + 𝑏  (ii)𝑏 − 𝑐 (iii)4𝑐 − 𝑏 

2| [
4
3
] †f±i Ges f‚wgi ga¨Kvi my²‡KvY †ei Ki| 

3| 8 GKK ˆ`N¨© Ges f‚wgi mv‡_ 20° †Kv‡Y Aew¯’Z GKwU †f±‡ii Avbf‚wgK I Dj¤^ Dcvsk †ei Ki|  

4|(K) 𝑎 = [
5
12

] Gi Rb¨ |𝑎| †ei Ki| 

(L) †f±iwU‡K m¤cv`bv K‡i 𝑎 = [
12
5

] evbv‡Z n‡e Ges |𝑎| †ei Ki| 

(M) †f±iwU‡K cybivq m¤cv`bv K‡i wZbgvÎvi A_©vr 𝑎 = [
5
12
0

] evbvI Ges |𝑎| †ei Ki| 

(N) wÎgvwÎK †f±iwU‡K m¤cv`bv K‡i 𝑎 = [
5
0
12

] evbvI Ges |𝑎| †ei Ki| 

5| aiv hvK, 𝑢 = [
−3
4

] Ges 𝑣 = [
1
6
] GB gvb¸‡jv K¨vjKz‡jU‡i cÖ‡ek Kwi‡q wb‡Pi ivwk¸‡jvi gvb †ei 

Ki- 

      (i) 𝑢 . 𝑣      (ii) 𝑢  × 𝑣       (iii) 𝑢 I 𝑣 Gi ga¨eZ©x †KvY KZ? 

6| Kwig w¯’i cvwb‡Z N›Uvq 3 wK.wg./N›Uv †e‡M mvuZvi Kv‡U| †mªv‡Zi †eM hw` N›Uvq 1 wK.wg./N›Uv nq Zvn‡j 

(i) †mªv‡Zi weiæ‡× (ii) †mªv‡Zi mv‡_ 90° †Kv‡Y Kwi‡gi jwä †e‡Mi gvb †ei Ki| 

7| aiv hvK, 𝑷 = [
5
2
] I = [

−1
3

]  . 

(K) 𝑷 ×  𝑸 (L)MwVZ mvgšÍwi‡Ki †¶Îdj KZ? 

8|  𝑢 = [
1

−4
2

] I 𝑣 = [
2
7

−1
]  
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Øv`k Aa¨vq 

 

 

K¨vjKzjvm  

(Calculus) 

 

†Kv‡bv wKQzi wbiwew”Qbœ cwieZ©‡bi MvwYwZK Aa¨qbB n‡jv K¨vjKzjvm|  

 MwYZ, msL¨v wb‡q KvR K‡i †hgb msL¨vi †hvM, we‡qvM, ¸Y, fvM BZ¨vw`|  

 exRMwYZ msL¨vi wfZ‡i c¨vUvb© Lyu‡R †ei Kivi †Póv K‡i ‡hgb 𝑎2 + 𝑏2 = 𝑐2
 GKwU ̧ iæZ¡c~Y© mgxKiY 

hv mg‡KvYx wÎf~‡Ri evûMywji gv‡S m¤úK© wb‡`©k K‡i| exRMwY‡Zi gva¨‡g mg¯Í msL¨vi †mU cvIqv m¤¢e 

hv H m¤úK© †g‡b P‡j, - hw`  𝑎 I 𝑏 Rvbv _v‡K Zvn‡j 𝑐 Gi gvb mn‡RB †ei Kiv hv‡e| 

 Avi K¨vjKzjvm mgxKiY mg~‡ni c¨vUvb© Lyu‡R †ei Kivi ‡Póv K‡i| K¨vjKzjvm e¨envi K‡i mgxKiY 

msµvšÍ wb‡gv³ mKj cÖ‡kœi DËi †`qv m¤¢e|  

 wKfv‡e mg‡qi mv‡_ mv‡_ GKwU mgxKi‡Yi gvb e„w× cvq ev n«vm cvq 

 KLb GwU Zvi m‡e©v”P ev me©wb¤œ gv‡b †cŠuQvq? 

 wKfv‡e PjK e¨envi Ki‡Z n‡e hLb Zviv wbiwew”Qbœ fv‡e cwiewZ©Z n‡Z _v‡K (†hgb Zvc, MwZ, 

RbmsL¨v.......... BZ¨vw`) Ges AviI A‡bK wKQz| 

exRMwYZ I K¨vjKzjvm n‡jv mgm¨v mgvav‡bi Rb¨ gvwbK‡Rvo ¯^iƒc; K¨vjKzjvm bZzb bZzb mgxKiY Lyu‡R †ei 

K‡i Avi exRMwYZ Zvi mgvavb K‡i|   

ClassWiz K¨vjKz‡jU‡ii gva¨‡g cÖv_wgK K¨vjKzjv‡mi †ek wKQz w`K Dc¯’vcb I ch©‡eÿY Kiv hvq| Calculate 

I Table mode e¨envi K‡i K¨vjKzjv‡mi ch©‡eÿY I dvsk‡bi wewfbœ welq m¤ú‡K© mg¨K aviYv jvf Kiv hvq| 

K¨vjKz‡jUiwU‡K BbcyU, AvDUcy‡Ui Rb¨ Math mode G ivL‡Z n‡e|  

 

12.1 wjwgU 

wjwgU K¨vjKzjv‡mi me‡P‡q cÖv_wgK aviYv| Gi gva¨‡gB AšÍixKiY I †hvMRxKi‡Yi e¨vL¨v †`Iqv hvq| gv‡bi 

ZvwjKv e¨envi K‡i ‡Kv‡bv dvsk‡bi wjwg‡Ui gvb, we‡kølY Kiv hvq| D`vniY¯^iƒc, GKwU wjwgU †bIqv n‡jv| 

𝑙𝑖𝑚
𝑥 → 0

𝑠𝑖𝑛𝑥

𝑥
 

jÿYxq†h, 𝑥 = 0 Gi Rb¨ ni Ges je DfqB 0 n‡e A_©vr dvskbwU  
0

0
  AvKv‡ii hv Awb‡Y©q| GB wjwgU 

we‡køl‡Yi Rb¨ GKwU gv‡bi ZvwjKv cÖ¯‘Z Kiv n‡jv †hLv‡b 𝑥 Gi gvb¸‡jv 0 Gi KvQvKvwQ †bIqv n‡q‡Q| j¶¨ 

ivL‡Z n‡e K¨vjKz‡jUi †hb Radian mode G _v‡K| Table mode- G 𝑓(𝑥) Gi gvb wn‡m‡e dvskbwU cÖ‡ek 

Kiv‡Z n‡e Ges 𝑆𝑡𝑎𝑟𝑡, 𝐸𝑛𝑑 Ges 𝑆𝑡𝑒𝑝 gvb wn‡m‡e h_vµ‡g −1,1 I 0.1 wb‡Z n‡e|  
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Dc‡ii w¯Œb n‡Z †`Lv hvq †h 𝑥 = 0 Gi Rb¨ dvskbwU msÁvwqZ bq, wKš‘ Gi gvb k~b¨ Gi wbKUeZ©x n‡j 

dvskbwUi gvb 1 Gi wbKUeZ©x n‡e| 

wjwg‡Ui Ae ’̄v AviI fvjfv‡e ch©‡eÿY Kivi Rb¨ AviI †QvU e¨ewa wb‡j †`Lv hv‡e †h 𝑥 Gi gvb k~b¨ Gi AviI 

wbKUeZ©x n‡Z _vK‡j dvsk‡bi gvb 1 Gi AviI wbKUeZ©x n‡Z _vK‡e| jÿYxq†h cÖwZwU ZvwjKvq 𝑓(0) Gi Rb¨ 

Error cÖ`wk©Z n‡q‡Q| cÖK…Zc‡ÿ me©‡kl w¯Œ‡b gv‡bi ZvwjKvq 𝑓(𝑥) = 1 cÖ`wk©Z n‡q‡Q| †Kbbv Avmbœ gvbwU 

1 . 

     

Dc‡ii wjwg‡Ui gvb †ei Kivi Rb¨ Av‡iv GKwU mnR c×wZ Aej¤^b Kiv hvq| †h‡nZz 𝑥 → 0,Øviv 𝑥 Gi gvb 

k~b¨ Gi KvQvKvwQ gvb‡K wb‡`©k K‡i, AZGe 𝑥 Gi gvb . 0000001 Gi Rb¨ dvsk‡bi gvb 1 cvIqv hvq| hv  

𝐶𝐴𝐿𝐶  †cÖv‡mm e¨envi K‡i Kiv hvq, GwU wb‡P †`Lv‡bv n‡jv- 

     

Amxg wjwgU hy³ dvsk‡bi gvb I 𝐶𝑙𝑎𝑠𝑠𝑊𝑖𝑧 Gi gva¨‡g Lye mn‡RB †ei Kiv hvq| †h‡nZz ‡Kv‡bv dvsk‡b Amxg 

gvb cÖ‡ek Kiv‡bv m¤¢e bq ZvB ïaygvÎ Avmbœ gvb cvIqv m¤¢e| D`vniY¯^iƒc GKwU dvskb-  

𝑙𝑖𝑚
𝑥 → ∞

(1 +
1

𝑥
)

𝑥

  

𝑥 Gi Amxg gv‡bi Rb¨ dvskbwUi mxgvi gvb ch©‡eÿY Ki‡Z w1 †P‡c Calculate mode wbe©vPb Ki‡Z 

n‡e| Gici wb‡Pi w¯Œ‡bi g‡Zv K‡i dvskbwU UvBc Ki‡Z n‡e| (= evUb Pvcv hv‡ebv|) 

 
𝑥 Gi Amxg gv‡bi Rb¨ r wb‡`©kbv e¨envi K‡i 𝑥 Gi GKwU eo gvb cª‡ek Kwi‡q = evUb Pvc‡Z n‡e| 

𝑥 Gi AviI Ab¨vb¨ gvb cÖ‡ek Kwi‡q ch©‡eÿY Kivi Rb¨ cybivq r evUb Pvc‡Z n‡e| 

𝑥 Gi AviI eo gvb wb‡q †ek K‡qKevi GB cÖwµqvi cybive„wË Ki‡j mxgvi gvb m¤ú‡K© aviYv cvIqv hvq| wb‡P 

𝑥 = 100, 𝑥 = 1000 Ges 𝑥 = 100 000 Gi Rb¨ dvsk‡bi cÖvß gv‡bi w¯Œb †`Lv‡bv n‡jv 

     

 

hw`I K¨vjKz‡jU‡ii w¯Œ‡bi AvKv‡i mxgve×Zv Av‡Q Zey GB c×wZ Aej¤^b K‡i dvsk‡bi mxgvi gvb m¤ú‡K© fvj 

aviYv jvf Kiv hvq| G‡ÿ‡Î 𝑥 = 10 000 000 000 dvsk‡bi mxgv m¤ú‡K© fvj aviYv cÖ`vb K‡i| hw`Iev 

mxgvi gvb †ei Kivi Rb¨ MvwYwZK cÖgv‡Yi cÖ‡qvRb Ges `k wewjqb msL¨vwU  Gi Zzjbvq †bnv‡qZB †QvU wKš‘ 

K¨vjKz‡jUi GB c×wZ‡Z Avmbœ gvb cÖ`k©‡b mÿg|  
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12.2 dvsk‡bi AšÍixKiY 

AšÍixKiY n‡jv ‡Kv‡bv dvsk‡bi AšÍM©Z Pj‡Ki mv‡c‡ÿ dvskbwUi cwieZ©‡bi nvi| hLb cwieZ©‡bi nvi aªæeK 

_v‡K bv ZLb AšÍixKi‡Yi cÖ‡qvRb nq| †Kbbv, AšÍixKiY Kxfv‡e GKwU dvsk‡bi cwieZ©b N‡U Zvi e¨vL¨v †`q| 

ClassWiz K¨vjKz‡jU‡ii gva¨‡g mivmwi AšÍixKib Kiv bv †M‡jI wbw`©ó gv‡bi Rb¨ AšÍi†Ki gvb mvswL¨Kfv‡e 

†ei Kiv hq| GRb¨ K¨vjKz‡jU‡i GKwU AšÍixKiY evUb Y i‡q‡Q hv qy †P‡c cvIqv hvq|   

𝑓(𝑥) = 3𝑥2
 Gi AšÍi‡Ki gvb 𝑥 = 2 we›`y‡Z †ei Kivi Rb¨ cÖ_‡g w1 †P‡c Calulate mode wbe©vPb 

Ki‡Z n‡e| Gici qy Pvc‡Z n‡e| AZtci dvskbwU A_©vr 3𝑥3
 UvBc K‡i Kx †P‡c 𝑥 Gi gvb wn‡m‡e 

2 cÖ‡ek Kiv‡Z n‡e| Gici = evUb Pvc‡j wb‡Pi g‡Zv djvdj cvIqv hv‡e| 

 

Ab¨vb¨ we›`y‡Z dvskbwUi AšÍi‡Ki gvb †ei Kivi Rb¨ ! Kx e¨envi K‡i mwVKfv‡e wb‡ ©̀kbvwU m¤úv`b K‡i 

Lye mn‡RB wewfbœ we›`yi Rb¨ gvb †ei Kiv hvq| wb‡P wKQz z D`vniY †`Lv‡bv n‡jv- 

     

wKfv‡e dvsk‡bi gvb cwiewZ©Z nq Zv AšÍi‡Ki gva¨‡g Lye mn‡RB Abyaveb Kiv hvq| G‡ÿ‡Î 𝑥 Gi gvb e„w×i 

mv‡_ mv‡_ AšÍi‡Ki gvb e„w× cv‡”Q A_©vr 𝑓(𝑥) Gi gvb e„w× cÖvß n‡”Q| A_©vr dvskbwUi †jLwP‡Îi Xvj DaŸ©gywL| 

gv‡bi ZvwjKv e¨envi K‡i AšÍi‡Ki gvb ch©‡eÿY Kiv myweavRbK| hv wb‡P †`Lv‡bv n‡jv| 

     

 

12.3 AšÍi‡Ki ˆewkó¨ 

AšÍi‡Ki wewfbœ ˆewkó¨ mvswL¨Kfv‡e ch©‡eÿ‡Yi Rb¨ derivative wb‡`©kbv e¨envi Kiv hvq| 

D`vniY¯̂iƒc, ‡Kv‡bv dvsk‡bi mv‡_ aªæeK †hvM Ki‡j Zvi AšÍi‡Ki gv‡bi ‡Kv‡bv cwieZ©b nq bv| 𝑥 = 3 we›`y‡Z 

𝑓(𝑥) = 𝑥4 − 𝑥3
 Gi AšÍi‡Ki gvb dvskbwUi mv‡_ ‡Kv‡bv aªæe‡Ki ms†hv‡M cwiewZ©Z nq bv| 

     

Ab¨w`‡K, GKwU dvskb‡K GKwU aªæeK w`‡q ¸Y Ki‡j AšÍi‡Ki gvb cwiewZ©Z nq| D`vniY¯^iƒc, wb‡Pi w¯Œ‡b 

𝑓(𝑥) = 𝑥2
 Ges dvskbwU‡K 6 Øviv ¸Y K‡i bZzb dvskb 𝑓(𝑥) = 6𝑥2

 Gi AšÍi‡Ki gvb GKwU wbw`©ó we›`y‡Z 

†`Lv‡bv n‡q‡Q- 
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G‡ÿ‡Î 6 × 4 = 24 †_‡K AšÍi‡Ki ‰ewkó¨ †evSv hvq| 6 Gi cwie‡Z© Ab¨ †h‡Kv‡bv aªæeK Ges 2 Gi cwie‡Z© 

Ab¨ †h‡Kv‡bv we›`yi Rb¨ GwU mZ¨| 

Abyiƒcfv‡e, `yBwU dvsk‡bi AšÍi‡Ki †hvMdj dvskb `yBwUi †hvMd‡ji AšÍi‡Ki mgvb| wb‡Pi w¯Œ‡b 𝑥 = 3 

we›`y‡Z 𝑓(𝑥) = 2𝑥3
 I 𝑔(𝑥) = 𝑥6

Gi Rb¨ GwU †`Lv‡bv n‡jv- 

     

myZivs wbe©vwPZ we›`y‡Z, dvskb `yBwUi AšÍi‡Ki †hvMdj, dvskb `yBwUi †hvMd‡ji AšÍi‡Ki mgvb                 

54 + 1458 = 1512 

‡Kv‡bv mij‰iwLK dvsk‡bi AšÍi‡Ki gvb Lye mn‡RB Gi Xvj †_‡K Abygvb Kiv hvq| mij‰iwLK dvsk‡bi mKj 

we›`y‡Z AšÍi‡Ki gvb mgvb nq, hv cÖK…Zc‡ÿ GKwU mij‡iLvi ˆewkó¨| AšÍiK n‡”Q mij †iLvwUi Xvj| D³ 

m¤úK©wU derivative wb‡`©kbv e¨envi K‡i wb‡P ch©‡eÿY Kiv n‡jv| 

     

