SSC Physics
Aa¨vqwfwËK K‡›U›U
Aa¨vq-13: AvaywbK c`v_©weÁvb I B‡jKUªwb·
cÖ‡qvRbxq Z_¨:
· †ZRw¯ŒqZv : divwm weÁvbx †nbwi †eK‡ij (Henry Becquerel) 1896 mv‡j †`L‡Z cvb †h, BD‡iwbqvg avZzi wbDwK¬qvm †_‡K ¯^Ztù‚Z©fv‡e we‡kl †f`bkw³m¤úbœ wewKiY AweiZ wbM©Z nq| †eK‡ij AviI jÿ K‡ib, †h †gŠj †_‡K GB wewKiY wbM©Z nq Zv GKwU m¤ú~Y© bZzb †gŠ‡j iƒcvšÍwiZ nq| GwU GKwU wbDK¬xq NUbv| GB wewKiY †ZRw¯Œq iwk¥ (Radioactive rays) bv‡g cwiwPZ| †Kv‡bv †gŠj †_‡K †ZRw¯Œq KYv ev iwk¥ wbM©g‡bi NUbv‡K †ZRw¯ŒqZv (Radioactivity) e‡j| †ZRw¯Œq †gŠj Avjdv, weUv I Mvgv bv‡g wZb ai‡bi kw³kvjx iwk¥ wbM©gb K‡i|
· Avjdv KYv : 1. wnwjqvg wbDwK¬qvm
	2. nvB‡Wªv‡Rb cigvYyi f‡ii Pvi ¸Y
	3. Avavb 3.2  1019 C
	4. Avqbvqb m„wó Ki‡Z cv‡i
· weUv KYv :	1. fi B‡jKUª‡bi mgvb A_©vr 9.1  1031 kg
	2. FYvZ¥K Avavbhy³
	3. M¨v‡m Avqbvqb m„wó K‡i 
· Mvgv iwk¥ : 	1. fi †bB
	2. Avavb wbi‡cÿ
	3. `ye©j Avqbvqb ÿgZv
	4. †eM 3  108 ms1
· Aa©vqy : †h mg‡q †Kv‡bv †ZRw¯Œq c`v‡_©i †gvU cigvYyi wVK A‡a©K cwigvY ÿqcÖvß nq Zv‡K H c`v‡_©i Aa©vqy e‡j|
· †ZRw¯Œq iwk¥i e¨envi : i. †ivM wbY©‡q e¨eüZ nq
	ii. †ivM wbivg‡q e¨eüZ nq
	iii. K…wl‡ÿ‡Î e¨eüZ nq
	iv. †Mv‡q›`v Kv‡R e¨eüZ nq
	v. wkí‡ÿ‡Î e¨eüZ nq| 
· B‡jKUªwb· : f¨vKzqvg wUDe, we‡kl ai‡bi †Kjvm I wPc‡mi ga¨ w`‡q ZworcÖev‡ni wbqš¿Y n‡jv B‡jKUªwb·| †iwWI, †Uwjwfkb, †dvb, d¨v·, Kw¤úDUvi, K¨v‡giv, Nwo BZ¨vw` mKj wWfvBm B‡jKUªwb‡·i Ae`vb|
· GbvjM ms‡KZ : †h ms‡K‡Zi gvb wbiew”Qbœfv‡e cwiewZ©Z nq Zv‡K e‡j GbvjM ms‡KZ| 


wPÎ : GbvjM ms‡KZ
	myZivs GbvjM ms‡KZ n‡jv wbiew”Qbœfv‡e cwieZ©bkxj †fv‡ëR ev Kv‡i›U| GB †fv‡ëR ev Kv‡i›U ¯^vfvweKfv‡e cwiewZ©Z nq Ges wbgœZg †_‡K D”PZg gv‡bi g‡a¨ †h‡Kv‡bv gvb MÖnY Ki‡Z cv‡i| GbvjM ms‡KZ Avm‡j GKwU mvBb Zi½| AwWI I wfwWI †fv‡ëR n‡jv GbvjM ms‡K‡Zi D`vniY| 
· wWwRUvj ms‡KZ : wWwRU kãwUi A_© msL¨v| wWwRUvj kãwU G‡m‡Q ÔwWwRUÕ ev msL¨v †_‡K| wWwRUvj ms‡KZ ej‡Z †mB †hvMv‡hvM ms‡KZ †evSvq hv ïay wKQy wbw`©ó gvb MÖnY Ki‡Z cv‡i| G e¨e¯’vq evBbvwi †KvW A_©vr 0 I 1 Gi mvnvh¨ wb‡q †h‡Kv‡bv Z_¨, msL¨v, Aÿi, we‡kl ms‡KZ BZ¨vw` †evSv‡bv Ges †cÖwiZ nq| GB ms‡KZ e¨e¯’vq ÔAbÕ Ae¯’vi gvb 1Ô Ges ÔAdÕ Ae¯’vi gvb 0|


wPÎ : wWwRUvj ms‡KZ
· Aa©cwievnx : wKQy wKQy c`v_© (†hgb wmwjKb I Rv‡g©wbqvg) Av‡Q †h¸‡jv mycwievnx bq, AšÍiKI bq| G‡`i ejv nq Aa©cwievnx| weï× Aa©cwievnx kxZj Ae¯’vq AšÍi‡Ki g‡Zv KvR K‡i Ges ¯^vfvweK Kÿ ZvcgvÎvq Lye mvgvb¨ cwievnx| wKš‘ wKQy wbw`©ó Ab¨ c`v_© Gi mv‡_ †hvM K‡i Gi cwievwnZv evov‡bv hvq| †Kvb c`v_© †hvM Kiv n‡q‡Q Zvi wfwË‡Z Aa©cwievnx‡K n-UvBc I p-UvBc wnmv‡e fvM Kiv nq| wmwjK‡bi mv‡_ dmdivm †hvM K‡i ˆZwi Aa©cwievnx n‡jv n- UvBc Aa©cwievnxi GKwU D`vniY| 
· mgwš^Z eZ©bx : mgwš^Z eZ©bx ev Bw›U‡MÖ‡UW mvwK©U AvBwm (IC) bv‡g †ewk cwiwPZ| Kw¤úDUvi, †gvevBj †dvb †_‡K ïiæ K‡i gvB‡µvI‡fb ch©šÍ hZ iKg ˆe`y¨wZK hš¿cvwZ eZ©gv‡b Avgiv †`wL Zvi AwaKvskwU‡ZB AvBwmi e¨envi †`Lv hvq|
· gvB‡µv‡dvb : gvB‡µv‡dvb‡K PjwZ K_vq gvBK e‡j| †Kv‡bv eo mfv ev Abyôv‡b e³v †h B‡jKUªwbK wWfvB‡mi mvg‡b `uvwo‡q K_v e‡jb Zv‡K gvB‡µv‡dvb ev gvBK ejv nq| gvB‡µv‡dvb kã‡K Zwor ms‡K‡Z iƒcvšÍi K‡i| gvB‡µv‡dvb n‡jv Ggb GKwU wWfvBm hv kãZi½‡K ZvwoZ AwWI Zi½ ev ms‡K‡Z cwiewZ©Z K‡i| ZvwoZ AwWI Zi‡½i K¤úv¼ I Av‡cwÿK we¯Ívi kã Zi‡½i g‡ZvB _v‡K| 
· w¯úKvi : w¯úKvi gvB‡µv‡dv‡bi wVK wecixZ KvRwU K‡i| w¯úKvi gvB‡µv‡dv‡bi Zwor ms‡KZ‡K Abyiƒc k‡ã iƒcvšÍwiZ K‡i|  
· †iwWI : †iwWI we‡bv`b I †hvMv‡hv‡Mi GKwU ¸iæZ¡c~Y© gva¨g| †gvevBj ev †mjyjvi †Uwj‡dvb †hvMv‡hv‡M †iwWI e¨eüZ nq| †iwWI Avwe®‹v‡i †hme weÁvbx Ae`vb †i‡L‡Qb, Zviv n‡jb BZvwji ¸Mwj‡qj‡gv gvK©wb I evsjv‡`‡ki m¨vi RM`xkP›`ª emy| 
· †Uwjwfkb : †Uwjwfkb n‡jv Ggb GKwU hš¿ hvi mvnv‡h¨ Avgiv `~ieZ©x †Kv‡bv ¯’vb †_‡K kã †kvbvi m‡½ e³vi Qwe †Uwjwfk‡bi c`©vq †`L‡Z cvB| jwR †eqvW© 1926 mv‡j †Uwjwfk‡b wPÎ †cÖi‡Y mÿg nb| 
· †Uwj‡dvb : †Uwj‡dvb n‡jv we‡k¦i me©e„nr, me‡P‡q eûj e¨eüZ I RbwcÖq GK RwUj †hvMv‡hvM gva¨g| †h‡Kv‡bv †`‡k K_vevZ©v ejv, evZ©v, d¨v·evZ©v cvVv‡bv, Kw¤úDUvi †hvMv‡hvM, B-†gBj Av`vb-cÖ`vb BZ¨vw` †ÿ‡Î GwU e¨eüZ nq| Av‡jKRvÛvi MÖvnvg †ej (Alexander Graham Bell) 1875 mv‡j †Uwj‡dvb Avwe®‹vi K‡ib| eû weeZ©‡bi ga¨ w`‡q MÖvnvg †e‡ji Avwe®‹…Z †Uwj‡dvb AvR‡Ki AvaywbK †Uwj‡dv‡b G‡m †cuŠ‡Q‡Q, ˆZwi n‡q‡Q KW‡jm, †mjyjvi, †gvevBj BZ¨vw` bv‡gi †Uwj‡dvb|  
· †gvevBj †dvb : †gvevBj †dvb ev gy‡Vv‡dvb eZ©gv‡b me‡P‡q †ewk e¨eüZ I RbwcÖq †hvMv‡hvM gva¨g| ïay †hvMv‡hvM bq G †dv‡b K¨vk †c‡g›U, wej cwi‡kva, Gqvi‡cv‡U© †PK-Bb I K‡jR ev wek¦we`¨vj‡q fwZ©i `iLv¯Í Ki‡Z cvi| 
· d¨v· : d¨v· n‡jv Ggb GKwU B‡jKUªwbK e¨e¯’v hvi gva¨‡g †h‡Kv‡bv Z_¨, Qwe, wPÎ, WvqvMÖvg ev †jLv ûeû Kwc K‡i †cÖiY Kiv hvq| G h‡š¿i mvnv‡h¨ †h‡Kv‡bv g~j `wjj ûeû cybiærcv`b Kiv nq| 
	1842 mv‡j d¨v· †gwkb Avwe®‹…Z n‡jI †iwWI d¨v· Gi hvÎv ïiæ nq 1930 mv‡j| weÁvbx Av‡jKRvÛvi †eBb d¨v· Avwe®‹vi K‡ib| 
· Kw¤úDUvi : Kw¤úDUvi k‡ãi A_© MYK ev wnmveKvix| Kw¤úDUvi n‡jv GKwU B‡jKUªwbK wWfvBm hv DcvË MÖnY, cÖwµqvKiY, iƒcvšÍi, msiÿY I †cÖiY K‡i|
	MvwYwZK wnmve QvovI Kw¤úDUvi †Kv‡bv wKQy cQ›` Kiv ev wbe©vPb Kiv, bKj Kiv, Zzjbv Kiv, avivevwnKfv‡e mvRv‡bv BZ¨vw` KvR Ki‡Z cv‡i| e¨emv, evwYR¨, cÖkvmb, wkÿv, wkí, wPwKrmv, †hvMv‡hvM, cÖwZiÿv, we‡bv`b cÖf„wZ †ÿ‡Î Kw¤úDUv‡ii cÖ‡qvM w`b w`b †e‡o P‡j‡Q| 
· B›Uvi‡bU : B›Uvi‡bU n‡jv Ô†bUIqv‡K©i †bUIqvK©Õ ev ÔmKj †bUIqv‡K©i RbbxÕ| GwU GKwU AvšÍR©vwZK †bUIqvK© hv mshy³ K‡i‡Q wewfbœ †`‡ki cÖvq 4,00,000 Gi †ewk †QvU †QvU †bUIqvK©‡K| 1969 mv‡j Av‡gwiKvi cÖwZiÿv wefvM B›Uvi‡bU Pvjy K‡i‡Q| B›Uvi‡bU n‡jv Ggb GK`j †bUIqvK© ev AmsL¨ Kw¤úDUvi, †gv‡Wg, †Uwj‡dvb jvBb w`‡q ˆZwi| Gme Dcv`vb ci¯ú‡ii mv‡_ †fŠZfv‡e mshy³| G †bUIqvK© ci¯ú‡ii mv‡_ †h‡Kv‡bv Z_¨ ev DcvË Av`vb cÖ`v‡b mÿg|
[bookmark: _GoBack]	B-†gBj : B‡jKUªwbK †gBj‡K ms‡ÿ‡c ejv nq B-†gBj| B-†gBj n‡jv B›Uvi‡b‡Ui gva¨‡g eÜyevÜe, mncvVx, AvZ¥xq¯^Rb ev mnKg©x‡`i mv‡_ `ªæZ Ges `ÿ †hvMv‡hv‡Mi Dcvq| B›Uvi‡b‡Ui mvnv‡h¨ GK Kw¤úDUvi †_‡K Ab¨ Kw¤úDUv‡i wPwV cvVv‡bv I MÖnY Kiv hvq, WKz‡g›U, wPÎ, Qwe Ges †h‡Kv‡bv Z_¨ Av`vb-cÖ`vb Kiv hvq|



m„Rbkxj cÖkœ:
 1. XvKv †evW© 2020
we`¨vj‡qi wewfbœ Abyôv‡b ‘A’ I ‘B’ Gi `ywU B‡jKUªwbK wWfvBm e¨envi Kiv nq| ‘A’ hš¿wU kã kw³‡K Zwor kw³‡Z Ges ‘B’ hš¿wU Zwor kw³‡K kã kw³‡K iƒcvšÍi Ki‡Z cv‡i|
K. mwjb‡qW Kv‡K e‡j?				         1
L. `~i-`~iv‡šÍ Zwor †cÖi‡Y †÷c Avc UªvÝdg©vi e¨envi Kiv nq 
   †Kb?						         2
M. DÏxc‡Ki ‘A’ wWfvBmwUi Kvh©µg eY©bv Ki|	         3