ClassWiz K¨vjKz‡jU‡i dvskb Ges AšÍi‡Ki wewfbœ ˆewkó¨ cixÿv Kiv †M‡jI mvaviY AšÍiK A_ev AšÍi‡Ki 

‡Kv‡bv m~‡Îi cÖwZcv`b m¤¢e bq| wKš‘ m~‡Îi ev¯Íe cÖ‡qvM Ges ev¯Íe mgm¨v mgvav‡b AšÍiK e¨envi Kiv hvq| 

 

12.4 †hvMRxKiY 

AšÍixKi‡Yi g‡ZvB ClassWiz K¨vjKz‡jU‡ii gva¨‡g wbw`©ó †hvM‡Ri gvb †ei Kiv hvq| †mRb¨ y Kx e¨envi 

Ki‡Z n‡e| ev¯Íe Rxe‡b †hvMRxKi‡Yi A‡bK e¨envi i‡q‡Q| †hvMRxKi‡Yi gva¨‡g ‡Kv‡bv dvsk‡bi †jLwP‡Îi 

wbw`©ó AÂ‡ji †ÿÎdj †ei Kiv hvq| 

‡Kv‡bv †hvM‡Ri gvb msL¨vMZfv‡e †ei Kivi Rb¨ cÖ_‡g y Kx Pvc‡Z n‡e Gici ch©vµ‡g dvskb I !,$ 

Kx e¨envi K‡i mxgvi gvb cÖ‡ek Kiv‡Z n‡e| wb‡P 𝑓(𝑥) = 3𝑥2 − 4𝑥 + 5 Gi †jLwPÎ Gi wb‡Pi I 𝑥 A‡ÿi 

Dc‡ii Ges 𝑥 = 0 I 𝑥 = 2 Øviv Ave× †ÿ‡Îi †ÿÎdj A_©vr ∫ 3𝑥2 − 4𝑥 + 5 𝑑𝑥
2

0
 Gi gvb †ei Kivi 

wZbwU avc †`Lv‡bv n‡jv- 

      
 

Dc‡ii mxgvi gvb cÖ‡ek Kiv‡bvi ci = evUb Pvc‡j w¯Œ‡b djvdj cÖ`wk©Z n‡e| 
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GwU †ÿÎd‡ji msLvMZ Avmbœ gvb (Avi ZvB wKQz dvsk‡bi †hvMRxKiY Ki‡Z K¨vjKz‡jUi †ek mgq ‡bq) 

jÿYxq†h mvaviY exRMvwYwZK dvsk‡bi wbw`©ó †hvM‡Ri gvb †ei Kivi Rb¨ calculator wU‡K Angle unit, 

degree mode G ivL‡Z nq Ab¨w`‡K wÎ‡KvYwgwZK dvsk‡bi wbw`©ó †hvM‡Ri gvb †ei Kivi Rb¨ K¨vjKz‡jU‡ii 

Angle unit, radian mode G ivL‡Z n‡e| 

 

 

D`vniYgvjv 

1. 
𝐿𝑖𝑚

𝑥 → 0
 
𝑐𝑜𝑠2𝑥−𝑐𝑜𝑠4𝑥

𝑥2  

mgvavb- Calulate mode G cÖ_‡g Angle unit radian G wb‡Z n‡e| †h‡nZz 𝑥 → 0 ZvB 𝑥 Gi gvb wn‡m‡e 

Lye †QvU GKwU gvb †hgb . 0001 J †P‡c 𝑥 †g‡gvwi‡Z msiÿY K‡i ivwkwU wb‡Pi wØZxq w¯Œ‡bi g‡Zv 

K¨vjKz‡jU‡i cÖ‡ek Kiv‡Z n‡e| Gici = Pvc‡j Z…Zxq w¯Œ‡bi g‡Zv djvdj cÖ`wk©Z n‡e| 

     

(Key log- qw22.0001J[Cak2[)pk4 
[)$[d=) 

 

2. 𝑦 = 3𝑥2 + 2𝑥 − 1 eµ‡iLvi (−1,0) we›`y‡Z ¯úk©‡Ki Xvj wbY©q Ki‡Z n‡e|  

mgvavb- cÖ_‡g qy Y †P‡c K¨vjKz‡jU‡i AšÍiK Acv‡iUiwU cÖ‡ek Kiv‡Z n‡e| Gici wb‡Pi cÖ_g 

w¯Œ‡bi g‡Zv K‡i dvskbwU K¨vjKz‡jUi cÖ‡ek Kwi‡q $ evU‡bi mvnv‡h¨ 𝑥 = −1 Gi gvb cÖ‡ek Kiv‡Z n‡e| 

Gici = evUb Pvc‡j wØZxq w¯Œ‡bi g‡Zv Xvj ev 
𝑑𝑦

𝑑𝑥
 Gi gvb cvIqv hv‡e| 

   

(Key log- qy3[d+2[p1$p1=) 

 

3. GKwU cv_iLÛ 98 wgUvi/‡m‡KÛ †e‡M Lvov Dc‡ii w`‡K wb‡ÿc Kiv n‡jv| 𝑡 mg‡q Gi MwZ mgxKiY            

𝑠 = 98𝑡 − 4.9𝑡2
 iƒ‡c cÖKvwkZ n‡j 10𝑠 ci Gi †eM KZ n‡e, Zv †ei Ki‡Z n‡e|   
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mgvavb- mgm¨vwU‡Z cv_iwUi mi‡Yi gvb †`Iqv n‡q‡Q| G‡K mg‡qi mv‡c‡ÿ AšÍixiKY Ki‡j †eM cvIqv hv‡e| 

qy Y †P‡c cÖ_‡g K¨vjKz‡jU‡i AšÍiK Acv‡iUi cÖ‡ek Kwi‡q $evUb †P‡c 𝑥 = 10 cÖ‡ek 

Kiv‡Z n‡e| Gici =Pvc‡j 10𝑠 c‡ii †eM cvIqv hv‡e| 

   

(Key log- qy98[p4.9[d$10=) 

 

4. ∫
2𝑥(tan−1 𝑥2)2

1+𝑥4

1

0
 𝑑𝑥. 

mgvavb- cÖ_‡g Calulate mode G wM‡q Angle unit, radian mode G wb‡Z n‡e| Gici y†P‡c 

†hvMRxKiY Acv‡iUi K¨vjKz‡jU‡i cÖ‡ek Kiv‡Z n‡e| AZtci dvskbwU cÖ‡ek Kwi‡q $e¨envi K‡i 

‡hvMRxKi‡Yi D”Pmxgv I wb¤œmxgv cÖ‡ek Kiv‡Z n‡e| GLb = evUb Pvc‡j djvdj cvIqv hv‡e| 

   

(Key log- qw22ya2[(ql[d))dR1+[ 
^4$$$0$1=) 

 

5. 𝑥2 + 𝑦2 = 16 e„Ë Øviv Ave× †ÿ‡Îi ‡ÿÎdj wbY©q Ki‡Z n‡e| 

mgvavb- e„ËwUi e¨vmva© √16 = 4| myZivs 0 ‡_‡K 4 mxgvi g‡a¨ 𝑦 =  √16 − 𝑥2
  Gi †hvMRxKiY dj‡K 4 

Øviv ¸Y Ki‡j e„ËwU Øviv Ave× †ÿ‡Îi †ÿÎdj cvIqv hv‡e| GB Rb¨ wb‡Pi wP‡Îi g‡Zv K¨vjKz‡jU‡ii gva¨‡g 

gvb †ei Ki‡Z n‡e| jÿYxq†h, K¨vjKz‡jU‡ii Angle unit, Radian mode G _vK‡Z n‡e| 
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Abykxjbx-12 

1. (K) 𝑓(𝑥) =
𝑥−3

5𝑥−4
 dvskbwU 0 ≤ 𝑥 ≤ 1e¨ewa‡Z wew”Qbœ| gv‡bi ZvwjKv e¨envi K‡i wew”QbœZvi we›`y Lyu‡R 

†ei Ki‡Z n‡e| 

(L) GwU Kx Dj¤̂ wew”QbœZv bv ms‡kvab‡hvM¨ wew”QbœZv? 

2. (K) −10 ≤ 𝑥 ≤ 10 Gi g‡a¨ e¨eavb 1 wb‡q GKwU gv‡bi ZvwjKv cÖ¯‘Z Ki‡Z n‡e| 

(L) gv‡bi ZvwjKvwU Kxfv‡e dvskbwUi cwieZ©‡bi nvi eY©bv K‡i? 

(M) gv‡bi ZvwjKv e¨envi K‡i 𝑥 = 7 we›`y‡Z dvskbwUi AšÍi‡Ki gvb †ei Ki‡Z n‡e| 

3. K¨vjKz‡jUi e¨envi K‡i mvswL¨K AšÍi‡Ki gvb †ei Ki‡Z n‡e| 

(K) 𝑥 = 3 we›`y‡Z 𝑓(𝑥) = 𝑥2 + 2 

(L) 𝑥 = −1 we›`y‡Z 𝑓(𝑥) = 4𝑥2 − 2𝑥2 + 1 

(M) 𝑥 = 5 we›`y‡Z 𝑓(𝑥) =
𝑥+1

2𝑥−3
 

(N) 𝑥 = 1 we›`y‡Z 𝑓(𝑥) =
1

𝑥2−4
 

(O) 𝑥 = 4 we›`y‡Z 𝑓(𝑥) ln 𝑥 

4. (K) lim
𝑥→0

1−cos𝑥

𝑥
 Gi gvb †ei Kivi Rb¨ gv‡bi ZvwjKv e¨envi Ki‡Z n‡e| 

(L) r e¨envi K‡i lim
𝑥→∞

5−4𝑥

2𝑥+3
 Gi gvb †ei Ki‡Z n‡e| 

5. (K) 𝑥 = −0.5, 0,0.5 Gi Rb¨ 𝑓(𝑥) = 𝑥3 + 3  

(L) 𝑥 = −0.5, 0,0.5 Gi Rb¨ 𝑓(𝑥) = 𝑥2 − 5 Gi AšÍiK mnM wbY©q Ki‡Z n‡e| 

6. wb‡Pi wbw`©ó †hvMR¸‡jvi †ei Ki‡Z n‡e- 

(K) ∫ 𝑥2𝑑𝑥
1

0
    

(L) ∫ (3𝑥 − 1)𝑑𝑥
5

2
 

(M) ∫ (−𝑥2 + 4𝑥 + 1)𝑑𝑥
5

1
 

(N) ∫ (𝑥3 − 5𝑥2 + 2𝑥 + 8)𝑑𝑥
4

−1
 

(O) ∫ (𝑥3 − 5𝑥2 + 2𝑥 + 8)𝑑𝑥
2

−1
 

(P) ∫ (𝑥3 − 5𝑥2 + 2𝑥 + 8)𝑑𝑥
4

2
 

7. (K) 𝑓(𝑥) = 𝑥3 − 5𝑥2 + 2𝑥 + 8 Ges 𝑥 Aÿ †hLv‡b 𝑥 = −1 †_‡K 𝑥 = 4 Gi gv‡Si ‡ÿÎdj 

†ei Ki‡Z n‡e| 

(L) 𝑥 = −1 †_‡K 𝑥 = 4 e¨ewa‡Z e¨eavb 0.2 wb‡q GKwU gv‡bi ZvwjKv ˆZwi Ki‡Z n‡e| 

(M) gv‡bi ZvwjKv e¨envi K‡i dvskbwUi gvb −1 †_‡K 4 Gi g‡a¨ Kxfv‡e cwieZ©b nq Zv e¨vL¨v Ki‡Z 

n‡e| 

(N) 𝑥 = −1 †_‡K 𝑥 = 4 e¨ewa‡Z dvskbwUi †jLwPÎ AuvK‡Z n‡e| 
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Î‡qv`k Aa¨vq 

 

 

‡¯úªWkxU 

(Spreadsheet) 

 

K¨vjKz‡jU‡i †¯úªWkx‡Ui aviYv Zzjbvg~jKfv‡e bZzb| evsjv‡`‡k G ch©šÍ CASIO Gi †h mKj K¨vjKz‡jUi 

G‡m‡Q †m¸‡jvi ‡Kv‡bvwU‡Z Spreadsheet w`‡q KvR bv Kiv †M‡jI ClassWiz G Spreadsheet e¨envi Kivi 

myweav i‡q‡Q| Spreadsheet e¨envi K‡i †ek wKQz mgm¨vi mgvavb Kiv hvq| Spreadsheet G Microsoft 

Office, excel Gi wKQz KvR Kiv hvq| cixÿvi LvZvi b¤^icÎ ˆZwi †_‡K ïiæ K‡i Z_¨ msµvšÍ †ek wKQz Kv‡R 

Spreadsheet Gi e¨vcK e¨envi i‡q‡Q| GB Aa¨v‡q ClassWiz K¨vjKz‡jUi e¨envi K‡i wb‡¤œv³ welq¸‡jv 

m¤c‡K© Av‡jvPbv Kiv n‡e- 

 Spreadsheet Kxfv‡e KvR K‡i Ges wewfbœ MvwYwZK mgm¨v mgvav‡b wKfv‡e GwU e¨envi Kiv hvq 

 Spreadsheet Gi mvaviY K¨vjKz‡jkb †hgb- 

 ‡hvMdj wbY©q 

 m‡e©v”P I me©wb¤œ gvb wbY©q 

 Mo wbY©q 

 Spreadsheet G Formula Gi e¨envi 

 Spreadsheet G Fill wb‡`©kbv Gi e¨envi  

 Spreadsheet e¨envi K‡i we`¨vj‡q QvÎ-QvÎx‡`i cixÿvi djvdj ˆZwi  

Gici wKQz MvwYwZK D`vni‡Y Spreadsheet Gi e¨envi wb‡q Av‡jvPbv Kiv n‡e| 

 

ClassWiz Spreadsheet Gi 225 wU AvqZvKvi Ni ev †mj i‡q‡Q †h¸‡jv 5 wU Kjvg (𝐴 ‡_‡K 𝐸) I 45 

wU mvwi (1- 45) Øviv wb‡`©wkZ| w8 †P‡c Spreadsheet mode G †M‡j GKwU Lvwj Spreadsheet ‡`Lv 

hv‡e, hv wb‡Pi cÖ_g w¯Œ‡b †`Lv‡bv n‡jv| Spreadsheet mode G cÖ‡ek Ki‡j c~‡e© Spreadsheet G cÖ‡ekK…Z 

me Z_¨ gy‡Q hv‡e| 

   

Spreadsheet Gi cÖwZwU N‡ii GKwU wbw`©ó bvg i‡q‡Q, hvi ïiæ GKwU eY© w`‡q I †kl msL¨v w`‡q| GB eY© 

Kjv‡gi Ae¯’vb I msL¨vwU mvwii Ae¯’vb wb‡`©k K‡i| Dc‡ii Lvwj Spreadsheet wU‡Z 𝐴1 Ni wbe©vwPZ n‡q 

Av‡Q| Kvm©i Kx R E $ ! e¨envi K‡i ‡h ‡Kv‡bv Ni ev †mj wbe©vPb Kiv hvq| ïiæ‡Z me¸‡jv NiB 

Lvwj _v‡K| wKš‘ Kvm©i e¨envi K‡i †h ‡Kv‡bv N‡iB gvb cÖ‡ek Kiv‡bv hvq| msL¨v cÖ‡ek Kiv‡bvi ci = evUb 

Pvc‡Z nq| 

‡Kv‡bv N‡ii gvb cwieZ©‡bi Rb¨ Kvm©i Kx e¨envi K‡i IB N‡i †h‡q bZzb msL¨v cÖ‡ek Kiv‡j Zv c~‡e©i gvb 

cÖwZ¯’vwcZ Ki‡e| ‡Kv‡bv †mj ev N‡ii gvb gy‡Q †dj‡Z n‡j o e¨envi Ki‡Z n‡e|  
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Spreadsheet Gi Rb¨ SET UP –G ỳwU wb‡`©kbv i‡q‡Q, hv SET UP menu (q w) Gi wØZxq †cR 

†_‡K 4 †P‡c wbe©vPb Ki‡Z nq| AvcvZZ 11 †P‡c Autocalc on Ges 21 †P‡c show cell ‡_‡K 

Formula wbe©vPb Kiv n‡jv| 

     

 

13.1 mvaviY K¨vjKz‡jkb 

‡¯úªWkxU (Spread sheet) e¨envi K‡i mvaviY MYbv Lye mn‡RB Kiv hvq| wKfv‡e GwU Kiv hvq Zv †evSvi Rb¨ 

bZzb GKwU Spreadsheet G wb‡Pi g‡Zv K‡i gvb¸‡jv cÖ‡ek Kiv‡bv n‡jv| jÿYxq †h GKwU msL¨v cÖ‡ek 