N.‡iwWI‡Z Abyôvb m¤úªPv‡ii †ÿ‡Î wWfvBm `ywUi Ae`vb 
   Av‡jvPbv Ki|					         4
1 bs cÖ‡kœi DËi
K. KvQvKvwQ ev Nb mwbœweó A‡bK¸‡jv c¨vuPhy³ j¤^v †ejbvKvi K‡qj ev Zvi‡K mwjb‡qW e‡j|
L. `~i-`~iv‡šÍ Zwor †cÖi‡Yi Rb¨ †÷c Avc UªvÝdg©vi e¨envi Kiv nq| Avgiv Rvwb, we`y¨r †K‡›`ª we`y¨r kw³ wbb¥ †fv‡ë‡R Drcv`b Kiv nq| c‡i G †fv‡ëR‡K †÷c Avc UªvÝdg©v‡ii mvnv‡h¨ D”P †fv‡ë‡R iƒcvšÍwiZ Kiv nq| we`y¨r mÂvj‡bi Rb¨ †hme cwievnx Zvi e¨envi Kiv nq Zv‡`i GKwU wbw`©ó cwigvY †iva _v‡K| d‡j G †iva‡K AwZµ‡gi Rb¨ Zworkw³i GKwU Ask Zv‡c iƒcvšÍwiZ nq| A_©vr kw³i jm ev ÿq nq| G jmB n‡jv Zwo‡Zi wm‡÷g jm| D”P †fv‡ë‡R we`y¨r mÂj‡bi d‡j we`y¨r wMÖW Z_v cwievnxi †iv‡ai Kvi‡Y †h jm nq Zv A‡bKvs‡k K‡g hvq| GKwU wbw`©ó cwigvY we`y¨rkw³i Rb¨, D”P ‡fv‡ë‡R we`y¨r mÂvj‡bi d‡j Zwor cÖev‡ni gvb Kg nq& Gi d‡j †ivaRwbZ j‡mi cwigvYI K‡g hvq GRb¨B `~i-`~iv‡šÍ Zwor †cÖi‡Yi Rb¨ †fv‡ëR e„w× K‡i Zwor c‡evn n«vm Kiv nq| hv †÷c Avc UªvÝdg©v‡ii gva¨‡g mn‡RB Kiv hvq|
M. DÏxcK †_‡K cvB, A hš¿wU kã kw³‡K Zwor kw³‡Z iƒcvšÍi K‡i| myZivs A wWfvBmwU GKwU gvB‡µv‡dvb|
wb‡P Gi Kvh©c×wZ eY©bv Kiv n‡jvÑ
0. gvB‡µv‡dv‡b GKwU PjKzÛjx I Wvqvd«vg bv‡g avZzi cvZjv cvZ _v‡K| gvB‡µv‡dv‡b K_v ej‡j kã Zi½ Øviv Wvqvd«vg Kw¤úZ nq| 
0. G K¤úb †PŠ¤^K †ÿ‡Îi g‡a¨ AMÖ-cðvr MwZkxj K‡i| d‡j PjKzÛjx‡Z chv©qe„Ë Zwor cÖevn Avweó K‡i|
0. Gfv‡eB kã kw³, Zwor kw³‡Z iƒcvšÍwiZ nq|

N. DÏxc‡Ki A wWfvBmwU kã kw³‡K Zwor kw³‡Z Ges B wWfvBmwU Zwor kw³‡K kã kw³‡Z iƒcvšÍi K‡i| myZiv A I B wWfvBm `ywU h_vµ‡g gvB‡µv‡dvb I ¯úxKvi| wb‡P †iwWI‡Z Abyóvb m¤úªPv‡ii †ÿ‡Î wWfvBm `ywUi Ae`vb Av‡jvPbv Kiv n‡jvÑ
Z_¨ Av`vb-cÖ`vb Ges we‡bv`‡bi gva¨g wn‡m‡e †iwWIi e¨envi D‡jøL‡hvM¨| 
‡eZvi m¤úªPvi †÷k‡bi ÷zwWI‡Z †Kv‡bv e¨w³ gvB‡µv‡dv‡bi mvg‡b K_v ej‡j, gvB‡µv‡dvb H kã‡K ZworZi½iƒ‡c AwWI ms‡K‡Z iƒcvšÍi K‡i hvi K¤úv¼ 20 ‡_‡K 20000 nv‡R©i g‡a¨ _v‡K| †ewk `~i †h‡Z cv‡i bv e‡j Z_¨ enbKvix Kg K¤úv‡¼i G Zi½‡K ZvB GK cÖPvi D”P K¤úv¼ wewkó ZvwoZ‡PŠ¤^K Zi‡½i mv‡_ wgwkªZ Kiv nq| D”P K¤úv¼ wewkó G Zi‡½i bvg evnK Zi½ Ges wgwkÖZ Zi½‡K ejv nq gWz‡j‡UW ev iƒcv‡ivwcZ Zi½ ev †eZvi Zi½| †eZvi Zi½‡K A¨vgwcødvqv‡i weewa©Z K‡i †cÖiK h‡š¿i G‡›Ubvi mvnv‡h¨ ZvwoZ‡PŠ¤^K Zi½ wn‡m‡e k~‡Y¨ †cÖiY Kiv nq hv f’wg I AvKvk Zi‡½ wef³ nq| f’wg Zi½wU MÖvnK mh‡š¿i Gwi‡q‡j †cuŠQvq& Ab¨w`‡K AvKvk Zi½ AvqbgÛ‡j cÖwZdwjZ n‡q c„w_ex‡Z wd‡i G‡m MÖvnK h‡š¿i Gwi‡q‡j aiv c‡o| MÖvnK hš¿ †eZvi Zi½‡K ZworcÖev‡n iƒcvšÍi K‡i| Gici wWgWz‡jkb cÖwµqvq evnK Zi½ n‡Z kã Avjv`v K‡i †bIqv nq Ges A¨vgwcødvqv‡ii mvnv‡h¨ ZworcÖevn‡K weewa©Z K‡i jvDW w¯úKv‡i †cÖiY Kiv nq| jvDW ¯úxKvi ZworcÖevn‡K cybivq k‡ã iƒcvšÍwiZ K‡i, hv Avgiv †iwWI‡m‡U ïb‡Z cvB|
 2. h‡kvi †evW© 2020
[image: ]
K. Bw›U‡MÖ‡UW mvwK©U Kv‡K e‡j?			         1
L. `~i Ñ `~iv‡šÍ ˆe`y¨wZK ms‡KZ †cÖi‡Y AcwUK¨vj dvBevi 
   myweavRbK †Kb? e¨vL¨v Ki|			         2
M. 1 bs wPÎwU eZ©bx‡Z mshy³ K‡i †`LvI †h, Bnv AC Kv‡i›U‡K 
   DC Kv‡i‡›U iƒcvšÍi K‡i|			         3 
N. 2 bs wP‡Îi hš¿wU eZ©bx‡Z mshy³ K‡i Kxfv‡e wmMb¨vj‡K 
    weewa©Z Kiv hvq? we‡kølY Ki|			         4
2 bs cÖ‡kœi DËi
K. Bw›U‡MÖ‡UW mvwK©U n‡jv wmwjK‡bi g‡Zv Aa©cwievnx e¨envi K‡i ˆZwi Ggb GKwU wbg©vY hv‡Z Avgv‡`i AvOz‡ji b‡Li mgvb RvqMvq jÿ jÿ AvYyexÿwYK Zwor eZ©bx mshy³ _v‡K|
L. `~i-`~iv‡šÍ ˆe`y¨wZK ms‡KZ †cÖi‡Y AcwUK¨vj dvBevi e¨envi myweavRbK KviYÑ
1. GKwU AcwUK¨vj dvBev‡ii ga¨ w`‡q GKm‡½ cÖvq 2000 ‡Uwj‡dvb ms‡KZ mÂvjb Kiv hvq|
2. Gi ga¨w`‡q cvVv‡bv ms‡K‡Zi ZxeªZvi cÖvq †Kv‡bv cwieZ©b nq bv|
M. DÏxc‡Ki 1bs wPÎwU GKwU p-n Rskb Wv‡qvW| GwU GKgyLxKviK wn‡m‡e KvR K‡i A_©vr AC ‡K DC  ‡Z iƒcvšÍi K‡i| p-n Rskb Wv‡qv‡Wi p cÖvšÍ †Kv‡li abvZœK cÖv‡šÍi mv‡_ Ges n cÖvšÍ †Kv‡li FYvZœK cÖv‡šÍi mv‡_ hy³ _v‡K ZLb n UvBc Aa©cwievnxi B‡jKUªb¸‡jv †Kv‡li FYvZœK cÖv‡šÍi weKl©‡Y p UvBc Aa©cwievnx‡Z Ges p UvBc Aa©cwievnxi †nvj †Kv‡li FYvZœK cÖv‡šÍi AvKl©‡Y n UvBc Aa©cwievnx‡Z cwievwnZ nq| A_©vr p-n Rskb Wv‡qv‡Wi ga¨ w`‡q Zwor cÖevn P‡j| wKš‘ p-n Rskb Wv‡qvW‡K hw` †Kv‡li mv‡_ D‡ëv K‡i mshy³ Kiv nq Z_v p-n Rskb Wv‡qv‡Wi p cÖvšÍ e¨vUvwii FYvZœK cÖv‡šÍi mv‡_ mshy³ Kiv nq| ZLb Wv‡qv‡Wi ga¨ w`‡q Zwor cwievwnZ nq bv|
[image: ]
A_©vr p-n Rskb Wv‡qvWwU GKw`‡K Zwor cÖev‡n AbygwZ †`q Z_v GKgyLx KviK wn‡m‡e KvR K‡i|
AZGe, 1 bs wPÎwU eZ©bx‡Z mshy³ Ki‡j Bnv AC Kv‡i›U‡K DC Kv‡i‡›U iƒcvšÍi K‡i|
N. DÏxc‡Ki 2bs wP‡Îi hš¿wU GKwU UªvbwR÷i| GwU‡K eZ©bx‡Z mshy³ K‡i wmMb¨vj‡K weewa©Z Kiv hvq|
we‡kølYt
n-p-n UªvbwR÷i‡K weea©K wn‡m‡e e¨envi Ki‡Z ‡em I GwgUv‡ii ga¨ †_‡K AvDUcyU †bqv nq| Gwm wmMb¨vj †fv‡ëR Drm QvovI GLv‡b GKwU e¨vUvwi [image: ] BbcyU mvwK©‡U e¨envi Kiv nq| GB wW.wm. †fv‡ëR‡K ejv nq Ôevqvm †fv‡ëRÕ Ges Gi gvb Ggb nq †hb Gwm wmMb¨v‡ji FYvZœK A‡a©‡Ki mgqI GwgUvi †em Rvskb m¤§yL †Svu‡K _v‡K|
[image: ]
GwgUvi †em Rvsk‡b cÖhy³ wmMb¨v‡ji FYvZœK Aa©vs‡ki mgq RvskbwU m¤§yL †SvuK e„w× cvq| d‡j AwaK cwigvY B‡jKUªb GwgUvi †_‡K †e‡mi ga¨ w`‡q Kv‡j±‡i cÖevwnZ nq Ges Kv‡j±‡ii cÖevn e„w× cvq|
GB ewa©Z Kv‡j±i cÖevn Kv‡j±‡ii fvi †iva RL ‡Z AwaK cwigv‡Y wefe cZb NUvq| wmMb¨v‡ji FYvZœK Aa©vs‡ki Rb¨ GwgUvi †e‡mi m¤§yL †SvuK K‡g hvq| d‡j Kv‡j±‡i cÖev‡ni gvÎvI K‡g hvq| Kv‡j±‡i cÖevn Kg nIqvq eZ©bxi AvDUcyU †fv‡ëR Kg n‡e| Gfv‡e 2bs wP‡Îi hš¿wU wmMb¨vj‡K weewa©Z K‡i|
 3. Kzwgjøv †evW© 2020
`kg †kÖwYi QvÎ mgªvU wkÿvmd‡i iƒccy‡i †Mj| †mLv‡b wbDwK¬q Pzjøx‡Z kw³ Drcv`‡bi e¨e¯’vcbv ch©‡eÿY Kij|
K. d¨v· Kx?					         1
L. ‡ZRw¯Œq †gŠ‡ji Aa©vqy ej‡Z Kx †evSvq?		         2
M. m¤ªv‡Ui †`Lv ¯’v‡b wKfv‡e kw³ Drcvw`Z n‡”Q? eY©bv Ki|   3
N. evsjv‡`‡k H kw³ Drcv`‡bi e¨e¯’v KZUzKz †hŠw³K e‡j Zzwg 
   g‡b Ki?					         4
3 bs cÖ‡kœi DËi
K. d¨v· n‡jv Ggb GKwU B‡jKUªwbK e¨e¯’v hvi gva¨‡g †h‡Kv‡bv Z_¨, Qwe, wPÎ, WvqvMÖvg ev †jLv ûeû Kwc K‡i †cÖiY Kiv hvq|
L. ‡h mg‡q ‡Kv‡bv †ZRw¯Œq c`v‡_©i †gvU cigvYyi A‡a©K cwigvY ÿqcÖvß nq Zv‡K H c`v‡_©i Aa©vqy e‡j| D`vniY¯^iƒc, †Kv‡bv †gŠ‡j 800000 wU †ZRw¯Œq cigvYy Av‡Q| Gi A‡a©K A_©vr 400000 wU cigvYy ÿq n‡q †Kv‡bv bZzb ‡gŠ‡j iƒcvšÍwiZ n‡Z †h mgq jv‡M Zv‡K H c`v‡_©i Aa©vqy e‡j| cieZ©x Aa©vqyi ci G‡Z Aewkó _vK‡e 200000 wU cigvYy| Avi GKwU Aa©vqyi ci G cigvYyi msL¨v `vuov‡e 100000 wU‡Z, Gfv‡e Pj‡Z _vK‡e|
M. DÏxcK †_‡K cvB, `kg †kÖwYi QvÎ m¤ªvU wkÿv md‡i cvebvi iƒccy‡i †Mj| †mLv‡b wbDwK¬q Pzjøx‡Z kw³ Drcvw`Z nq| GB Pzwjø‡Z R¡vjvwb wn‡m‡e g~jZ BD‡iwbqvg 235 e¨eüZ nq|