Kiv‡bvi ci = Pvc‡j Kvm©i wb‡Pi mvwii c‡ii N‡i P‡j hvq Avi ZvB Kjvg Abyhvqx msL¨v cÖ‡ek Kiv‡bv †ewk 

myweavRbK| 

 

‡Kv‡bv N‡ii gvb wn‡m‡e mivmwi GKwU Operation Kiv hvq| D`vniY¯^iƒc 𝐶1 N‡i 5 × 3 cÖ‡ek Kwi‡q = 
Pvc‡j 𝐶1 Gi gvb wn‡m‡e 15 wbw`©ó n‡e| fzj ms‡kva‡bi Rb¨ o e¨envi Ki‡Z n‡e| 

Ab¨vb¨ N‡ii gvb †_‡K bZzb GKwU N‡i gvb MYbv Kiv hvq| D`vniY¯^iƒc  𝐶2 N‡i 𝐴1 + 𝐵2 wj‡L = 
Pvc‡jB wb‡Pi g‡Zv gvb cÖ`wk©Z n‡e| Qz Ges Qx e¨envi K‡i 𝐴 I 𝐵 cvIqv hvq| 𝐴1 Gi gvb 

3 I 𝐵2 Gi gvb 1 Gi †hvMdj 4 n‡e 𝐶2 N‡ii gvb| AviI wKQz RwUj MYbv mn‡RB Kiv hvq hv wb‡Pi wZb 

b¤^i w¯Œ‡b †`Lv‡bv n‡jv| 

     

cieZ©x av‡ci Rb¨ Kvm©iwU‡K 𝐷1 N‡i wb‡q †h‡Z n‡e| ClassWiz G wb‡Pi g‡Zv K‡i GK¸”Q N‡ii Rb¨ wKQz 

Kvh©Ki MYbv/wnmve Kiv hvq| wb‡Pi †gbywU OPTN menu Gi PZz_© w¯Œ‡b cvIqv hv‡e| T Pvcvi ci wZbevi 

R Kx Pvc‡j GwU cvIqv hv‡e| Avevi T  Pvcvi ci E Kx `yBevi Pvc‡jI GKB w¯Œb cvIqv hv‡e| 

 

wb‡`©kbv¸‡jvi bvg †_‡KB Zv‡`i KvR cwi®‹vifv‡e †evSv hv‡”Q| †h GK¸”Q Ni wb‡q KvR Ki‡Z n‡e Zv wbw`ó 

Kivi Rb¨ cÖ_g I  †kl N‡ii bvg Qy †P‡c Ô:Õ e¨envi K‡i UvBc Ki‡Z n‡e| D`vniY¯^iƒc  
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mean (A1: B4) wb‡`©kbv 𝐴1 †_‡K ïiæ K‡i 𝐵4 ch©šÍ AvUwU N‡ii gv‡bi Mo †ei Ki‡e| GB wb‡`©kbv 𝐶4 

N‡i e¨envi Kivi Rb¨ Kvm©iwU 𝐶4 N‡i wb‡q 3 ‡P‡c Mean wbw`©ó K‡i (A1: B4) wb‡`©kbv e¨envi K‡i 

= Pvc‡jB wb‡Pi g‡Zv djvdj cvIqv hv‡e| 

   

𝐴 Kjv‡gi †hvMdj †ei Kivi Rb¨ 𝐷2 N‡i 𝑠𝑢𝑚(𝐴1:𝐴4) wb‡`©kbv e¨envi Ki‡Z n‡e| 𝐷3 N‡i m‡e©v”P gvb 

†ei Kivi Rb¨ H N‡i Max (A1 : B4) wb‡`©kbv e¨envi Ki‡Z n‡e|  

   

   

 

13.2 Formula Gi e¨envi 

Spreadsheet Gi Kvh©KvwiZv Formula Gi e¨env‡ii Dc‡iB g~jZ wbf©ikxj| MwY‡Z Formula n‡jv wbw`©ó 

Dcv‡q PjK¸‡jv m¤úwK©Z Kiv| G‡ÿ‡Î Spreadsheet G cÖwZwU N‡ii Dcv`vb¸‡jv PjK wn‡m‡e we‡ewPZ nq| 

Spreadsheet Gi ‡Kv‡bv N‡i Formula Gi m~Pbv Kivi Rb¨ Qr e¨envi K‡i mgvb wPý w`‡q ïiæ Ki‡Z 

nq| (G‡ÿ‡Î = Kx e¨envi Kiv hv‡e bv) GwU wKfv‡e KvR K‡i Zv †evSvi Rb¨ B Kjv‡gi Mo ‡ei Kivi 

Formula B5 N‡i UvBc Ki‡Z n‡e| GRb¨ mgvb wPý w`‡q ïiæ Ki‡Z n‡e hv wb‡Pi cÖ_g w¯Œ‡b †`Lv‡bv n‡q‡Q|  

             

Formula ‡kl Kivi Rb¨ = evUb Pvc‡j NiwUi c~‡e©i gvb 2.75 Øviv cÖwZ¯’vwcZ n‡e| 2.75 n‡jv 𝐵 Kjv‡gi 

gv‡bi Mo| Kvm©iwU Ab¨ N‡i wb‡q †M‡j 𝐵5 N‡i 2.75 cÖ`wk©Z n‡e wKš‘ cybivq H N‡i wb‡q †M‡j Dc‡ii me©‡kl 

w¯Œ‡bi g‡Zv wb‡Pi w`‡K Formula wU cÖ`wk©Z n‡e| 

𝐵5 N‡i GKwU Formula i‡q‡Q hvi GKwU gvbI i‡q‡Q| gvbwU memgq Spreadsheet Gi H N‡i cÖ`wk©Z n‡e| 

†h‡nZz SET UP menu e¨envi K‡i Show cell ‡_‡K Formula wbe©vPb Kiv n‡qwQj ZvB Kv©miwU H N‡i 

wb‡q †M‡j Formula wU cÖ`wk©Z n‡e| hw` Show cell ‡_‡K value wbe©vPb Kiv nq Zvn‡j Formula wU H N‡i 

_vK‡jI cÖ`wk©Z bv n‡q eis gvb cÖ`wk©Z n‡e|  

Formula e¨envi Kivi myweav n‡jv hw` ‡Kv‡bv N‡ii gvb cwieZ©b Kiv nq Zvn‡j bZzb K‡i Formula wnmve 

Kivi cÖ‡qvRb c‡ibv eis ¯^qswµqfv‡e bZzb Mo 𝐵5 N‡i cÖ`wk©Z n‡e| GwU ch©‡eÿY Kivi Rb¨ 𝐵2, 𝐵3 I 𝐵4 
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N‡ii gvb cwieZ©b K‡i wb‡Pi w¯Œ‡b †`Lv‡bv n‡jv| 𝐵2, 𝐵3 I 𝐵4 N‡ii cwieZ©‡bi Rb¨ 𝐵5 N‡i gv‡bi cwieZ©b 

n‡jI 𝐷1, 𝐷2 N‡i gv‡bi ‡Kv‡bv cwieZ©b nq bv| †Kbbv 𝐷1 I 𝐷2 N‡i 𝐹𝑜𝑟𝑚𝑢𝑙𝑎 e¨envi Kiv nqwb| 

   

hw` ¯^qswµqfv‡e M‡oi gvb cwieZ©b bv nq Zvn‡j SET UP menu ‡Z wM‡q Auto calculation on Av‡Q 

wKbv Zv †`L‡Z n‡e| hw` off _v‡K Zvn‡j T menu Gi wØZxq w¯Œb (hv Dc‡ii wØZxq w¯Œ‡bi g‡Zv) †_‡K 

4 †P‡c Recalculate Ki‡Z n‡e|  

GLb ch©šÍ Spreadsheet G †h mKj Formula Gi e¨envi †`Lv‡bv n‡q‡Q †m¸‡jv wQj Built in Formula| 

Casio ClassWiz K¨vjKz‡jU‡i Built in Formula QvovI Ab¨vb¨ cÖ‡qvRbxq Formula e¨envi Kiv hvq|  

wb‡Pi †¯úªWkx‡U 𝐴1 I 𝐵1 N‡i GKwU mg‡KvYx wÎf‚‡Ri `yBwU evû Gi ˆ`N¨© †`qv Av‡Q|  𝐶1 N‡i cx_v‡Mviv‡mi 

formula e¨envi K‡i Z…Zxq evû A_©vr AwZfz‡Ri ˆ`N¨© †ei Kiv n‡q‡Q| 

 

𝐴1 I 𝐵1 Gi gvb cwieZ©b Kiv n‡j mv‡_ mv‡_B bZzb AwZfz‡Ri gvb 𝐶1 N‡i †ei n‡e| GKwU Spreadsheet 

G Aek¨ †ek wKQz Formula e¨envi Kiv hvq| wb‡P Ggb wKQz D`vniY ‡`qv n‡jv- 

     

 

13.3 Fill wb‡`©kbv 

Spreadsheet G Formula Gi e¨envi †hgb Spreadsheet Gi Kvh©KvwiZv I eûgywLZv e„w× K‡i‡Q †Zgwb 

Spreadsheet Gi me‡P‡q eo Kvh©KvwiZv n‡jv Spreadsheet Gi gva¨‡g GKmv‡_ A‡bK¸‡jv Ni wb‡q KvR 

Kivi ÿg‡Zvv| Gi gva¨‡g bZzb N‡i ¯^qswµqfv‡e gvb cÖ‡ek Kiv‡bv hvq| GRb¨ fill wb‡`©kbv e¨envi Ki‡Z nq|  

ClassWiz G `yB iKg fill wb‡`©kbv i‡q‡Q| GKwU msL¨vMZ gvb cÖ‡e‡ki Rb¨ Ges Ab¨wU Formula  cÖ‡e‡ki 

Rb¨| D`vniY wn‡m‡e, wb‡P GKwU Spreadsheet ‰ZwiKiv n‡jv, hvi gva¨‡g gy`ªvi gvb iƒcvšÍi Kiv hv‡e| bZzb 

GKwU Spreadsheet ‰ZwiKivi Rb¨ c~‡e©i Spreadsheet Gi mKj gvb gy‡Q †d‡j cÖ_g Kjv‡gi 6wU mvwi‡Z 

UvKvi cwigvY cÖ‡ek Kiv‡bv n‡jv-  

 

hw` 1 Wjvi = 78.81 UvKv nq Zvn‡j, evsjv‡`kx UvKv‡K Wjv‡i iƒcvšÍwiZ Kivi Rb¨ 78.81 Øviv fvM Ki‡Z 

n‡e| A_©vr UvKvi cwigvY‡K 0.12689 Øviv ¸Y Ki‡Z n‡e| myZivs 𝐴 Kjv‡gi cÖwZwU msL¨v‡K 0.012689 
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Øviv ¸Y Ki‡Z n‡e Ges djvdj¸‡jv 𝐵 Kjv‡g msiwÿZ Ki‡Z n‡e| wb‡Pi g‡Zv K‡i GKwU GKK wb‡`©kbv      

Fill Value e¨envi K‡i GwU Kiv hvq| 𝐵1 N‡i Kvm©i _vKv Ae¯’vq OPTN menu ‡_‡K 2 †P‡c Fill 

value wb‡`©kbvq †h‡Z nq|  Fill Value wb‡`©kbvi `yBwU Ask| cÖ_gwU n‡jv Value ‡hLv‡b Formula wjL‡Z 

n‡e I wØZxqwU n‡jv Range A_©vr GK¸”Q N‡ii Rb¨ e¨ewa hvi Dc‡i Formula -wU cÖ‡qvM Ki‡Z n‡e|   

     

cÖ_‡g Formula wU UvBc K‡i = evUb Pvc‡Z n‡e| Value wb‡`©kbvi dg©~jvwU‡Z †h Ni¸‡jvi (A1 ‡_‡K 

A6) Rb¨ Formula cÖ‡qvM Ki‡Z n‡e Zvi cÖ_g NiwU (𝐴1) e¨envi Ki‡Z nq| Kvm©i (!$) Ges oKx 

e¨envi K‡i Range m¤úv`bv Ki‡Z nq| G‡ÿ‡Î Range n‡e B1: B6| Range cÖ‡ek Kiv‡bvi ci `yBevi 

= Pvc‡j Formula wU A1 ‡_‡K A6 cÖwZwU N‡ii gvb¸‡jvi Dci cÖ‡qvM n‡e Ges B1 †_‡K B6 Ni¸‡jv‡Z 

djvdj cÖ`wk©Z n‡e| 

T1 e¨envi K‡i Av‡iK ai‡bi Fill wb‡`©kbv (Fill Formula) e¨envi K‡i cÖwZwU N‡i dg~©jv Ges gvb 

DfqB cÖ‡ek Kiv‡bv hvq| G‡ÿ‡Î C1 ‡_‡K C6 N‡i wb‡Pi w¯Œ‡bi g‡Zv B Kjv‡gi gvb¸‡jvi Abyiƒc gvb 

msiwÿZ n‡e| Fill Formula wb‡`©kbvi cÖ_g Ask A_©vr Formula line G c~‡e© †_‡KB Ô=Õ wPý †`qv Av‡Q|  

   

hw`I C Kjv‡gi gvb¸‡jvi Ges B Kjv‡gi gvb¸‡jv `„k¨Z GK, wKš‘ Kvm©i C Kjv‡gi †h‡Kv‡bv N‡i wb‡q †M‡j 

K¨vjKz‡jU‡ii w¯Œ‡bi wb‡P Formula cÖ`wk©Z n‡e| K¨vjKz‡jU‡ii Kvm©iwU‡K C Kjv‡gi Ni¸‡jv‡Z Avjv`v 

Avjv`v fv‡e wb‡j †`Lv hv‡e †h, cÖwZwU N‡i Avjv`v Avjv`v Formula cÖ`wk©Z n‡”Q| GB Formula ¸‡jv mswkøó 

Ni¸‡jvi Rb¨ MÖnY‡hvM¨| ‡h‡nZz C Kjv‡g Formula  Ges B Kjv‡g gvb e¨envi Kiv n‡q‡Q, myZivs A Kjv‡gi 

‡Kv‡bv gv‡bi cwieZ©‡bi Rb¨ B Kjv‡gi gvb¸‡jv AcwiewZ©Z _vK‡e| wKš‘ A Kjv‡gi †h‡Kv‡bv N‡ii bZzb gv‡bi 

Rb¨ C Kjv‡g msMwZc~Y© cwieZ©b n‡e, hvi KviY c~‡e© Av‡jvPbv Kiv n‡q‡Q| wb‡Pi w¯Œ‡b A Kjv‡gi gvb¸‡jv 

cwieZ©b K‡i †`Lv‡bv n‡jv| 

 

jÿYxq †h, C Kjv‡gi cÖwZwU N‡i Avjv`v Avjv`v fv‡e Formula cÖ‡ek Kiv‡bv hvq wKš‘ Fill Formula wb‡`©kbv 

e¨envi Kiv myweavRbK| 
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D`vniYgvjv 

1. ‡Kv‡bv GKwU ¯‹z‡ji beg †kÖYxi 10 Rb Qv‡Îi wZbwU we‡l‡q cÖvß b¤^i †`qv Av‡Q, QvÎ‡`i GB b¤^i¸‡jvi 

†hvMdj, Mo, kZvsk, m‡e©v”P b¤^i, me©wb¤œ b¤^i †ei Ki‡Z n‡e|  

cÖvß b¤^i¸‡jv n‡jv 

c`v_© we`¨v MwYZ imvqb 

93 78 65 

37 54 38 

82 84 79 

54 57 67 

64 72 86 

72 65 91 

91 87 77 

78 69 84 

68 65 72 

27 34 69 
 

mgvavb- QvÎ‡`i b¤^icÎ ˆZwii Rb¨ cÖ_‡g w8 †P‡c Spreadsheet mode G †h‡Z n‡e| Spreadsheet 

mode G †M‡j cÖ_‡g GKwU Lvwj Spreadsheet Gi cvZv Avm‡e| GB Lvwj Spreadsheet Gi A, B I C 

Kjv‡g h_vµ‡g QvÎ‡`i c`v_©we`¨v, MwYZ I imvqb Gi b¤^i¸‡jv µgvbyhvqx cÖ‡ek Kiv‡Z n‡e| 

     

Gici b¤̂i¸‡jvi †hvMdj D Kjv‡g †ei Kivi Rb¨ T menu ‡_‡K 1 †P‡c Fill Formula wbw`©ó Ki‡Z 

n‡e| Gici Form G Kvm©i wb‡q cybivq T menu ‡Z wM‡q R †P‡c wØZxq †cR †_‡K 4 †P‡c sum 

wbw`©ó K‡i A1 : C1 UvBc K‡i = Pvc‡Z n‡e| Gici Range G wM‡q D1 : D10 UvBc K‡i = Pvc‡j 

me¸‡jv wel‡qi b¤^‡ii †hvMdj D Kjv‡g cvIqv hv‡e| 

   

D‡jøL¨ †h Formula wn‡m‡e sum e¨envi bv K‡i A1 + B1 + C1 e¨envi Ki‡jI GKB djvdj cvIqv †hZ| 

b¤^‡ii Mo †ei Kivi Rb¨ T menu †_‡K Fill Formula wbw`©ó K‡i Form G wM‡q cybivq T †P‡c 

R evUb Pvcvi ci 3 †P‡c Mean wbe©vPb Ki‡Z n‡e| AZtci A1: C1 UvBc K‡i eÜbx ()) eÜ Ki‡Z 

n‡e| Gici = †P‡c Range G wM‡q E1: E10 UvBc K‡i = evUb `yBevi Pvc‡j E Kjv‡g b¤^i¸‡jvi Mo 

cÖ`wk©Z n‡e| 
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kZvsk †ei Ki‡Z n‡j cybivq T menu ‡_‡K 1 †P‡c Fill Formula wbe©vPb Ki‡Z n‡e| Gici Form 

G wM‡q D1 300% (qM) I Range G wM‡q A14 : A24 UvBc K‡i `yBevi  = evUb Pvc‡j A 

Kjv‡gi 14 †_‡K 24 b¤^i Ni¸‡jv‡Z cÖwZwU QvÎ KZ kZvsk b¤^i †c‡q‡Q Zv cÖ`wk©Z n‡e| 

   

jÿYxq †h †h‡nZz Avi bZzb ‡Kv‡bv Kjvg †bB ZvB Range wn‡m‡e A Kjv‡gi wZbwU Ni ev` †i‡L 14 †_‡K 24 

b¤^i †bqv n‡q‡Q †hb mn‡RB G gvb¸‡jv Avjv`v Kiv hvq| Av‡iv jÿYxq†h QvÎ‡`i Mo b¤^i I KZ kZvsk b¤^i 

†c‡q‡Q Zvi gvb GKB| †Kbbv cÖwZwU wel‡qi b¤^i 100. 

B14 N‡i m‡e©v”P b¤^i †ei Kivi Rb¨ Kvm©i Kx e¨envi K‡i B14 N‡i †h‡q T ‡P‡c R Kx Pvi evi Pvc‡j 

wb‡Pi w¯Œ‡bi g‡Zv w¯Œb cÖ`wk©Z n‡e| 

 

Gici 2 †P‡c Max wbe©vPb K‡i (D1: D10) UvBc K‡i = Pvc‡j m‡e©v”P cÖvß b¤^i ( 255 ) 𝐵14 N‡i 

cÖ`wk©Z n‡e| 

 
fvj K‡i jÿ¨ Ki‡j †`Lv hv‡e †h GB b¤^iwU 7 Zg QvÎ Gi cÖvß b¤^i| 

me©wb¤œ gvb †ei Kivi Rb¨ C14 N‡i †h‡q T menu Gi PZz_© cvZv †_‡K 1 †P‡c Min wbw`©ó K‡i        

(D1 : D10) UvBc K‡i = Pvc‡j me©wb¤œ cÖvß b¤^i 129, C14 N‡i cÖ`wk©Z n‡e| 

   

 

2. Fill Formula e¨envi K‡i Fibonacci wmwi‡Ri cÖ_g 45 wU gvb †ei Ki‡Z n‡e| 

 

mgvavb- Avgiv Rvwb Fibonacci series n‡jv msL¨vi Ggb GKwU series hvi cÖwZwU msL¨v Zvi c~‡e©i `yBwU 

msL¨vi †hvMdj| hvi ïiæ 1, 1 w`‡q| Spreadsheet Gi gva¨‡g Fibonacci wmwiR †ei Kivi Rb¨ cÖ_‡g   

w8 †P‡c spread sheet mode Gi cÖ‡ek K‡i A1 I A2 Dfq N‡i 1 cÖ‡ek Kiv‡Z n‡e| Gici  T   
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menu †_‡K Fill Formula e¨envi K‡i Formula wn‡m‡e A1 + A2  Ges Range wn‡m‡e A3 : A45 cÖ‡ek 

Kwi‡q `yBevi   =   Pvc‡j wb‡Pi wP‡Îi g‡Zv A Kjv‡g Fibonacci series cvIqv hv‡e| 

     

 

3. 5% nvi gybvdvq 8000 UvKvi 3 eQ‡ii gybvdv I Pµe„w× gybvdvi cv_©K¨ wbY©q Ki‡Z n‡e|   

 

mgvavb- cÖ_‡g w8 †P‡c Spreadsheet mode wbe©vPb Ki‡Z n‡e| Gici Lvwj Spreadsheet Gi A 

Kjv‡gi cÖ_g PviwU N‡i eQ‡ii msL¨v 0, 1, 2, 3 cÖ‡ek Kiv‡Z n‡e| 

     

B1 N‡i Kvm©i wb‡q T menu †_‡K 1 †P‡c Fill Formula wbe©vPb Ki‡Z n‡e| Form G Formula 

wn‡m‡e 8000 × (
5

100
)  × 𝐴1 UvBc Ki‡Z n‡e| Gici Range G B1: B4 UvBc K‡i `yBevi = Pvc‡Z 

n‡e| Zvn‡j wb‡Pi g‡Zv w¯Œb cÖ`wk©Z n‡e| 

   

‡h‡nZz mij gybvdv ZvB Fromula ‡Z 8000 g~jab wn‡m‡e wbw`©ó| T menu †_‡K 1 †P‡c                   

Fill Formula wbe©vPb K‡i Form G Formula wn‡m‡e 8000 + 𝐵1 I Range G C1 : C4 UvBc K‡i 

`yBevi = Pvc‡j cÖwZ eQi †k‡l gybvdv Avm‡ji cwigvY cÖ`wk©Z n‡e| B1 G k~b¨ eQi †k‡l A_©vr Rgvi mgq 

gybvdv Avm‡ji cwigvY 8000| wØZxq N‡i jÿ¨ Ki‡j †`Lv hv‡e A Kjv‡g eQ‡ii msL¨v hLb 1 ZLb C Kjv‡g 

gybvdv Avm‡ji cwigvY 8400 Ges B Kjv‡g gybvdvi cwigvY 400 cÖ`wk©Z n‡q‡Q| 

   

hv wb‡`©k Ki‡Q cÖ_g eQi †k‡l gybvdvi cwigvY 400 UvKv Avi gybvdv Avm‡ji cwigvY 8000 + 400 = 8400 

UvKv| Avevi Z…Zxq eQi †k‡l gybvdvi cwigvY 1200 UvKv I m~`vm‡ji cwigvY 9200 UvKv|  

 

Pµe„w×i gybvdv I gybvdv Avm‡ji cwigvY Spreadsheet G Pµe„w×i gybvdvi m~Î 𝐶 = 𝑝(1 + 𝑟)3
 e¨envi 

K‡i mn‡RB †ei Kiv hvq| GRb¨ cybivq D1 N‡i †h‡q Option ‡_‡K Fill Formula wbe©vPb K‡i Formula 

wn‡m‡e 8000(1 + .05)𝐴1
 UvBc Ki‡Z n‡e| Gici Range wn‡m‡e D1 : D4 UvBc K‡i `yB evi = Pvc‡Z 

n‡e| Zvn‡j D Kjv‡g Pµe„w×i m~`vmj cvIqv hv‡e| 
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C Kjv‡g mij my`vmj Ges D Kjv‡g Pµe„w×i my`vmj cÖ`wk©Z n‡q‡Q| C4 N‡ii gvb I D4 N‡ii gv‡bi cv_©K¨B 

n‡jv gybvdvi cv_©K¨ hv 9261 − 9200 = 61UvKv| Avevi E1 N‡i †h‡q Fill Formula †Z Formula wn‡m‡e 

𝐷1 − 8000 I E1: E4 UvBc K‡i = evUb `yBevi Pvc‡j E Kjv‡g cÖwZeQi †k‡l Pµe„w×i gybvdv cÖ`wk©Z 

n‡e|  

   

 

Avevi weKí c×wZ‡Z Pµe„w×i gybvdv I gybvdv-Avm‡ji cwigvY †ei Ki‡Z n‡j D1 N‡i ‡h‡q T menu 

‡_‡K Fill formula wbe©vPb K‡i Formula wn‡m‡e 𝐸1 ×  𝐴1 × (5%)[𝑛𝑃𝑟] UvBc Ki‡Z n‡e I Range 

wn‡m‡e D1 : D1 UvBc K‡i = evUb `yBevi Pvc‡j wb‡Pi g‡Zv w¯Œb cvIqv hv‡e| 

   
E1 N‡i g~jab 8000 cÖ‡ek Kwi‡q = evUb Pvc‡j wb‡Pi g‡Zv w¯Œb cvIqv hv‡e|  

 

Gici D2 N‡i Fill Formula wbe©vPb K‡i Formula wn‡m‡e 𝐸1 ×  1 × (
5

100
) I Range wn‡m‡e D2 : D4 

UvBc K‡i = Pvc‡j wb‡Pi g‡Zv w¯Œb cvIqv hv‡e| 

   

Gici E2 N‡i Formula wn‡m‡e 𝐸1 + 𝐷2 cÖ‡ek Kwi‡q Range wn‡m‡e E2 : E4 UvBc K‡i = evUb 

`yBevi Pvc‡j wb‡Pi g‡Zv gybvdv I my`vm†ji ZvwjKv cvIqv hv‡e|  

   

Spreadsheet fvjfv‡e ch©‡eÿY Ki‡j †`Lv hv‡e †h cÖ_g eQi [𝐴 = 1] mij gybvdv I Pµ e„w×i gybvdv mgvb, 

wØZxq eQi [𝐴 = 2] †k‡l mij gybvdv 800 UvKv wKš‘ Pµe„w×i gybvdv 400 + 420 UvKv Ges Z…Zxq eQi †k‡l 

mij gybvdv 1200 UvKv †hLv‡b Pµe„w×i gybvdv 400 + 420 + 441 = 1261 UvKv| 

myZivs mij gybvdv I Pµ e„w×i gybvdvi cv_©K¨ 1261 − 1200 = 61 UvKv| 

Avevi my`vm†ji cv_©K¨ †_‡K gybvdvi cv_©K¨ 9261 − 9200 = 61 UvKv| 
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Abykxjbx-13 

1. wb‡Pi gvb¸‡jv GKwU bZzb Spreadsheet G cÖ‡ek KivI- 

 

  (K) 𝐷1 N‡i 𝐴1 I 𝐵2 †hvM Kivi Rb¨ GKwU wb‡`©kbv (Formula bq) cÖ‡ek KivI| 

  (L) 𝐷2 N‡i 𝐴2 + 𝐵2 + 𝐶2 wbY©q Kivi Rb¨ GKwU Formula cÖ‡ek KivI| Gic‡i 𝐴2 N‡i 7 cÖ‡ek   

Kwi‡q cixÿv Ki| 

  (M) 𝐴 I 𝐵 Kjv‡gi QqwU N‡ii Mo †ei Kivi Rb¨ 𝐷3 N‡i GKwU Formula wjL| 𝐵2 N‡i 3 cÖ‡ek Kwi‡q 

cixÿv Ki| 

  (N) 𝐴, 𝐵 I 𝐶 Kjv‡gi cÖ‡Z¨KwUi m‡e©v”P gvb †ei Kivi Rb¨ 𝐷4 N‡i GKwU Formula wjL| Gici 𝐵1 N‡i 

37 cÖ‡ek cixÿv Ki| 

2. GKwU bZzb Spreadsheet G Fill value wb‡`©kbv e¨envi K‡i 𝐵 Kjv‡gi cÖ_g 15wU N‡i 3 †_‡K ïiæ K‡i    

cÖwZevi 10 e„w×i Rb¨ evwK Ni¸‡jv c~Y© Ki| Gici 𝐵1 Gi gvb cwieZ©b K‡i †`L †h GwU Kjv‡gi evwK 

As‡k ‡Kv‡bv cwieZ©b K‡i bv| 

3. (K) GKwU bZzb Spreadsheet G 𝐴1 N‡i 5 Ges 𝐷1 N‡i 7 cÖ‡ek KivI| 

   (L) Fill Formula e¨envi K‡i 7 K‡i e„w×i Rb¨ 𝐴30 ch©šÍ Ni c~iY Ki| 

   (M) 𝐷1 †K cwieZ©b K‡i 5 K‡i e„w× Rb¨ 150 ch©šÍ MYbv Ki| 

4. Spreadsheet e¨envi K‡i 𝑓(𝑥) = 𝑥2 + 𝑥 dvskbwUi GKwU gv‡bi ZvwjKv ˆZwi Ki| ïiæi Rb¨ 𝐴 Kjv‡g Gi 

wewfbœ gvb bvI Ges Gici Fill Formula e¨envi K‡i 𝐵 Kjv‡g wewfbœ gv‡bi Rb¨ dvsk‡bi gvb †ei Ki| 

5. wb‡Pi Spreadsheet Ges Fill Formula fv‡jvfv‡e jÿ¨ K‡iv- 

   

(a) Dc‡ii Fill Formula cÖ‡ek Kiv‡j Kx n‡e Zv e¨vL¨v Ki| 

(b) Fill Formula †K cwieZ©b K‡i Mean (A1 : A3) wjL‡j Kx n‡e? SETUP G wM‡q Show cell 

‡_‡K Formula †Z cwieZ©b K‡i cixÿv Ki| 
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PZy ©̀k Aa¨vq 

 

 

cwimsL¨vb I m¤¢vebv  

(Statistics and Probability) 

ev¯Íe Rxe‡bi cÖvq mKj ‡¶‡Î cwimsL¨vb I m¤¢vebvi e¨vcK e¨envi cwijw¶Z nq| cwimsL¨vb n‡”Q ‡mB weÁvb, 

‡hLv‡b Z_¨ I DcvË  msM«n, mvRv‡bv Ges we‡køl‡Yi gva¨‡g fwel¨‡Zi m¤ú‡K© aviYv cvIqv hvq|   

Ab¨w`‡K, ‡Kv‡bv NUbv NUvi ‡¶‡Î AwbðqZv _vK‡jB ‡Kej m¤¢vebvi K_v ejv nq| 

GB Aa¨v‡q K¨vjKz‡jUi e¨envi K‡i, †h me wel‡q Av‡jvKcvZ Kiv n‡e-  

 wewfbœ Pj‡Ki mbv³KiY  

 wewfbœ iKg m¤¢vebv wbY©q 

 mgv‡ek e¨envi K‡i m¤¢vebv wbY©q 

 cwiwg‡Zv web¨vm 

GB Aa¨v‡q Statistics Mode dvskb e¨envi K‡i cwimsL¨vb m¤cwK©Z mgm¨vi mgvavb m¤ú‡K© Av‡jvPbv Kiv 

n‡e| ‡mRb¨ w6 evUb ‡P‡c Statistics Mode G cÖ‡ek Ki‡Z n‡e| 

 

14.1 wewfbœ Pj‡Ki mbv³KiY 

14.1.1 GK-Pj‡Ki Av‡jvPbv 

cÖ_‡g GK Pj‡Ki Av‡jvPbv I mgm¨vejx ‡`Lv‡bv n‡e Ges cieZ©x‡Z `yB-Pj‡Ki wKQy mgm¨v ‡`Lv‡bv 

n‡e|w6evUb Pvcvi ci wb‡gœv³ wPÎ ‡`Lv hv‡e| 

   

Gici GK-Pj‡Ki Rb¨ 1(1 – VAR) evUb Pvc‡Z n‡e| wKQy mgm¨vq MYmsL¨v (Frequency) _v‡K Avevi 

wKQy mgm¨vq _v‡K bv| ZvB ClassWiz Gi MYmsL¨v (Frequency Mode) wVK K‡i wb‡Z n‡e| GRb¨ 

qwGes R evUb †P‡c Statistics- ‡h‡Z n‡e Ges wb‡gœv³ wPÎ ‡`Lv hv‡e| 

   

MYmsL¨v Qvov KvR Kivi R‡b¨ 2evUb Pvc‡Z n‡e| ZLb w¯Œ‡b DcvË cÖ‡ek Kiv‡bvi Rb¨ GKwU Lvwj gv‡bi 

ZvwjKv ‡`Lv hv‡e, hv Dc‡ii 2q wP‡Î ‡`Lv‡bv n‡jv| hw` w¯Œ‡b bv ‡`Lv hvq Z‡e C ‡P‡c T3 evUb 

Pvc‡Z n‡e| ClassWiz K¨vjKy‡jUiwU, 1 Pj‡Ki MYmsL¨v (Frequency) Qvov 160wU gvb Ges MYmsL¨vmn 