BD‡iwbqvg 235 wbDwK¬qvm Lye mn‡RB wbDUªb‡K MÖnY Ki‡Z cv‡i| ZLb BD‡iwbqvg 235 cy‡ivcywi Aw¯’wZkxj n‡q hvq| GUv ZLb [image: ]Ges [image: ]G `y‡Uv †QvU wbDwK¬qv‡m fvM n‡q hvq|
[image: ]
G wewµqvq †h wZbwU wbDUªb †ei n‡q G‡m‡Q Zviv Avm‡j cÖPÛ MwZ‡Z †ei n‡q Av‡m| ZvB Lye mn‡R Ab¨ BD‡iwbqvg †m¸‡jv a‡i ivL‡Z cv‡i bv| †Kv‡bvfv‡e hw` G¸‡jvi MwZkw³ Kgv‡bv hvq Zvn‡j †m¸‡jv Ab¨ BD‡iwbqvg wbDwK¬qv‡m AvUKv c‡o †mUv‡KI †f‡O w`‡q AviI wKQz kw³ Ges AviI wZbwU bZzb wbDUªb †ei Ki‡e| wbDwK¬qvi kw³ †K‡›`ª G KvRwU Kiv nq, ZvB †ei n‡q Avmv Ab¨ wbDwK¬qvm‡K †f‡O †`q Ges Gfv‡eB Pj‡Z _v‡K| G c×wZ‡Z cÖPÛ Zvckw³ †ei n‡q Av‡m| †mB Zvckw³ e¨envi K‡i cvwb‡K ev®úxf’Z K‡i †mB ev®ú w`‡q UvievBb Nywi‡q †Rbv‡iUi †_‡K we`y¨r ˆZwi Kiv nq| Gfv‡eB BD‡iwbqvg- 235 ‡_‡K mgªv‡Ui †`Lv ¯’v‡b kw³ Drcv`b Kiv hvq|
N. DÏxc‡K wbDwK¬q kw³ Drcv`‡bi KZv ejv n‡q‡Q| evsjv‡`‡k H kw³ Drcv`‡bi e¨e¯’v †hŠw³K|
we‡kølYt
‡`‡ki µgea©gvb we`y¨r Pvwn`vi welqwU we‡ePbv Ki‡j ‡`‡ki Av_©mvgvwRK Z_v bvMwiK Rxeb hvÎvi gvb Dbœq‡b we`y¨r mieivn wbwðZ Kivi †Kv‡bv weKí †bB| eZ©gv‡b †`‡ki R¡vjvwb I we`y¨r LvZ cÖavbZ M¨v‡mi Dci wbf©ikxj| cÖvK…wZK M¨vm Ges Kqjvi gRy` Avgv‡`i †`‡k AšÍ¨Z mxwgZ| djkÖæwZ‡Z we`y¨r Drcv`‡b evsjv‡`k‡K Avg`vwb wbf©i Zij †c‡Uªwjqv‡gi Dci eûjvs‡k wbf©i Ki‡Z nq| cÖvK…wZK M¨vm R¡vjvwb wn‡m‡e e¨envi Kivi d‡j ‡c‡Uªv‡Kwg‡Kjm RvZxq wkí`ªe¨ m„wó‡Z weNœ m„wó n‡”Q, K„wli Rb¨ mvi Drcv`b wewNœZ n‡”Q Ges Gjwc M¨vm Avg`vwb Ki‡Z n‡”Q| †Zj I Kqjv Avg`vwb‡Z cÖPzi ˆe‡`wkK gy`ªv e¨q n‡”Q| G‡Z we`y¨r Drcv`b evo‡Q e‡U, wKš‘ mgm¨v †_‡KB hv‡”Q| K…wlKvR Ges bZzb bZzb wkí KviLvbv cÖwZôv m‡ev©cwi †`‡ki Rbmvavi‡Yi RxebhvÎvi gv‡bvbœq‡bi Rb¨ Avgv‡`i AviI A‡bK †ewk we`y¨r kw³ cÖ‡qvRb| Gme welq we‡ePbv K‡i miKvi GKwU Dchy³ R¡vjvwb-wgkÖ cÖwZôvi gva¨‡g R¡vjvwb I we`y¨r Lv‡Zi Dbœq‡b Kvh©Ki c`‡ÿc MÖnY K‡i‡Q| 2021 mv‡ji g‡a¨ †`‡k †gvU we`y¨r Drcv`‡bi 10 kZvsk cvigvYweK we`y¨r ‡K›`ª ¯’vc‡bi gva¨‡g Drcv`‡bi cwiKíbv wb‡q‡Q Ges Zv ev¯Íevq‡bi Rb¨ `ªæZMwZ‡Z KvR Kiv n‡”Q|
GLv‡b cÖwZwU AvbygvwbK 1000 †gMvIqvU we`y¨r Drcv`‡bi ÿgZv m¤úbœ `yB BDwbU wewkó cvigvYweK we`y¨r †K›`ª ¯’vcb msµvšÍ mn‡hvwMZv Pzw³ ¯^vÿi nq| cieZ©x‡Z iƒccyi cvigvYweK we`y¨r‡K‡›`ªi cÖ¯‘wZg~jK ch©v‡qi wbg©vY Kvh©vw` m¤úv`‡bi Rb¨ State Export Credit msµvšÍ Pzw³ nq| Pzw³ †gvZv‡eK cÖhyw³ mieivnKvix †Kv¤úvwb iƒccyi cÖK‡íi Rb¨ Dc‡hvwM mKj wbivcËv ˆewk÷¨ m¤^wjZ wfwfBAvi cwiev‡ii mev©aywbK we`y¨r Pzwjø mieivn Ki‡e| D³ †Kv¤úvwb eZ©gv‡b iƒccyi cÖKí GjvKvq cÖ¯‘wZg~jK ch©v‡qi wewfbœ KvR m¤úv`‡b wbhy³ i‡q‡Q| 
eûjvKvw•ÿZ iƒccyi cvigvYweK we`y¨r †K›`ªwU wbwg©Z n‡j Drcbœ we`y¨r RbM‡Yi RxebhvÎvi gvb Dbœq‡b BwZevPK f~wgKv ivL‡e| bZzb bZzb wkí cÖwZôvq ˆecøweK cwieZ©b NU‡e| †`‡ki A_©bxwZi PvKv‡K AviI mPj I gReyZ Ki‡e| cwi‡ek `~l‡Yi nvZ †_‡K gvbyl‡K iÿv Ki‡Z mnvqZv Ki‡e| AZGe, evsjv‡`‡k H kw³ Drcv`‡bi e¨e¯’v †hŠw³K|
 4. PÆMÖvg †evW© 2019
Avnv` mv‡n‡ei ürwc‡Ûi agbx‡Z eøK cixÿv Kivi Rb¨ Wv³vi Zv‡K GKwU †gwW‡Kj †U‡÷i civgk© †`b| wekÖvgKvjxb mg‡q wZwb Kw¤úDUvi I ‡gvevBj e¨envi K‡i mgq e¨q K‡ib| 
K. †Rbv‡iUi Kv‡K e‡j| 				         1
L. B‡jKwUªK Nwo‡Z †÷cWvDb UªvÝdgv©i e¨envi Kiv 
    nq †Kb ?					         2
M. Wv³v‡ii †`Iqv cixÿvwU eY©bv Ki|	                    3
N. DÏxc‡Ki hš¿ `ywUi Kvh©Kvix e¨env‡i Kx c`‡ÿc †bIqv 
    †h‡Z cv‡i ? e¨vL¨v Ki|                                           4
4 bs cÖ‡kœi DËi
 †h Zwor h‡š¿ hvwš¿K kw³‡K Zwor kw³‡Z i~cvšÍwiZ Kiv nq Zv‡K †Rbv‡iUi e‡j| 
 evmvevwo‡Z we`y¨‡Zi †h ms‡hvM _v‡K fv‡Z 220 V Gi we`y¨r e¨envi Kiv nq| GB †fv‡ëR B‡jKwUªK Nwo‡Z wb¤œ †fv‡ë‡Ri cÖ‡qvRb nq bv| ZvB BwjKwÆK Nwo‡Z †fv‡ëR‡K wb¤œ †fv‡ë‡R i~cvšÍi Kivi Rb¨ †÷cWvDb UªvÝdgv©I e¨envi Kiv nq| 
Avnv` mv‡n‡ei Rb¨ Wv³v‡ii †`Iqv cixÿvwU n‡jv GbwRIMÖvwd| wb‡P GwU eY©bv Kiv n‡jv- 
GbwRIMÖvwd n‡jv Ggb GKwU cÖwZwe¤^ ˆZwii cixÿv †hLv‡b kix‡ii i³ bvwjKvmg~n †`Lvi Rb¨ G·-‡i e¨envi Kiv nq| GbwRIMÖvg Kivi hgq wPwKrmK ‡ivMxi †`‡n GKwU Zi‡j c`v_© (WvB) GKwU miæ I bgbxq bj (K¨v‡_Uvi) Gi ga¨ w`‡q cª‡ek Kwi‡q †`b| GKwU wbw`©ó agbx ev wkivi g‡a¨ cÖ‡ek Kiv‡bv nq| ZvB e¨env‡ii d‡j i³evnx bvwjKv¸‡jv G·-‡ii mvnv‡h¨ `„k¨gvb nq| d‡j Wv³vi ev wPwKrmK agbx ev wkivi cÖK…Z wPG eyS‡Z cv‡i| 
DÏxc‡Ki hš¿ `ywU n‡jv Kw¤úDUvi I †gvevBj †dvb| hš¿ `ywUi Kvh©Kix e¨env‡i cÖ‡qvRbxq c`‡ÿcmg~n n‡jv-
1. Avgv‡`i †`‡k we`y¨‡Zi Afve _vKvq Gme wWfvBm Ah_v e¨envi K‡i we`y¨‡Zi AcPq Kiv hv‡e bv| 
2. `xN©mgq a‡i Kw¤úDUvi e¨envi Kiv hv‡e bv
3. Kw¤úDUv‡i KvR Kivi mgq mwVKfv‡e em‡Z n‡e  Ges †mvRv ZvK‡Z n‡e|
4. Kw¤úDUv‡ii w¯Œb ev c`v©‡K 20 ‡_‡K 24 BwÂ (cÖvq 50-60 †m.wg) `~‡i ivL‡Z n‡e| 
5. ‡gvevBj I Kw¤úDUvi e¨env‡ii mgq gv_vi Dci evwZi Av‡jv ev †Uwe‡ji evwZ Ggbfv‡e Kwg‡q w`‡Z n‡e †hb †Pv‡L ev Kw¤úDUv‡ii c`v©q bv c‡o| 
6. Ah_v ‡gvevBj †dvb e¨envi K‡i gvbyl‡K wei³ Kiv hv‡e bv| 
7. mwVK mgq a‡i Kv‡b †nW‡dvb jvwM‡q ‡gvevB‡ji Mvb †kvbv hv‡e bv|
 5. ivRkvnx †evW© 2015

 †ZRw¯µqZv GKwU ¯^Ztù‚Z© NUbv| Avgv‡`i Rxe‡b †ZRw¯µqZv iwk¥ †hgb DcKvi K‡i †Zgwb A‡bK ÿwZI K‡i| 	
K.	AvB‡mv‡Uvc Kx? 	1
L.	†ZRw¯µqZv GKwU wbDwK¬q NUbvÑ e¨vL¨v Ki| 	2
M.	ˆ`bw›`b Rxe‡b †ZRw¯µq iwk¥i e¨envwiK cÖ‡qvM eY©bv Ki| 	3
N.	gvÎvwZwi³ †ZRw¯µq iwk¥ cÖvwYRM‡Zi Dci Kxiƒc cÖfve †dj‡Z cv‡i? Dnvi djvdj we‡kølY Ki| 	4
5 bs cÖ‡kœi DËi
 GKB †gŠ‡ji wewfbœ cigvYyi wbDwK¬qvm hw` GKB msL¨K †cÖvUb I wewfbœ msL¨K wbDUªb Øviv MwVZ nq Z‡e †mB cigvYy¸‡jv‡K ci¯ú‡ii AvB‡mv‡Uvc ejv nq| 
 fvwi †gŠwjK c`v‡_©i wbDwK¬qvm †_‡K ¯^Ztù‚Z©fv‡e AweiZ †ZRw¯µq iwk¥ wbM©g‡bi cÖwµqv‡K †ZRw¯µqZv e‡j| †Kvb c`v‡_©i †ZRw¯µqZvi DrcwË¯’j Zvi wbDwK¬qvm| wbDwK¬qv‡mi evB‡i †h B‡j±«b Av‡Q †ZRw¯µqv‡Z Zv‡`i †Kv‡bv f‚wgKv †bB| ZvB ejv hvq, †ZRw¯µqZv GKwU wbDwK¬q NUbv| 
 ˆ`bw›`b Rxe‡b †ZRw¯µq iwk¥i e¨envi wb‡P D‡jøL Kiv n‡jv| 
i. 	wPwKrmv‡ÿ‡Î : wUDgvi wbY©q I `~iv‡ivM¨ K¨vÝvi †ivM wbivg‡qi Rb¨ Ges †ivM wbY©‡q †ZRw¯µqZvi e¨envi i‡q‡Q|  
ii. 	K…wl †ÿ‡Î: DbœZ exR ˆZwii M‡elYvq †ZRw¯µqZv e¨envi Kiv nq|  
iii. 	imvqb weÁvb: 
K. 	wewfbœ ivmvqwbK wewµqvi MwZ I cÖK…wZ wbiƒc‡Y e¨en„Z nq| 
L. 	A¨v‡fv‡M‡Wªvi msL¨v wba©vi‡Y e¨en„Z nq| 
M. 	cixÿvMv‡i wewfbœ †ZRw¯µq c`v_© n‡Z wbM©Z †ZRw¯µq iwk¥i cÖK…wZ wbY©‡q e¨en„Z nq| 
iv. 	wkí †ÿ‡Î: LwbR c`v_© wewfbœ avZyi cwigvY wbY©‡q D³ avZyi †ZRw¯µq AvB‡mv‡Uvc, †ZRw¯µq cÖ`k©K wn‡m‡e e¨en„Z nq| 
v. 	c„w_exi eqm wbY©q : c„w_exi eqm wbY©‡q I wewfbœ dwm‡ji eqm Rvb‡Z †ZRw¯µq e¨en„Z nq|  