80wU gvb wb‡Z m¶g| 
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aiv hvK, ‡Kv‡bv ‡gŠmy‡gi Rvbyqvwi gv‡mi 31 w`‡bi me©wbgœ ZvcgvÎv (‡mjwmqvm) wb‡P ‡`qv 

n‡jv|

14°, 14°, 14°, 13°, 12°, 13°, 10°, 10°, 11°, 12°, 11°, 10°, 9°, 8°, 9°, 11°, 10°, 10°, 8°, 9°, 7°, 

6°, 6°, 6°, 6°, 7°, 8°, 9°, 9°, 8°, 7°  
 

gvb¸‡jv K¨vjKy‡jUi Gi 𝑥 Kjv‡g cÖ‡ek Kiv‡Z n‡e| g‡b ivL‡Z n‡e, gvb ‡`Iqvi ci cÖ‡Z¨K evi = evUb 

Pvc‡Z n‡e| 

gvb¸‡jv cÖ‡ek Kiv‡bvi mgq hw` f~j nq, Zvn‡j ERevUb ‡P‡c, gvb¸‡jv ‡PK K‡i ‡bqv hvq| hw` f~j n‡q 

_v‡K, Z‡e, ‡h RvqMvq f~j n‡q‡Q, ‡mLv‡b Kvm©viwU wb‡q mwVK gvbwU w`‡q = evUb Pvc‡Z n‡e| Gici CevUb 

Pvc‡Z n‡e Ges wb‡gœv³ wPÎ ‡`Lv hv‡e| 

     

‡Kv‡bvfv‡eB Statistics Mode Z¨vM Kiv hv‡e bv, Zvn‡j me¸‡jv WvUv gy‡Q hv‡e, ‡m‡¶‡Î Avevi bZyb K‡i 

w6 evUb ‡P‡c ïiæ Ki‡Z n‡e| Gici cwimsL¨vb Gi wewfbœ gvb ‡ei Kivi Rb¨ T evUb Pvc‡Z n‡e 

Ges me¸‡jv option ‡`Lvi Rb¨ RevUb Pvc‡Z n‡e| w¯Œb¸‡jv Dc‡ii 2q I 3q wP‡Î ‡`Lv‡bv n‡jv| 

GLb 2(1-Variable Calc) evUb Pvc‡j GK Pj‡Ki me¸‡jv djvdj ‡`Lv hv‡e| Gici 3wU w¯Œb Avm‡e, hv 

‡`Lvi Rb¨ R evUb Pvc‡Z n‡e| w¯Œbmg~n wb‡Pi wP‡Î ‡`Lv‡bv n‡jv, 

     

cÖ_‡gB cvIqv hv‡e �̅� hv Mogvb cÖKvk K‡i, GLv‡b �̅� = 9.580645161, Zvn‡j ejv hvq, D³ ‡gŠmy‡gi 

Rvbyqvwi gv‡mi Mo ZvcgvÎv 9.580645161; (‡mjwmqvm) GQvov Rvbyqvwi gv‡mi me©‡gvU ZvcgvÎv ∑𝑥 ‡_‡K 

cvIqv hvq| ∑𝑥 Gi ‡_‡K Mo gvb cvIqv hvq| 

�̅� = 
∑𝑥

𝑛
=  

297

31
= 9.58064; 

2q w¯Œb Gi 𝑛 Gi gvb †_‡K eySv hvq, 31wU gvb Av‡Q A_©vr 31 w`‡bi ZvcgvÎv cÖ‡ek Kiv‡bv n‡q‡Q| min Ges 

max †_‡K me©wb¤œ Ges m‡e©v”P ZvcgvÎv cvIqv hvq, hv G‡¶‡Î h_vµ‡g 6° Ges 14° w¯Œ‡b Av‡iv A‡bK ¸‡jv 

gvb †`Lv hvq, ‡hgb 

𝜎𝑥
2 = 5.920915713, hv †f`v¼ (Variance)  

𝜎𝑥 = 2.433293183, hv cwiwg‡Zv e¨eavb (Standard Deviation)  

𝑆𝑥
2 = 6.11827957, hv DcvË n‡Z †f`v¼ (Variance from the sample) 

𝑆𝑥 = 2.47351563, hv DcvË n‡Z cwiwg‡Zv e¨eavb (Standard Deviation from the Sample) 
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GQvov PZz_©K (Quartiles)-   

𝑄1 = 8  

𝑄2 = 𝑀𝑒𝑑(𝑚𝑒𝑑𝑖𝑎𝑛) = ga¨K = 9 

𝑄3 = 11 cvIqv hvq|  

GQvovI Avjv`v fv‡e Dc‡iv³ dj¸‡jv †ei Kiv hvq| GRb¨ DcvË¸‡jv cÖ‡ek Kiv‡bvi ci CevUb †P‡c, 

TGes ZviciRevUb Pvc‡Z n‡e| w¯ŒbwU wb‡P †`Lv‡bv n‡jv, 

     

Gici 1(Summation) evUb Pvc‡j x Ges x2
 ‡hvMdj †ei Kiv hv‡e, ïaygvÎ x †ei Ki‡Z 

n‡j,1evUb †P‡c= evUb Pvc‡Z n‡e, d‡j x = 297 cvIqv hv‡e| hv Dc‡ii 2q I 3q wP‡Î †`Lv‡bv 

n‡jv| GKB fv‡e x2
 ‡ei Kiv hvq| 

Avevi 2(Variable) evUb Pvc‡j, wb‡¤œvv³ w¯Œb †`Lv hv‡e| 

     

GB ZvwjKv †_‡K, 1†_‡K 6evUb e¨envi K‡i, Mogvb †f`v¼, cwiwg‡Zv e¨eavb I †gvU cÖ‡ekK…Z msL¨v 

Rvbv hv‡e|, ïaygvÎ Mo �̅� †ei Ki‡Z n‡j,1evUb †P‡c= evUb Pvc‡Z n‡e, d‡j  �̅� = 9.58064 cvIqv 

hv‡e| hv Dc‡ii 2q I 3q wP‡Î †`Lv‡bv n‡jv|GKB fv‡e min/max ZvwjKv †_‡K min, max, med (ga¨K) 

Ges PZz_©K¸‡jv †ei Kiv hvq|  

Avevi, MYmsL¨vmn KvR Kivi Rb¨ wb‡¤œvv³ wP‡Î Avm‡Z n‡e, †mBRb¨ wb‡¤œvv³ evUb Pvc‡Z n‡e, 

w61CqwR3 

   

Gici 1evUb Pvc†j Dc‡ii 2q w¯ŒbwU †`Lv hv‡e, g‡b ivL‡Z n‡e, GLb cÖwZwU Kjv‡g 80wU K‡i gvb cÖ‡ek 

Kiv‡bv hv‡e| 2q wP‡Î 2 wU Kjvg †`Lv hv‡”Q, cÖ_gwU 𝑥 Ges wØZxqwU Frequency (MYmsL¨v) cÖ‡ek Kiv‡bvi  

R‡b¨| K¨vjKz‡jUiwU, wKfv‡e MYmsL¨v wb‡q KvR K‡i, Zv †`Lvi Rb¨ wb‡Pi D`vniYwU †Lqvj Kwi|  
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‡Kv‡bv GKwU †kÖwYi wkÿv_©x‡`i MwY‡Z cÖvß b¤^‡ii MYmsL¨v mviwY wb‡P †`Iqv n‡jv| 

‡kÖYx e¨vwß MYmsL¨v 

25-34 5 

35-44 10 

45-54 15 

55-64 20 

65-74 30 

75-84 16 

85-94 4 
 

GLv‡b †h‡nZz †kÖYxe¨wß Av‡Q Ges K¨vjKz‡jU‡i, 𝑥 Kjv‡g GKwU K‡i gvb cÖ‡ek Kiv‡Z nq, †m‡nZz, Avgv‡`i 

†kÖYx ga¨gvb wbY©q K‡i Zv 𝑥 Kjv‡g cÖ‡ek Kiv‡Z n‡e| ga¨gvb Spreadsheet Gi gva¨‡g wbY©q K‡i, wb‡¤œvv³ 

†Uwej ˆZwi Kiv n‡jv- 

‡kÖwY ga¨gvb = 
‡kÖwYi EaŸ©gvb + †kÖwYi wb¤œgvb

2
 

   

‡kÖYx e¨vwß ‡kÖwYi ga¨gvb MYmsL¨v 

25-34 29.5 5 

35-44 39.5 10 

45-54 49.5 15 

55-64 59.5 20 

65-74 69.5 30 

75-84 79.5 16 

85-94 89.5 4 

  n = 100 
 

GLv‡b K¨vjKz‡jU‡ii 𝑥 Kjv‡g ga¨gvb Ges frequency Kjv‡g MYmsL¨v cÖ‡ek Kiv‡Z n‡e| g‡b ivL‡Z n‡e 

cÖ‡Z¨KwU DcvË cÖ‡ek Kiv‡bvi ci =evUb Pvc‡Z n‡e| DcvË¸‡jv cÖ‡ek Kiv‡bvi ci wb‡¤œvv³ w¯Œb 2wU †`Lv 

hv‡e  

   

DcvË¸‡jv wVKg‡Zv cÖ‡ek Kiv‡bv n‡jv wKbv Zv †PK Kivi Rb¨ EI RevUb e¨envi Kiv hvq| 

GLb c~‡e©i g‡Zv, CevUb †P‡c, T2evUb Pvc‡j, c~‡e©i g‡Zv me¸‡jv djvdj w¯Œ‡b †`Lv hv‡e, hv wb‡P 

†`Lv‡bv n‡jv 
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wPÎ n‡Z, wkÿv_©x‡`i MwY‡Z cÖvß b¤^‡ii MvwYwZK Mo = 61.9 Ges ga¨K = 64.5 

GLb cÖ_‡g C evUb †P‡c Gici T3 Pvc‡j c~‡e©i Ae¯’v wd‡i Avm‡e| Gici qT evUb Pvc‡j 

GKwU QR code cÖ`wk©Z n‡e| hv wb‡¤œv †`Lv‡bv n‡jv| GB QR code wU Smart Phone Gi gva¨‡g ¯Œ¨vb 

Ki‡j, Casio website-G GB cwimsL¨vbwUi AvqZ‡jL cvIqv hv‡e, hv wb‡P †`Lv‡bv n‡jv, jÿYxq†h, GRb¨ 

†gvevB‡j B›Uvi‡bU Pvjy _vK‡Z n‡e 

 

 

 

 

 

 

14.1.2 ỳB- Pj‡Ki Av‡jvPbv 

`yB- Pj‡Ki cwimsL¨v‡bi WvUv mg~n 2 wU Pj‡Ki gva¨‡g cÖKvk Kiv n‡q _v‡K, ClassWiz K¨vjKz‡jUiwU 

PjK¸‡jvi gvb 𝑥 I 𝑦 Gi gva¨‡g wb‡q _v‡K| c~‡e©i g‡Zv w6evUb ‡P‡c statistics Mode- cÖ‡ek Ki‡Z 

n‡e| w6Pvcvi ci wb‡¤œvv³ wPÎ †`Lv hv‡e| 

   

ZvwjKvi 1g evQvBwU ev` w`‡q evKx me¸‡jv evQvB w`‡q `yB Pj‡Ki wb‡¤œvv³ AvKv‡ii mgm¨v mgvavb Kiv hvq| 

g‡Wj¸‡jv wb‡P †`qv n‡jv, 

Linear (‰iwLK) 𝑦 = 𝑎 + 𝑏𝑥 

Quadratic (wØNvZ) 𝑦 = 𝑎 + 𝑏𝑥 + 𝑐𝑥2
 

Logarithmic (wØNvZ) 𝑦 = 𝑎 + 𝑏 ln𝑥 

Exponential (m~PKxq) 𝑦 = 𝑎𝑒𝑏𝑥
 

Indices (m~PKxq) 𝑦 = 𝑎𝑏𝑥
 

Power (NvZ)  𝑦 = 𝑎𝑥𝑏
 

Inverse (wecixZ) 𝑦 = 𝑎 + 
𝑏

𝑥
 

Linear (‰iwLK) m¤úK© wb‡q KvR Kivi Rb¨ 2†P‡c ïiæ Kiv hvq| 2†P‡c cÖ‡ek Kivi ci w¯ŒbwU wb‡P 

†`qv n‡jvt 
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MYmsL¨v Qvov KvR Kivi R‡b¨, c~‡e©i g‡Zv Frequency (MYmsL¨v) off Ki‡Z n‡e| Zvi R‡b¨ wb‡¤œvv³ evUb 

Pvc‡Z n‡e| 

CqwR32 Ges Dc‡ii 2q wPÎwU †`Lv hv‡e|hw` w¯ŒbwU †`Lv bv hvq Z‡e T 4 evUb 

Pvc‡Z n‡e|  

ClassWiz K¨vjKz‡jUiwU cÖwZwU Kjv‡g 80wU K‡i gvb wb‡Z cv‡i| K¨vjKz‡jUiwU wKfv‡e `yB-Pj‡Ki mgm¨v 

mgvavb K‡i Zv eySvi R‡b¨ wb‡¤œvv³ D`vniY †Lqvj Kwi| 

GKwU ¯‹z‡ji ev”Pv‡`i nvU©we‡Ui cvjm& 15 †m‡KÛ I 60 †m‡K‡Ûi Rb¨ †bqv n‡jv| cÖvß 2 wfbœ mg‡qi DcvË 

Zzjbvg~jK Av‡jvPbv Kiv n‡jv| 

GKwU ¯‹z‡j wKQz bvm© 14wU ev”Pvi GKwU MÖæ‡ci 15 †m‡KÛ Gi nvU©weU Ges cybivq 60 †m‡KÛ Gi nvU©weU wb‡jv| 

Zv‡`i cÖvß †iRvë wb‡¤œv †`qv n‡jv| 

𝑥 (15 

‡m‡K‡Ûi 

nvU©weU) 

14 16 12 15 13 19 14 25 22 23 24 17 20 18 

𝑦 (60 

‡m‡K‡Ûi 

nvU©weU) 

57 65 43 59 41 75 51 92 84 87 86 58 70 68 

 

GLb ch©vqµ‡g 𝑥 Kjv‡g 15 †m‡K‡Ûi nvU©weU Ges 𝑦 Kjv‡g 60 †m‡K‡Ûi nvU©weU DcvË¸‡jv cÖ‡ek Kiv‡Z 

n‡e| g‡b ivL‡Z n‡e, cÖ‡Z¨K evi DcvË †`qvi ci = evUb Pvc‡Z n‡e| DcvË¸‡jv cybivq †PK Kivi Rb¨   

E I R evUb¸‡jv e¨envi Kiv hvq|  

𝑥 Kjvg †_‡K 𝑦 Kjv‡g hvIqvi R‡b¨ $evUb Ges wecix‡Z hvIqvi R‡b¨ ! evUb e¨envi Ki‡Z n‡e| 

gvb¸‡jv cÖ‡ek Kiv‡bvi ci wb‡¤œvv³ w¯Œb mg~n †`Lv hv‡e| 

     

   

hw` bZzb xI y Gi gvb cÖ‡e‡ki cÖ‡qvRb c‡i (Kjvg¸‡jvi gv‡S) Z‡e me¸‡jv WvUv bv gy‡Q, †h RvqMvi bZzb 

gvb cÖ‡ek Kiv‡Z n‡e, †mLv‡b Kvm©iwU wb‡q wM‡q T21†P‡c bZzb gvb †Rvov cÖ‡ek Kiv‡Z n‡e| Gici 

CevUb Pvc‡Z n‡e Ges Dc‡ii †kl w¯Œb †`Lv hv‡e| Gici T evUb Ges RevUb Pvc‡j wb‡¤œvv³ w¯Œb 

mg~n †`Lv hv‡e| 
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wP‡Î †`Lv‡bv 1g ¯¿x‡b wM‡q, 2(2-Variable table) evUb Pvc‡j wb‡¤œvv³ djvdj mg~n †`Lv hv‡e 

    

 

w¯Œb¸‡jv n‡Z, mivmwi  

15 †m‡KÛ nvU©we‡Ui Mo, 𝑥 = 18, 

15  Ó       Ó     cwiwg‡Zv e¨eavb, 𝜎𝑥 = 4.123105 

Ges 60 †m‡KÛ nvU©we‡Ui Mo, 𝑦 = 66.85714286 

60 ‡m‡KÛ nvU©we‡Ui cwiwg‡Zv e¨eavb, 𝜎𝑦 = 15.82429029 cvIqv hvq| 

GLb 𝑥 I 𝑦 Gi g‡a¨ ˆiwLK m¤úK© Rvbvi R‡b¨, cÖ_‡g C evUb †P‡c T3(Regression calc) evUb 

Pvc‡Z n‡e| wb‡¤œvv³ wPÎ cvIqv hv‡e| 

 