vi. 	Nwo‡Z: †ZRw¯µq †_vwiqv‡gi mv‡_i wRsK mvjdvBW wgwk‡q Nwoi KuvUv I b¤^‡ii Dci cÖ‡jc †`Iqv nq| Giv AÜKv‡i R¡jR¡j K‡i|  
vii. 	we`y¨r Drcv`b: cvigvYweK Pzwjø‡Z †ZRw¯µq †gŠj ¯’vcb K‡i we`y¨r Drcv`b Kiv nq|  
 eZ©gvb hy‡M †ZRw¯µq c`v‡_©i cÖ‡qvRbxqZv Acwimxg| Ab¨w`‡K †ZRw¯µqZv †_‡K wec‡`i Avk¼vI i‡q‡Q| †ZRw¯µq ev wefvR‡bi d‡j †h mKj iwk¥ wewKwiZ nq Zv Rxe‡`‡n gvivÍK cÖwZwµqvi m„wó K‡i| D”PgvÎvi †ZRw¯µq wewKiY gvbe †`‡n bvbv iKg K¨vÝv‡ii Rš§ w`‡Z cv‡i| `xN©w`b gvÎvwZwi³ †ZRw¯µq wewKi‡Yi ms¯ú‡k© _vK‡j gvby‡li †ivM cÖwZ‡iva ÿgZv n«vm cvq| gvbwmK fvimvg¨ bó n‡Z cv‡i GgbwK weKjv½ n‡Z cv‡i| cvigvYweK Pzwjø ev Ab¨ wewKiY Dr‡m `xN©w`b e¨en„Z A‡K‡Rv hš¿cvwZ, R¡vjvwb I wewfbœ eR©¨ †ZRw¯µq wewKi‡Yi Drm wnmv‡e KvR K‡i Ges G¸‡jv cÖvK…wZK cwi‡ek I gvbe‡`‡ni Rb¨ gvivÍK ûgwK¯^iƒc| 
 6. AwZwi³ cÖkœ
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K.	Aa©vqy Kv‡K e‡j?	1
L.	pn Rvskb‡K Kx e‡j Ges †Kb e‡j?	2
M.	(ii) bs wPÎwU  p  n  p UªvbwR÷i we‡kølY K‡iv|	3
N.	AvB wm Kx Ges Gi ¸iæZ¡ we‡kølY K‡iv|	4


6 bs cÖ‡kœi DËi
 †h mg‡q †Kv‡bv †ZRw¯µq c`v‡_©i †gvU cigvYyi wVK A‡a©K cwigvY ÿqcÖvß nq Zv‡K H c`v‡_©i Aa©vqy e‡j|
 pn Rskb‡K Wv‡qvW e‡j| `ywU Aa© cwievnxi mgš^‡q MwVZ nq e‡j G‡K Wv‡qvW e‡j| GwU‡K †iKwUdvqvi ev GKgyLxKviKI ejv nq| KviY GwU Zwor cÖevn‡K GKgywL K‡i A_©vr w`K cwieZx© Zwor cÖevn‡K (Gwm) GKgywL ZworcÖev‡n (wWwm) iƒcvšÍwiZ K‡i|
 Avgiv Rvwb, `yB †kÖwYi Aa©cwievnxi (n-UvBc I p-UvBc) wZbwU w`‡q UªvbwR÷i ˆZwi Kiv nq| GKwU n-UvBc †Kjv‡mi Dfq cv‡k GKwU K‡i p-UvBc †Kjvm m¨vÛDBP K‡i pnp UªvbwR÷i ˆZwi Kiv nq| GiKgfv‡e mw¾Z †Kjv‡mi cÖ_gwU‡K wbtmviK, gv‡SiwU‡K cxV Ges Ab¨ cv‡kiwU‡K msMÖvnK e‡j| myZivs UªvbwR÷‡i `ywU Rskb _v‡K cÖ_gwU n‡jv wbtmviK-cxV Rskb, AciwU msMÖvnK-cxV Rskb| ¯^vfvweK Kvh©cÖYvjx Abyhvqx wbtmviK cxV Rskb m¤§yLx †SuvKwewkó Ges msMÖvnK-cxV Rskb wegyLx †SuvKwewkó| GLb, GKwU pnp UªvbwR÷i‡K ¯^vfvweK Kvh©cÖYvjx Abyhvqx mvRv‡j Avgiv wb‡æi wP‡Îi g‡Zv cÖevn cv‡ev|
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hv DÏxc‡Ki (ii) bs wP‡Îi cÖev‡ni Abyiƒc| myZivs (ii) bs wPÎwU 
pnp UªvbwR÷i wb‡`©k K‡i| 
 mgwš^Z eZ©bx ev BbwUª‡MÖ‡WU mvwK©U AvB wm bv‡g cwiwPZ|
BbwUª‡MÖ‡UW mvwK©U n‡jv †m eZ©bx hv‡Z eZ©bxi Dcvsk ev hš¿vsk¸‡jv GKwU ÿz`ª Aa©cwievnK wP‡c we‡kl cÖwµqvq MVb Kiv nq hviv ¯^qswµqfv‡e H wP‡ci Ask| BbwU‡MÖ‡UW mvwK©‡U A‡bK¸‡jv hš¿vsk †hgb †ivaK, aviK, Wv‡qvW, UªvbwR÷i BZ¨vw` Ges G‡`i AšÍms‡hvM GKwU ÿz`ª c¨v‡KR wn‡m‡e _v‡K hv‡Z Giv GKwU c~Y© B‡jKUªwbK Kvh©vewj m¤úbœ Ki‡Z cv‡i| GKwU ÿz`ª Aa©cwievnK c`v‡_©i g‡a¨ Gme hš¿vsk MVb I mshy³ Kiv nq|
AvaywbK B‡jKUªwb‡· AvB wm-Gi ¸iæZ¡ Acwimxg| Kw¤úDUvi, †gvevBj‡dvb †_‡K ïiæ K‡i gvB‡µvI‡fb ch©šÍ hZ iKg ˆe`y¨wZK hš¿cvwZ eZ©gv‡b Avgiv †`wL Zvi AwaKvskwU‡ZB AvB wm Gi e¨envi †`Lv hvq| 1960 mv‡j Gi Avwe®‹v‡ii ci †_‡KB AvB wm wPc‡mi wWRvB‡b wecøe NU‡Z _v‡K| cÖ_g w`‡K AvBwm wPc‡m ïay K‡qK kZ eZ©bx Dcvsk A½xf‚Z wQ‡jv| 1970 mv‡j GB msL¨v †e‡o nvRv‡i †cŠuQvq| H mgq AvBwm ïay Kw¤úDUvi I c‡KU K¨vjKz‡jU‡i e¨en„Z n‡Zv| eZ©gv‡b GKwU GKK AvBwm wPc jÿ jÿ Dcvsk aviY Ki‡Z cv‡i hv eû RwUj wWfvBm ev hš¿ Pvjv‡Z e¨en„Z nq|