 

 

 

 

myZivs ‰iwLK m¤úK©wU (2 `kwgK ¯’vb wb‡q) 

𝑦 = −0.15 + 3.72𝑥 ⟹ 𝑦 = 3.72𝑥 − 0.15 

Ges 𝑟 n‡”Q, correlation coefficient Ges Gi Øviv WvUv¸‡jv KZUv m¤cwK©Z Zv eySv hvq| GLb OPTN 

ZvwjKvi 2q wP‡Î n‡Z Avjv`v fv‡e cÖ‡Z¨KwU gvb †ei Kiv hv‡e| ‡hgb CevUb †P‡c Gi 2q w¯Œ‡b wM‡q 4 
(Regression) evUb Pvc‡j wb‡¤œvv³ wPÎ †`Lv hv‡e| 
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D³ K¨vjKz‡jUiwU, ˆiwLK ev †h‡Kv‡bv g‡Wj e¨envi Kivi ci bZzb gvb Abygvb Ki‡Z mvnvh¨ K‡i| †hgb, 15 

†m‡KÛ nvU©weU Gi gvb 30 Gi Rb¨ 60 †m‡KÛ nvU©weU Gi gvb KZ n‡e Zv wbY©q Kiv hvq, Zvi R‡b¨ 

C30TR45= Ges Dc‡ii 2q w¯ŒbwU †`Lv hv‡e| A_©vr 15 †m‡KÛ Gi nvU©weU 30 n‡j, 

60 †m‡KÛ Gi nvU©weU n‡e 111.5294118. 

wecixZ fv‡e, 60 †m‡KÛ nvU©weU Gi Rb¨ 15 †m‡KÛ nvU©weU †ei Kiv hvq, Zvi Rb¨ �̂� ’̄‡j �̂� wb‡Z n‡e| GLb 

ïaygvÎ 15 †m‡K‡Ûi nvU©weU Gi Mo Rvb‡Z n‡j, OPTN ZvwjKvi 2q w¯Œ‡b wM‡q, 2(Variable) evUb †P‡c 

1(𝑥) evUb Pvc‡Z n‡e Ges = evUb w`‡Z n‡e, Ges wb‡Pi 1g w¯ŒbwU †`Lv hv‡e| 

   

Ges GKB fv‡e 60 †m‡K‡Ûi nvU©weU Gi Mo Rvb‡Z CTR27= evUb Pvc‡j Dc‡ii 2q w¯Œb 

†`Lv hv‡e|GLb 60 †m‡K‡Ûi nvU©we‡Ui M‡oi mv‡_ 15 †m‡K‡Ûi nvU©we‡Ui M‡oi cv_©K¨ †`Lvi Rb¨ CT 
R27P4= wb‡Pi 1g w¯ŒbwU †`Lv hv‡e| 

   

Avevi, TR21= Pvc‡j Dc‡ii 2q w¯Œb †`Lv hv‡e| 

 

14.2 Ab¨vb¨ wiM‡ikb g‡Wj 

ˆiwLK g‡W‡ji g‡Zv, Ab¨vb¨ g‡W‡jI, ClassWiz K¨vjKz‡jUi kyaygvÎ 𝑎 I 𝑏 Gi gvb †ei K‡i, কিন্তু wØNvZ 

g‡W‡j 𝑐 Gi gvb mn †ei nq| (`yB-Pj‡Ki Ab¨ g‡Wj evQvB Ki‡jI cÖ‡ekK…Z gvb 𝑥 I 𝑦 Kjv‡g msiwÿZ _v‡K, 

hw` bv 1-PjK evQvB ev w6 w`‡q bZzb fv‡e statistics mode cÖ‡ek Kiv†bv nq| †m‡ÿ‡Î cybivq WvUv 

cÖ‡ek Kiv‡Z n‡e|) 

K¨vjKz‡jU‡ii ‡iRvë wewfbœ g‡W‡j wewfbœ †`Lv‡e, ZvB Av‡M †_‡K wbwðZ fv‡e Rvb‡Z n‡e ‡Kv‡bv g‡Wj wb‡q 

KvR Ki‡Z n‡e| `yB-Pj‡Ki 1g g‡Wj ev ‰iwLK g‡Wj ev` w`‡q evKx g‡Wj¸‡jv A‰iwLK m¤úK© wb‡q KvR K‡i 

wKš‘ g‡Wj¸‡jv A‰iwLK bq| wKQz g‡Wj eµ-‰iwLK (Curvelinear) bv‡g cwiwPZ, KviY Zv‡`i cÖ`wk©Z wPÎ eµ 

nq| 

Ab¨vb¨ g‡Wj¸‡jv†Z c~e©i g‡ZvB, Av‡M 𝑥 I 𝑦 Kjv‡g DcvË ewm‡q `yB-Pj‡Ki wewfbœ djvdj cvIqv hvq Ges 

Regression e¨envi K‡i GKwU Pj‡Ki bZzb gv‡bi Rb¨ Ab¨ Pj‡Ki bZzb gvb †ei Kiv hvq| 

 

14.3 m¤¢vebv (Probability) 

m¤¢vebv kãwU Avgv‡`i ev¯Íe Rxe‡bi mv‡_ wg‡k Av‡Q| Avgiv K_vq K_vq m¤¢vebv e¨envi K‡i _vwK, †hgb, AvR 

e„wó n‡e wKbv, evsjv‡`k wµ‡KU `j AvR wRZ‡e wKbv ev jUvwi‡Z wRZe wKbv BZ¨vw`| ClassWiz K¨vjKz‡jUi 

m¤¢vebv wbY©‡q A‡bK mnvqK, we‡kl K‡i hLb mgm¨vwUi mgv‡ek ev web¨vm eySv hvq|  
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m¤¢vebv Kivi Rb¨ K¨vjKz‡jUiwUi Mode, Line Input ivLv DËg| Gi Rb¨ qwevUb †P‡c 

1(Input/output) evUb Ges Gici 3(Line 1/ line0) evUb Pvc‡Z n‡e| hv wP‡Î †`Lv‡bv n‡jv 

   

 

14.4 ‡Kv‡bv NUbv NUvi m¤¢vebv 

g‡b Kwi, ‡Kv‡bv ˆ`e cixÿvq mmxg NUbvRMZ 𝑆 Gi Dcv`vbmg~n m¤ú~Y©, mgm¤¢ve¨ I ci¯úi eR©bkxj Ges 

NUbRMZ 𝑆 Gi AšÍM©Z 𝐴 GKwU NUbv| 𝐴 NUbvi Dcv`vb msL¨v = 𝑛(𝐴) Ges NUbRM‡Zi     

Dcv`vb msL¨v = 𝑛(𝑆) n‡j, 𝐴 NUbv NUvi m¤¢vebv 𝑃(𝐴) Øviv m~wPZ Kiv nq, Ges Zv  

𝑃(𝐴) =  
𝑛(𝐴)

𝑛(𝑆)
=  

𝐴 NUbvi Dcv`vb msL¨v

𝑆 NUbvRM‡Zi †gvU Dcv`vb msL¨v
 

‡hgb, jyWzi Q°v ˆ`e fv‡e wb‡¶c Ki‡j  4 Avmvi m¤¢vebv = 
1

6
| ‡Kbbv, Q°v¸wU‡Z 

 ‡gvU Dcv`vb = {1, 2, 3, 4, 5, 6} = 6 wU Ges 4 NUbvwU 1 evi Dcw¯’Z| 

 

14.5 ˆ`e NUbv 
 

ClassWiz K¨vjKz‡jUiwU, Ran # (q.) Ges Ran Int # (Q.) wb‡`©kbvwU e¨envi K‡i ˆ`e 

Pqb (RANDOM)c×wZ‡Z msL¨v cÖ`k©b K‡i| 

Ran # (q.) wb‡ ©̀kbwU k~b¨ (0) n‡Z eo Ges 1 n‡Z †QvU msL¨v ˆ`e Pqb c×wZ‡Z cÖ`k©b K‡i Ges Zv 

Kivi Rb¨ evi evi =evUb Pvc‡Z n‡e (GwU Kivi Rb¨ q.=w`‡q evi evi =evUb Pvcyb)| wKQz 

msL¨v wb‡P †`Lv‡bv n‡jv (g‡b ivLv cÖ‡qvRb  w¯Œ‡b GKB msL¨v bvI Avm‡Z cv‡i, KviY GwU ˆ`e Pqb c×wZ‡Z 

n‡q _v‡K|)   

D³ K¨vjKz‡jU‡i table mode e¨envi K‡i 0 n‡Z 1 Gi g‡a¨ 30wU ˆ`e Pqb msL¨v GK ev‡i †ei Kiv hvq| 

Gi Rb¨ w9evUb †P‡c 𝑓(𝑥) Gi ’̄‡j Ran # cÖ‡ek Kiv‡Z n‡e Ges End = 30 emv‡Z n‡e| hv wb‡¤œv 

†`Lv‡bv n‡jv-  

     

me¸‡jv gvb †`Lvi Rb¨ RI Ee¨envi Kivi hvq| 

‰`e Pqb c×wZ‡Z c~Y© msL¨v †ei Ki‡Z n‡j Ran Int # wb‡`©kbv e¨envi Ki‡Z nq, Gi Rb¨ Q. w`‡q 

ïiæ I †kl gvb (hvi g‡a¨ c~Y© msL¨v wbY©q Ki‡Z n‡e) cÖ‡ek Kiv‡Z n‡e Ges evi evi =evUb Pvc‡Z n‡e| 

†hgb Q°v¸wUi Rb¨ ˆ`e Pqb c×wZ wK Avm‡Z cv‡i Zv †ei Kivi Rb¨, wb‡Pi w¯Œb G †`Lv‡bv n‡jv 
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c~‡e©i g‡Z Table Mode e¨envi K‡i 30wU gvb †ei Kiv hvq| hv wb‡P w¯Œb G †`Lv‡bv n‡jv 

     

 

14.6 mgv‡ek e¨envi K‡i m¤¢vebv wbY©q 

¯^vfvweK fv‡e, 𝑛wU wRwbm †_‡K 𝑟 wU wRwbm evQvB Kivi wbqg, 

ⁿ𝐶𝑟 =
𝑛!

(𝑛−𝑟)! 𝑟!
                                            [! wPýwU Gi Rb¨ quevUb Pvc‡Z n‡e|] 

𝐶  e¨envi Ki‡Z n‡j qPevUb Pvc‡Z n‡e| GKwU D`vniY Gi gva¨‡g eySv hvK, 

GKwU cv‡Î 8wU jvj, 4wU Kv‡jv I 3wU mv`v ej Av‡Q| 3wU ej ˆ`efv‡e †bqv n‡jv; (𝑖)2 wU ej jvj 

(𝑖𝑖) Kgc‡ÿ 2wU jvj ej nevi m¤¢vebv wbY©q Ki? 

(𝑖)2 wU jvj ej nevi A_©- 8wU jvj ej n‡Z 2wU ej evQvB Kiv Ges Ab¨ is‡qi 7wU ej n‡Z 1wU ej evQvB 

Kiv| 

∴ NUbv RM‡Zi †gvU NUbv =
15𝐶3 

2wU jvj ej evQvB Gi NUbv = 
8𝐶2 

Ab¨ is‡qi 1wU ej evQvB Gi NUbv = 
7𝐶1 

∴P (2wU jvj I wfbœ is‡qi GKwU ej) = 
8𝐶2×7𝐶1

15𝐶3
= 

28

65
 

 

(Key log- a8qP2O7qP1$15qP3=) 

 

(𝑖𝑖) Kgc‡ÿ 2wU jvj ej nevi A_©- jvj ej 2wU A_ev 3wU  

𝑃 (2 wU jvj ej Ges 1wU wfbœ is‡qi ej) + 𝑃 (3 wU jvj ej) 

= 
8𝐶2 × 7𝐶1

15𝐶3
+ 

8𝐶3

15𝐶3
=

36

65
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3 wU jvj e‡ji †ÿ‡Î,  

       ‡gvU NUbv msL¨v = 
15𝐶3 

 jvj e‡ji NUbv msL¨v = 
8𝐶3 

 

(Key log- a8qP2O7qP1$15qP3$+a 
8qP3$15qP3=) 

 

14.7 m¤¢vebvi cwiwg‡Zv web¨vm (Normal Probability Distribution) 

ClassWiz K¨vjKz‡jU‡ii mvnv‡h¨ Av`k© cwiwg‡Zv web¨vm ev Pj‡Ki m¤¢vebv wbY©q Kiv hvq| 

cÖvK…wZKfv‡e msNwUZ A‡bK NUbv m¤¢vebvi cwiwg‡Zv web¨vm †g‡b P‡j Ges wPÎwU cwiwg‡Zv †iLv (Bell 

shaped curve), hv wb‡P †`Lv‡bv n‡jv- 

 

wPÎ- cwiwg‡Zv ‡iLv 

 [Av`k© cwiwg‡Zv web¨v‡mi Mo, μ = 0 Ges †f`v¼, 𝜎2 = 1] 

cwiwg‡Zv †iLvi Øviv Ave× †ÿ‡Îi †ÿÎdj 1. cwiwg‡Zv †iLvi AvIZvaxb ‡Kv‡bv wbw`©ó As‡ki ‡ÿÎdj cwiwg‡Zv 

m¤¢vebv e¨envi K‡i wbY©q Kiv hvq| cwiwg‡Zv ‡iLvi ga¨we› ỳ, Av`k© cwiwg‡Zv ˆ`e PjK, 𝑧 = 0 †Z mgvb `yÕfv‡M 

wef³ nq| wZbwU wfbœ e¨ewa‡Z, 𝑧 Gi m¤¢vebv wbY©q Kiv hvq| hv†`i wPÎ wb‡¤œv †`Iqv n‡jv-  

 

 

 

 

hv‡`i m¤¢vebv n‡”Q,  

𝑃(𝑡) = 𝑃𝑟𝑜𝑏 (𝑧 ≤ 𝑡)  

𝑄 (𝑡) = 𝑃𝑟𝑜𝑏 (0 ≤ 𝑧 ≤ 𝑡)  

𝑅(𝑡) = 𝑃𝑟𝑜𝑏 (𝑧 ≥ 𝑡)  

cwiwg‡Zv web¨vm Kivi R‡b¨ K¨vjKz‡jUiwU‡K 1 − 𝑣𝑎𝑟𝑖𝑎𝑏𝑙𝑒 𝑠𝑡𝑎𝑡𝑖𝑠𝑡𝑖𝑐𝑠 𝑀𝑜𝑑𝑒 -G Avb‡Z n‡e, Zvi Rb¨ 

w61 Pvc‡Z n‡e| w¯Œb¸‡jv wb‡¤œv †`qv n‡jv| 

GLv‡b, 

 Probability (- < z ≤ 0) = 0.5 

 Probability (0 ≤ z < ) = 0.5 

P(t) Q(t) R(t) 

wPÎ:02  
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GLb K¨vjKz‡jUiwU GK Pj‡Ki gvb †bIqvi Rb¨ cÖ¯‘Z, hv c~‡e© GK Pj‡Ki Av‡jvPbvq e¨vL¨v Kiv n‡q‡Q| c~‡e©i 

b¨vq GK Pj‡Ki Z_¨ DcvË mg~n K¨vjKz‡jU‡i cÖ‡ek Kiv‡Z n‡e| Z‡e c~‡e© Avgiv Z_¨-Dcv‡Ëi we‡kølY K‡iwQ, 

GLb Avgiv cwiwg‡Zv web¨vm Kie| cwiwg‡Zv web¨vm Kivi Rb¨ Mo (Mean), cwiwg‡Zv e¨eavb (standard 

deviation) Ges †f`v¼ (Variance) Rvbv _vK‡Z n‡e, hv GK Pj‡Ki we‡kølY n‡Z Rvbv hv‡e| 

GLb, C evUb †P‡c TR Pvc‡j wb‡¤œvv³ w¯Œb¸‡jv †`Lv hv‡e|  

     

Gici 4 evUb Pvc‡j, cwiwg‡Zv web¨v‡mi option (evQvB¸‡jv) †`Lv hv‡e, hv Dc‡ii 3q w¯Œ‡b †`Lv‡bv 

n‡jv| 

D³ Option ¸‡jv n‡Z, †h‡Kv‡bv gv‡bi Rb¨ cÖ‡qvRbxq AÂ‡ji m¤¢veZv †ei Kiv hvq| †hgb, g‡b Kwi, 𝑧 =

1. Zvn‡j, Dc‡ii cwiwg‡Zv †iLv wPÎ 02 n‡Z, 

𝑄 (1) = 𝑃(1) − 0.5 Ges 𝑅(1) = 1 − 𝑃(1) = 0.5 − 𝑄(1) 

K¨vjKz‡jUi Gi mvnv‡h¨ Zv mn‡RB †ei Kiv hvq| Zvi Rb¨ 1 evUb †P‡c 𝑃 evQvBwU wb‡q Avevi 1 †P‡c 

= evUb Pvc‡Z n‡e| Avevi 𝑄 evQvBwUi Rb¨ 2 evUb †P‡c 1 w`‡q =evUb Pvc‡Z n‡e Ges 𝑅 evQvBwUi 

Rb¨ 3 w`‡q 1= evUb Pvc‡Z n‡e| hv wb‡Pi w¯Œb¸‡jv †`Lv hv‡e| 

     

‡h‡nZz cwiwg‡Zv web¨vm 𝑧 = 0 †Z cÖwZmg, A_©vr 

𝑧 ≤ −1 Gi m¤¢vebv = 𝑧 ≥ 1Gi m¤¢vebv 

Dc‡ii cwiwg‡Zv †iLvi wPÎ n‡Z Zv mn‡RB eySv hvq| 𝑧 Gi gvb abvZ¥K ev FYvZ¥K Df‡qi Rb¨ gvb †ei Kiv 

hvq| hv wb‡Pi w¯Œ‡b †`Lv‡bv n‡jv- 

   

Dc‡ii 2q wPÎ Gi g‡Zv Avgiv Lye mn‡RB e¨ewai m¤¢vebv †ei Ki‡Z cvwi| †hgb −0.5 ≤ 𝑧 ≤ 1.5 Gi 

m¤¢vebv †ei Ki‡Z, (𝑧 ≤ 1.5 Gi m¤¢vebv) − (𝑧 ≤ −0.5  Gi m¤¢vebv) = 0.62465 [2q wP‡Î n‡Z] 
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A‡bK mgq PjK mg~‡ni Mo (𝑚𝑒𝑎𝑛), 𝜇 = 0 Ges †f`v¼ (variance) , 𝜎2 = 1 AvKv‡i web¨¯Í _v‡K bv| 

mvaviYZ hw` ‡Kv‡bv PjK 𝑋 Gi Mo  𝜇 Ges †f`v¼ 𝜎2
 nq, Z‡e cwiewZ©Z Av`k© cwiwg‡Zv PjK n‡e- 

𝑧 =  
𝑋 − 𝜇

𝜎
  

ClassWiz K¨vjKz‡jU†i D³ cwiewZ©Z PjK w`‡q mivmwi m¤¢vebv wbY©q Kiv hvq|    

aiv hvK, ‡Kv‡bv ¯‹z‡ji QvÎ‡`i D”PZvi Mo 50 BwÂ Ges †f`v¼ 25 BwÂ| GLb Zv‡`i ga¨ n‡Z GKwU QvÎ evQvB 

Kiv n‡jv| QvÎwUi D”PZv 43 Gi Kg nIqvi m¤¢vebv KZ n‡e? 

GLb Av`k© cwiwg‡Zv PjK 𝑧 wbY©q Ki‡Z n‡e, 𝑥 = 43 Gi Rb¨ †hLv‡b, 𝜇 = 50 Ges 𝜎2 = 25 ⇒  𝜎 =

5 [cwiwg‡Zv e¨eavb (standard deviation)]  

∴ 𝑧 =
43 − 50

5
=  −1.4 

hv wb‡Pi wP‡Î †`Lv‡bv n‡jv, 

   
 

CTR41(43p50)P5)= 

Zvn‡j Avgiv ej‡Z cvwi, D³ ¯‹z‡ji cÖvq 8% QvÎ‡`i D”PZv 43 BwÂi Kg n‡e| 

Avevi QvÎ‡`i D”PZv 42 BwÂ †_‡K 60 BwÂ nIqvi m¤¢vebv n‡e 

= 𝑃(42 ≤ 𝑋 ≤ 60 ) 

= 𝑃 (
42−50

5
 ≤

𝑋−𝜇

𝜎
≤

60−50

5
)  

= 𝑃(−1.6 ≤ 𝑧 ≤ 2)  

= 0.922451 (K¨vjKz‡jUi n‡Z) 

hv wb‡P †`Lv‡bv n‡jv 

   

CTR412)pTR41p1.6)= 

 

A_©vr, QvÎ‡`i D”PZv 42 BwÂ †_‡K 60 BwÂ nIqvi m¤¢vebv 92% †_‡K †ewk|  
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D`vniYgvjv 

1| ‡Kv‡bv ¯‹z‡ji 10g †kÖwYi 60 Rb wkÿv_©xi IR‡bi (wK‡jvMÖvg) MYmsL¨v wb‡ekb n‡jv wb¤œiƒc- 

IRb (‡KwR) 46-50 51-55 56-60 61-65 66-70 

MYmsL¨v (wkÿv_©xi 

msL¨v) 
5 10 20 15 10 

i.) MYmsL¨v wb‡ek‡bi AvqZ‡jL AuvK| 

ii.) AvqZ‡j‡Li MYmsL¨v eûfzRAuvK| 

mgvavb- †h‡nZz, GB mgm¨vq e¨ewa e¨envi Kiv n‡q‡Q Ges K¨vjKz‡jUi-G 𝑥 Kjv‡g GKwU K‡i WvUv cÖ‡ek 

Kiv‡bv hvq, †m‡nZz ga¨gvb Spreadsheet Gi gva¨‡g wbY©q K‡i, wb‡¤œvv³ †Uwej ˆZwi Kiv n‡jv- 

ga¨gvb = 
e¨ewai m‡e©v”P gvb + e¨ewai me©wb¤œ gvb

2
 

   

‡kÖwY ga¨gvb MYmsL¨v 

48 5 

53 10 

58 20 

63 15 

68 10 
 

GLb K¨vjKz‡jU‡ii w6evUb †P‡c statistics Mode- G Avm‡Z n‡e, Gici 1-Pj‡Ki Rb¨ 1evUb 

Pvc‡Z n‡e| D³ mgm¨vq MYmsL¨v _vKvq, MYmsL¨v (Frequency Mode) Pvjy Ki‡Z n‡e| GRb¨ 

qwR31Pvc‡Z n‡e Ges wb‡¤œvv³ wPÎ †`Lv hv‡e| 

     

GLb 𝑋Kjv‡g ga¨we› ỳ Ges Freq Kjv‡g MYmsL¨v cÖ‡ek Kiv‡Z n‡e| Dc‡ii 2q Ges 3q w¯Œb `ywU †`Lv hv‡e| 

(Key log-48=53=58=63=68=$R5= 
10=20=15=10=) 
 

i)  GLb AvqZ‡jL †ei Kivi Rb¨ qT evUb Pvc‡Z n‡e, d‡j GKwU QR Code w¯Œ‡b †`Lv hv‡e| D³ 

QR Code wU Smart Phone Gi gva¨‡g ̄ K¨vb Ki‡j Casio website-Gi D³ cwimsL¨vbwU AvqZ†jL cvIqv 

hv‡e| hv wb‡P †`Lv‡bv n‡jv, [jÿYxq †h GRb¨ †gvevB‡j B›Uvi‡bU Pvjy _vK‡Z n‡e] |  
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ii) AvqZ‡jL n‡Z MYmsL¨v eûfzR AuvKvi Rb¨ cÖvß AvqZ‡j‡Li AvqZmg~‡ni f‚wgi mgvšÍivj wecixZ evûi 

ga¨we› ỳmg~n wbY©q K‡i wPwýZ Kiv nq, wPwýZ ga¨we›`y mg~n †iLvsk Øviv mshy³ K‡i MYmsL¨v eûfzR AuvKv nq| 

hv wb‡P †`qv n‡jv 

 

 

 

 

 

2 | wb‡P 50 Rb wkÿv_©xi IR‡bi (‡KwR) MYmsL¨v wb‡ekb mviwY †`Iqv n‡jv| cÖ`Ë WvUvi MvwYwZK Mo I ga¨K 

wbY©q Ki|  

IRb 45 50 55 60 65 70 

MYmsL¨v 2 6 8 16 12 6 

mgvavb- D³ mgm¨vq e¨ewa †bB, d‡j IR‡bi gvb/WvUv mg~n mivmwi 𝑥 Kjv‡g cÖ‡ek Kiv‡bv hv‡e Ges MYmsL¨v 

WvUv mg~n Freq Kjv‡g cÖ‡ek Kiv‡bv nq| 

(Key log- w61qwR3145=50=55=60= 
65=70=$R2=6=8=16=12=6=) 
 

Gi ci wb‡¤œvv³ wPÎ †`Lv hv‡e| 

 

GLb C evUb †P‡c T2evUb Pvc‡j, w¯Œ‡b wb‡¤œvv³ wPÎmg~n †`Lv hv‡e| 

     

 MvwYwZK Mo, 𝑥 = 59.8 (‡KwR) 

   Ges ga¨K, Med = 60 (‡KwR) 
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3| 30 wU wU‡KU 1 †_‡K 30 ch©šÍ µwgK b¤^i †`qv Av‡Q| wUwKU¸‡jv fv‡jvfv‡e wgwk‡q GKwU wU‡KU ˆ`efv‡e 

†bqv n‡jv| wU‡KUwU (𝑖) ‡Rvo msL¨v (𝑖𝑖) Pvi Øviv wefvR¨ (𝑖𝑖𝑖) 8 Gi †P‡q †QvU (𝑖𝑣) 22 Gi †P‡q eo nIqvi 

m¤¢vebv wbY©q Ki| 

mgvavb- 30 wU wU‡KU n‡Z 1 wU wU‡KU ˆ`efv‡e †bqv n‡j, NUbvRM‡Zi †gvU Dcv`vb msL¨v = 30𝐶1 

GLb, 

(𝑖) †Rvo msL¨v nIqvi m¤¢vebv- 1 n‡Z 30 Gi g‡a¨ †Rvo msL¨v Av‡Q 15 wU| D³ 15 wU wU‡KU n‡Z 1 wU 

wU‡KU ˆ`efv‡e †bqv n‡j, †Rvo NUbv NUvi Dcv`vb msL¨v = 15𝐶1. 

P (‡Rvo msL¨v) ev †Rvo msL¨v Avmvi m¤¢vebv = 
15𝐶1

30𝐶1
 = 

15

30
 = 

1

2
 

 

(Key log- w1a15qP1$30qP1=) 
 

(𝑖𝑖) Pvi Øviv wefvR¨ nIqvi m¤¢vebv- 1 n‡Z 30 Gi g‡a¨, Pvi Øviv wefvR¨ msL¨v 7 wU| D³ 7 wU n‡Z 1 wU 

wU‡K ‰`efv‡e †bqv n‡j, Pvi Øviv wefvR¨ NUbv NUvi Dcv`vb msL¨v = 7𝐶1 

P (Pvi Øviv wefvR¨) = 
7𝐶1

30𝐶1
 = 

7

30
 

 

(Key log- a7qP1$30qP1=) 

 

(𝑖𝑖𝑖) 8 Gi †P‡q †QvU nIqvi m¤¢vebv- 1 n‡Z 30 Gi g‡a¨ 8Gi †P‡q †QvU msL¨vwU 7 wU| 

P (8Gi †P‡q †QvU) = 
7𝐶1

30𝐶1
 = 

7

30
 

 

(𝑖𝑣) 22 Gi †P‡q eo nIqvi m¤¢vebv- 1 †n‡Z 30 Gi g‡a¨ 22 Gi †P‡q eo msL¨v 8 wU| 

P (22Gi †P‡q eo) = 
8𝐶1

30𝐶1
 = 

8

30
 = 

4

15
. 
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(Key log- a8qP1$30qP1=) 

 

4| ‡Kv‡bv GKwU jUvwi‡Z 570 wU wU‡KU wewµ n‡q‡Q| iwng 15 wU wU‡KU wKb‡Q| wU‡KU¸‡jv fv‡jvfv‡e 

wgwk‡q 1 wU wU‡KU ˆ`efv‡e cÖ_g cyi¯‹v‡ii Rb¨ †Zvjv n‡jv| iwn‡gi cÖ_g cyi¯‹vi cvIqvi m¤¢vebv KZ?  

mgvavb- 570 wU wU‡KU n‡Z, 1 wU wU‡KU ˆ`efv‡e †Zvjv n‡j, NUbvRM‡Zi †gvU Dcv`vb msL¨v = 570𝐶1 Ges 

iwn‡gi 15 wU wU‡KU n‡Z 1 wU wU‡KU ˆ`efv‡e †Zvjv n‡j, D³ NUbvi Dcv`vb msL¨v = 15𝐶1 

 iwn‡gi cÖ_g cyi¯‹vi cvIqvi m¤¢vebv = 
15𝐶1

570𝐶1
=

15

570
=

1

38
 

 

(Key log- a15qP1$570qP1=) 

 

5| m¤¢vebv wbY©q Ki- 

i) 𝑃(𝑧 < −1.78) 

ii) 𝑃(𝑧 < 0.56) 

iii) 𝑃(𝑧 > −1.45) 

iv) 𝑃(𝑧 > 2) 

v) 𝑃(−1.48 ≤ 𝑧 < 2.82) 
 

mgvavb- i) 𝑃(𝑧 < −1.78) Ans- 0.0375 

   

(Key log- CTR41p1.78=) 

 

ii) 𝑃(𝑧 < 0.56)- 0.7123 

   

(Key log- CTR41.56=) 

iii) 𝑃(𝑧 > −1.45)- [g‡b ivL‡Z n‡e eo/†ewk PvB‡j 𝑅 e¨envi Ki‡Z n‡e] 𝐴𝑛𝑠 − 0.92647  
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(Key log- CTR43p1.45=) 

 

weKí Dcvq- 𝑃(𝑧 > −1.45) 

= 𝑃(−1.45 < 𝑧 < 0) + 𝑃(0 < 𝑧 < ∞)  

= 0.42647 + 0.5  

= 0.92647  

 

(Key log-CTR410)pTR41p1.45)=+ 
.5=) 

 

iv) 𝑃(𝑧 > 2)  𝐴𝑛𝑠 − 0.02275 

   

(Key log- CTR432=) 

 

weKí Dcvq- 𝑃(0 < 𝑧 < ∞) − 𝑃(0 < 𝑧 < 2) = 0.5 − 0.47725 

= 0.2275 

  

v) 𝑃(−1.48 ≤ 𝑧 < 2.82) − 0.928163 

   

(Key log- CTR412.82)pTR41p1. 
48)=) 
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6| GKwU cwiwg‡Zv 𝑋 Pj‡Ki Mo = 27 Ges †f`v¼ = 36 n‡j, 

(𝑖) 𝑃(36 ≤ 𝑋 ≤ 42) Gi gvb wbY©q Ki| 

(𝑖𝑖) (𝑃(𝑋 ≤ 15) Ges 𝑃(𝑋 ≥ 45) Gi gvb Zzjbv Ki| 

mgvavb- 

(𝑖) 𝑃(36 ≤ 𝑋 ≤ 42) 

= 𝑃 (
36−27

6
≤

𝑋−27

6
≤

42−27

0
)         [   𝜎2 = 36 ⇒  𝜎 = 6 ] 

= 𝑃(1.5 ≤ 𝑧 ≤ 2.5)  

= 0.0606  

 

(Key log- CTR412.5)pTR411.5)=) 

 

(𝑖𝑖) (𝑃(𝑋 ≤ 15) = 𝑃 (𝑧 ≤
15−27

6
) 

       = 𝑃(𝑧 ≤ −2) = 0.02275  

 

(Key log- CTR41p2=) 

𝑃(𝑋 ≥ 45) = 𝑃 (𝑧 ≥
41−27

6
) = 𝑃(𝑧 ≥ 3)  

        = 0.00135  

 

(Key log- CTR433=) 
 

7| DËiv †nv‡÷‡ji 300 Rb Qv‡Îi Dci Rwic K‡i †`Lv †Mj †h, ˆ`wbK Li‡Pi Mo 68 UvKv I cwiwg‡Zv 

e¨eavb 3 UvKv| QvÎ‡`i ˆ`wbK LiP cwiwg‡Zvfv‡e web¨v¯Í| 

(i) KZRb Qv‡Îi ˆ`wbK LiP 74 UvKvi †ewk wKš‘ 80 UvKvi Kg nq? 

(ii) ‰`wbK LiP  
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(K) 72 UvKvi †ewk,  (L) Kgc‡ÿ 65 UvKv (M) 64 UvKv ev Zvi Kg (N) eo †Rvo 80 UvKv  

(O) ˆ`wbK LiP 60 †_‡K 65 UvKvi g‡a¨ (P) 65 UvKvi †ewk  71 UvKvi Kg| cÖwZ‡¶‡Î m‡e©v”P QvÎ msL¨v 

†ei Ki| 

 

mgvavb- Mo 𝜇 = 68 Ges cwiwg‡Zv e¨eavb 𝜎 = 3| ‡gvU QvÎ msL¨v 𝑁 = 300 

GLb (i) ‰`wbK LiP 74 UvKvi †ewk wKš‘ 80 UvKvi Kg 

= 𝑃(74 < 𝑋 < 80)  

= 𝑃 (
74−68

3
<

𝑋−68

3
<

80−68

3
)  

= 𝑃(2 < 𝑧 < 4)  

= 0.02272  

 

(Key log- CTR414)pTR412)=) 
 

Giƒc Qv‡Îi msL¨v = 0.2272 × 300 = 6.816 = 7 Rb (cÖvq)| myZivs 7 Rb Qv‡Îi ˆ`wbK LiP 74 

UvKvi †ewk wKš‘ 80 UvKvi Kg| 

(ii) (K) ‰`wbK LiP 72 UvKvi †ewk nIqvi m¤¢vebv 

𝑃(𝑋 > 72)  

= 𝑃 (𝑧 >
72−68

3
)  

= 𝑃(𝑧 > 1.33)  

= 0.091759  

 
(Key log- CTR431.33=) 
 

Giƒc Qv‡Îi msL¨v = 0.091759 × 300 = 27.52 ≈ 28 Rb 

 

(L) ˆ`wbK LiP Kgc‡ÿ 65 UvKv = 𝑃(𝑋 ≥ 65) 

    = 𝑃(𝑧 ≥ −1)  

    = .8413  

 

(Key log- CTR43p1=) 
 

Giƒc Qv‡Îi msL¨v = . 8413 × 300 = 252.402 ≈ 253 Rb 
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(M) ˆ`wbK LiP 64 UvKv ev Zvi Kg 

𝑃(𝑋 ≤ 64) = 𝑃(𝑧 ≤ −1.33) = 0.091759  

 

Giƒc Qv‡Îi msL¨v = 0.091759 × 300 = 27.52 ≈ 28 Rb 

(N) ‰`wbK LiP eo‡Rvo 80 UvKv 

= 𝑃(𝑋 ≤ 80)  

= 𝑃(𝑧 ≤ 4) = 0.99997  

 

Giƒc Qv‡Îi msL¨v = . 99997 × 300 = 299.991 ≈ 300 Rb 

(O) ˆ`wbK LiP 60 †_‡K 65 UvKv g‡a¨ 

= 𝑃(60 ≤ 𝑋 ≤ 65)  

= 𝑃(−2.67 < 𝑧 < −1)  

= 0.1548674  

 

Giƒc Qv‡Îi msL¨v = 0.15486 × 300 = 46.46 ≈ 47 Rb 

(P) ˆ`wbK LiP 65 UvKvi †ewk I 71 UvKvi Kg 

= 𝑃(65 < 𝑋 < 71)  

= 𝑃(−1 < 𝑧 < 1)    

= 0.6826  

 

Giƒc Qv‡Îi msL¨v = 0.6826 × 300 = 204.804 ≈ 205 Rb| 
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Abykxjbx-14 

1| 50 Rb Qv‡Îi cixÿvq cÖvß bv¤^vi wb‡P †`qv n‡jv- 

85, 50, 55, 56, 57, 64, 60, 58, 60, 61, 60, 62, 60, 63, 64, 60, 61, 63, 66, 67, 61, 70, 70, 68, 60,

63, 61. 50, 55, 57, 56, 63, 60, 62, 56, 67, 70, 69, 70, 69, 68, 70, 60, 56, 58, 61, 63, 64 

(K) bv¤^v‡ii Mo wbY©q Ki|   

(L) MYmsL¨vi wb‡ek‡bi AvqZ‡jL AuvK|   

2| wb‡P 50 Rb wkÿv_©xi IR‡bi (‡KwR) MYmsL¨v wb‡ekb mviwY †`Iqv n‡jv| Mo I ga¨K wbY©q Ki| 

IRb (‡KwR) 45 50 55 60 65 70 

MYmsL¨v 2 6 8 16 12 6 
 

3| GKRb K…l‡Ki GK mßv‡ni cÖwZw`‡bi DcvwR©Z UvKv wb‡P †`qv n‡jv, 

102.50, 250, 310, 150.70, 207.40, 120.90 Ges 210.0 Zvi Mo Avq Ges cwiwg‡Zv e¨eavb †ei Ki| 

 

4| GKRb wiwmckwb÷ Zvi Kv‡Q AvMZ GK mßv‡ni cÖwZw`‡bi †dvb Kj †iKW© wjwce× K‡i ivLj, hv wb‡P †`qv 

n‡jv| 

w`b ‡mvg g½j   eya e„nt ïµ 

msL¨v 140 125 134 132 1260 

(i) cÖwZw`‡bi †gvU †dvbK‡ji Mo I cwiwg‡Zv e¨eavb wbY©q Ki| 

(ii) K¨vjKz‡jk‡bi ci wiwmckwb÷ eyS‡Z cvi‡jv, ïµev‡ii WvUv fzj †iKW© n‡q‡Q| mwVK n‡e 126 | 

bZzb gvb cÖ‡ek Kwi‡q bZzb Mo I cwiwg‡Zv e¨eavb wbY©q Ki|   

5| GKwU ¯‹z‡ji ev”Pviv cÖwZw`b wUwd‡bi R‡b¨ M‡o 𝜇 = 8 UvKv Av‡b| hw` cwiwg‡Zv e¨eavb 𝜎 = 7 nq, Z‡e 

20 wU ev”Pv‡`i g‡a¨ KZRb 3 UvKvi †P‡q Kg Av‡b? 

6| `kg †kÖYxi 70 wU Qv‡Îi †cvlv KeyZ‡ii msL¨v wb‡ekb wb‡P †`qv n‡jv- 

KeyZ‡ii 

msL¨v 
0 1 2 3 4 5 6 7 8 

QvÎ 

msL¨v 
12 25 12 10 6 2 1 0 2 

 

MYmsL¨v Kjvg e¨envi K‡i, cÖwZwU Qv‡Îi M‡o KqwU K‡i KeyZi _vK‡e| 

7| Table Mode e¨envi K‡i, 1 n‡Z 8 Gi g‡a¨ 30 c~Y© ˆ`e msL¨v †ei Ki| 

8| 22 wU †gvRvi g‡a¨ KZ Dcv‡q cÖ_g 3 wU ¯’vb c~iY Kiv hv‡e|    

9| hw` 𝑧 Av`k© cwiwg‡Zv PjK nq Z‡e, †ei Ki-  

(i) 𝑃(𝑧 < 0.74)    

(ii) 𝑃(𝑧 > 1.8)    

(iii) 𝑃(−1.5 < 𝑧 < 0.6)  
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evUb cwiwPwZ 

 

q 
GB evUb Pvc‡j Kx‡evW© wkd‡UW n‡q hvq Ges Ab¨vb¨ evUb¸‡jvi Dc‡ii n‡jv y` 

KgvÛ¸‡jv KvR K‡i| 
Q QevUb Pvc‡j ALPHA Input mode Pvjy nq| 

 
 
 

evUb¸‡jv e¨envi K‡i ‡Kv‡bv Input edit Kiv hvq ev Output †`Lv hvq| GQvov 

†Kv_vI w¯Œb cwieZ©‡bi Rb¨ e¨envi Ki‡Z nq| Kvm©‡ii ¯’vb cwieZ©b Kivi Rb¨ GB 

evUb¸‡jv e¨envi Kiv nq| 

w/SETUP evUb Pvc‡j mKj mode cÖ`wk©Z n‡e| qw Pvc‡j SETUP menu cÖ`wk©Z 

n‡e †hLv‡b BbcyU AvDUcyU dig¨vU wVK Kiv hvq|  

W W evUb Gi gva¨‡g K¨vjKz‡jUi Ab Kiv hvq|       

T 
‡Kv‡bv GKwU mode G †h‡q H mode Gi wewfbœ ai‡bi Operation Kivi Rb¨ 

T evUb Pvc‡Z nq| Avevi qT Pvc‡j ‡Kv‡bv GKwU Z_¨ Gi Rb¨ QR 

‡KvW †Rbv‡iU nq| 

r/S O L V E  
‡Kv‡bv GKwU exRMvwYwZK ivwki gvb †ei Kivi Rb¨ r evUb e¨envi Kiv nq| 

‡Kv‡bv mgxKiY mgvavb Kivi Rb¨ qr Pvc‡Z nq| 

y/Y evUb †P‡c †hvMRxKiY Kiv hvq| qy Pvc‡j AšÍixKiY Acv‡iUi cÖ`wk©Z nq| 

[/* mivmwi [ evUb Pvc‡j x PjK BbcyU nq| q[ Pvc‡j mv‡gkb wPý Av‡m 

hvi gva¨‡g ‡Kv‡bv avivi †hvMdj †ei Kiv hvq| 

a/A 
evUb †P‡c K¨vjKz‡jU‡i fMœvsk cÖ‡ek Kiv‡Z nq| wgkÖ fMœvsk cÖ‡ek Kiv‡bvi Rb¨ 

q a Pvc‡Z nq| 

s/ S msL¨vi eM©g~j †ei Kivi Rb¨ s Pvc‡Z nq| Nbg~j †ei Kivi Rb¨ qs 

Pvc‡Z nq| 

d/D 
‡Kv‡bv msL¨vi wØNvZ †ei Kivi Rb¨ d evUb e¨envi Ki‡Z nq Ges wÎNvZ †ei 

Kivi Rb¨ qd Pvc‡Z nq| Base-N mode Pvjy _vK‡j d evUb Pvc‡j 

‡Kv‡bv msL¨v †Wwmgv‡j (Decimal) G cwiYZ nq| 

^/F 
‡Kv‡bv msL¨vi †h‡Kv‡bv Nv‡Zi gvb †ei Kivi Rb¨ ^ evUb Ges ‡Kv‡bv msL¨vi 

†h‡Kv‡bv g~j †ei Kivi Rb¨ q^ Pvc‡Z nq| Base-N mode Ab _vK‡j ̂  

evUb Pvc‡j ‡Kv‡bv msL¨v †n·v‡Wwmgv‡j (Hexadecimal) G cwiYZ nq| 

i/G 
†h‡Kv‡bv wfwËhy³ jMvwi`g cÖ‡ek Kivi Rb¨ i evUb e¨envi Kiv nq| A¨vw›U-jM 

e¨envi Kivi Rb¨ qi e¨envi Ki‡Z nq| Base-N mode G _vK‡j i 
evUb Pvc‡j ‡Kv‡bv msL¨v evBbvwi (Binary) ‡Z cwiYZ nq| 

h/H 
wfwËK jMvwi`‡gi Rb¨ h evUb e¨envi Kiv nq| qh Pvc‡j K¨vjKz‡jU‡i 

𝑒 cÖ`wk©Z nq| Base- N mode G _vK‡j h evUb Pvc‡j ‡Kv‡bv msL¨v A±vj 

(Octal) G cwiYZ nq| 

x/FACT/B 
wWwMÖ wPý e¨envi Kivi Rb¨ x evUb e¨envi Kiv nq| qx †P‡c FACT 

wb‡`©kbv e¨envi K‡i ‡Kv‡bv msL¨vi †gŠwjK Drcv`K †ei Kiv hvq| Q Pvc‡j B 

PjK cÖ`wk©Z nq| 

u/!/C 
‡Kv‡bv msL¨vi ¸YvZ¥K wecixZ †ei Kivi Rb¨ u evUb e¨envi Kiv nq| qu 

‡P‡c d¨v‡±vwiqvj wPý (!) cÖ‡ek Kiv‡bv hvq| Qu†P‡c C PjK cÖ‡ek Kiv‡bv 

hvq| 

E 
 

R 
 

!   $ 
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j/</D 
‡P‡c sine AbycvZ cÖ‡ek Kiv‡Z nq| wecixZ sine AbycvZ cÖ‡ek Kiv‡bvi Rb¨  

qj Pvc‡Z n‡e| Qj Pvc‡j D PjK cÖ‡ek n‡e| 

k/>/E 
k †P‡c cosine AbycvZ cÖ‡ek Kiv‡bv nq| wecixZ cosine AbycvZ cÖ‡ek 

Kiv‡bvi Rb¨ qk Pvc‡Z n‡e| Qk Pvc‡j E PjK UvBc n‡e| 

l/?/F 
l †P‡c tangent AbycvZ cÖ‡ek Kiv‡bv nq| wecixZ tangent AbycvZ cÖ‡ek 

Kiv‡bvi Rb¨ ql Pvc‡Z n‡e| Ql Pvc‡j F PjK UvBc nq|  

J/RECALL 
‡Kv‡bv Pj‡Ki gvb msiÿY Kivi Rb¨ J evUb e¨envi Kiv nq| †g‡gvwiKx¸‡jv‡Z 

‡Kv‡bv GKwU we‡kl Ae¯’vq wK wK gvb msiwÿZ Av‡Q Zv GKev‡i †`Lvi Rb¨ 

qJ Pvc‡Z n‡e| 

b/𝑖 
‡Kv‡bv msL¨v‡K BwÄwbqvwis †bv‡Uk‡b †`Lvi Rb¨ b evUb Pvc‡Z n‡e| complex 

mode G ‡Kv‡bv BbcyU †`Iqvi Rb¨ b Pvc‡Z nq| Avevi complex mode ‡P‡c 

KvíwbK msL¨vi GKK 𝑖 cÖ‡ek Kiv‡bv hvq| 

(/𝐴𝑏𝑠 
evg e¨v‡KU cÖ‡ek Kiv‡bvi Rb¨ b Pvc‡Z n‡e| ‡Kv‡bv ivwki ciggvb (Absolute 

value) ‡ei Kivi Rb¨ q(Pvc‡Z n‡e| 

)/, 
Kgv cÖ‡ek Kiv‡bvi Rb¨ q) Pvc‡Z nq| hw`I Casio ClassWiz G 𝑥 Pj‡Ki 

Rb¨ Avjv`v evUb Av‡Q| wKš ‘Q) Pvc‡jI 𝑥 PjK UvBc nq| 

a/A 
fMœvsk‡K `kwgK Gs `kwgK‡K fMœvs‡k iƒcvšÍi Kiv hvq| wgkÖ fMœvsk‡K cÖK…Z fMœvs‡k 

Ges c ÖK…Z fMœvsk‡K wgkÖ fMœvs‡k iƒcvšÍi Kivi Rb¨ qa Pvc‡Z nq| Qa 

Pvc‡j 𝑦 PjK UvBc nq| 

m/V 
M †g‡gvwiKx‡Z msiwÿZ ‡Kv‡bv gv‡bi mv‡_ wKQz †hvM Ki‡Z PvB‡j m Pvc‡Z nq 

Ges wKQz we‡qvM Ki‡Z n‡j qm Pvc‡Z nq| 

7 q7 Pvc‡j aªæeK gvb¸wji GKwU ZvwjKv Av‡m| 

8 q8 Pvc‡j GKK iƒcvšÍ‡ii Rb¨ GKwU ZvwjKv Avm‡e| 

o 
K¨vjKz‡jU‡i me WvUv gy‡Q †d‡j Avevi Reset Kivi Rb¨ qo Pvc‡Z nq| 

‡Kv‡bv wWwRU gy‡Q †djvi Rb¨ o evUb Pvc‡Z nq| 

C 
†h‡Kv‡bv w¯Œb †_‡K †nvg w¯Œ‡b Avmvi Rb¨ C Pvc‡Z nq| K¨vjKz‡jUi Ad Kivi 

Rb¨ qC Pvc‡Z nq| 

O ¸Y Kivi Rb¨ O evUb Pvc‡Z nq| web¨vm ev cvigy‡Ukb Kivi Rb¨ qOPvc‡Z nq| 

P fvM Kivi Rb¨ P Pvc‡Z nq| mgv‡ek ev Kw¤^‡bkb Kivi Rb¨ qP Pvc‡Z nq| 

+ 
†hvM Kivi Rb¨ + evUb Pvc‡Z nq| Kv‡Z©mxq ¯’vbvsK n‡Z ‡cvjvi ¯’vbvs‡K 

iƒcvšÍ‡ii Rb¨ q+ Pvc‡Z nq| 

p 
we‡qvM Kivi Rb¨ p evUb Pvc‡Z nq| †cvjvi ̄ ’vbvsK n‡Z Kv‡Z©mxq ̄ ’vbv‡¼ iƒcvšÍi 

Kivi Rb¨ qp Pvc‡Z nq| 

./Ran# Random msL¨v †Rbv‡iU Kivi Rb¨ q. Pvc‡Z nq| 

K/𝑒 `‡ki NvZ wjLvi Rb¨ K Pvc‡Z nq| e cÖ‡ek Kiv‡bvi Rb¨ qq Pvc‡Z 

nq| 

M/v 
me©‡kl DËi †`Lvi Rb¨ ev Gi mv‡_ ‡Kv‡bv Acv‡ikb Kivi Rb¨ M Pvc‡Z nq| 

kZKiv wPý cÖ‡ek Kiv‡bvi Rb¨ qvPvc‡Z nq| 

 