AvB wm wPcm hw` Avwe®‹…Z Ges Gfv‡e weKwkZ bv n‡Zv Zvn‡j Avgiv †gvevBj †dvb, B›Uvi‡bU, Gg wc w_ª †cøqvi I AviI A‡bK m„Rbkxj wWfvBm †cZvg bv| AvaywbK AvB wm wPcm wecøe G‡b‡Q, w`‡q‡Q A‡bK my‡hvM-myweav I Avivg-Av‡qk|




 7. AwZwi³ cÖkœ
†iwWI Avgv‡`i wbKU AwZ cwiwPZ| Avgv‡`i Pvicv‡k †eZvi Zi½ i‡q‡Q| wKš‘ Avgiv kã ïb‡Z cvB bv| KviY kã Zi½ D”P K¤úv‡¼i evnK Zi‡½i mv‡_ wgwkÖZ Kiv nq| †iwWI eZ©bxi wW‡U±i gWz‡j‡UW Zi‡½i FYvZ¥K Aa©vsk †K‡U GKgyLx Zi‡½ iƒcvšÍi K‡i| weea©K kã weea©b K‡i Ges Avgiv kã ïb‡Z cvB| 
K.	gWz‡jkb Kx?	1
L.	gWz‡j‡UW Zi‡½i kã Avgiv ïb‡Z cvB bv †Kb?	2
M.	wW‡U±‡i †h wWfvBm e¨envi Kiv n‡q‡Q Zvi evqvwms e¨vL¨v K‡iv|	3
N.	GB wWfvBmwU wKfv‡e FYvÍK Aa©Zi½ †K‡U GKgyLx K‡i e¨vL¨v K‡iv|	4 
7 bs cÖ‡kœi DËi
 kã Zi½‡K GK cÖKvi D”P K¤úv¼ wewkó ZvwoZ †PŠ¤^K Zi‡½i mv‡_ wgwkÖZ K‡i gWz‡j‡UW ev iƒcvwqZ Zi½ m„wói cÖwµqvB n‡”Q gWz‡jkb|
 gWz‡j‡UW Zi‡½i kã D”P K¤úv¼ wewkó Zi‡½i mv‡_ wgwkÖZ _v‡K hv Avgv‡`i kÖve¨Zv mxgvi evB‡i| Avgiv 20 nvR© †_‡K 20000 nv‡R©i kã ïb‡Z cvwi| wKš‘ gWz‡j‡UW Zi‡½i jwä K¤úv¼ Gi †P‡q A‡bK ¸Y †ewk nq| ZvB gWz‡j‡UW Zi‡½i kã Avgiv ïb‡Z cvB bv| 
 wW‡U±‡i †h wWfvBmwU e¨envi Kiv n‡q‡Q †mwU n‡jv Wv‡qvW| GKwU n UvBc Aa©cwievnx Ges GKwU p UvBc Aa©cwievnx GK‡Î mshy³ K‡i pn Rvskb Wv‡qvW ˆZwi Kiv nq| 
n UvBc
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wPÎ (1) : Wv‡qvW I Gi cÖZxK wPý




Wv‡qv‡Wi GKwU ¸iæZ¡c~Y© KvR n‡j †iKwUdvqvi ev GKgyLxKviK wn‡m‡e KvR Kiv| GB GKgyLxKi‡Yi †ÿ‡Î evqvwms GKwU ¸iæZ¡c~Y© Ask| evqvwms `yB cÖKvi m¤§yLx evqvm ev †SuvK Ges wegyLx evqvm ev †SuvK|
[image: ]
(K) m¤§yLx †SuvK                (L) wegyLx †SuvK
p–n Rsk‡b hw` †Kv‡bv ewn¯’ †fv‡ëR ev wefe cv_©K¨ cÖ‡qvM Kiv nq Zvn‡j ZworcÖevn N‡U| †fv‡ëR hw` Ggbfv‡e cÖ‡qvM Kiv nq †h e¨vUvwi ev †m‡ji abvÍK cÖvšÍ p-UvBc e¯‘i mv‡_ Ges FYvÍK cÖvšÍ n UvBc e¯‘i mv‡_ mshy³ nq Zvn‡j e¨vUvwii abvÍK cÖvšÍ B‡jKUªb¸‡jv‡K p UvBc e¯‘i w`‡K Ges e¨vUvwii FYvÍK cÖvšÍ †nvj¸‡jv‡K n-UvBc e¯‘i w`‡K Uvb‡e| d‡j p–n Rskb I ewn¯’ eZ©bx‡Z ZworcÖevn Pj‡e| GB cÖevn‡K ejv nq m¤§yLx cÖevn (forward current) GB ai‡bi ms‡hvM‡K ejv nq m¤§yLx †SuvK (forward bias|
†fv‡ëR hw` wecixZ Awfgy‡L cÖ‡qvM Kiv nq A_©vr e¨vUvwii abvÍK cÖvšÍ hw` n-UvBc Ges FYvÍK cÖvšÍ hw` p- UvBc e¯‘i mv‡_ mshy³ Kiv nq Zvn‡j n- UvBc e¯‘i gy³ B‡jKUªb e¨vUvwii abvÍK cÖv‡šÍi AvKl©‡Yi d‡j n- UvBc e¯‘‡ZB †_‡K hv‡e p–n Rskb cvi n‡q p UvBc e¯‘‡Z †h‡Z cvi‡e bv| p- UvBc e¯‘i Ô†nvjÕ I p- UvBc e¯‘‡ZB †_‡K hv‡e| G‡Z Rskb w`‡q †Kvb ZworcÖevn Pj‡e bv| G ai‡bi ms‡hvM‡K ejv nq wegyLx †SuvK (reverse bias)| DcwiD³ NUbv †_‡K †evSv hvq †h †fv‡ëR cÖ‡qvM Kiv n‡j p-n Rskb ïay B‡jKUªb GK Awfgy‡L cÖev‡ni AbygwZ †`q| A_©vr GB Rsk‡b B‡jKUª‡bi GKgyLx cÖevn GwU| myZivs GwU †iKwUdvqvi wn‡m‡e KvR K‡i|

 ÔMÕ †_‡K Avgiv Rvbjvg †h, Wv‡qv‡Wi ga¨ w`‡q Zwor cÖevwnZ n‡e wKbv Zv wbf©i K‡i Wv‡qvWwU m¤§yL †Suv‡K Av‡Q bvwK wecixZ †Suv‡K Av‡Q| Wv‡qv‡Wi GB ˆewkó¨‡K Kv‡R jvwM‡q w`K cwieZ©x (AC) cÖevn‡K GKgyLx (DC) cÖev‡n cwiYZ Kiv hvq| w`K cwieZ©x cÖevn ej‡Z Avgiv Ggb cÖevn‡K eySvB hv GKwU wbw`©ó mgq cici abvÍK Avevi FYvÍK nq| wPÎ-1 G w`K cwieZ©x cÖevn †`Lv‡bv n‡jv| X A‡ÿi Dc‡i Aa©e„Ë‡K abvÍK Aa©Pµ Ges wb‡Pi Aa©e„Ë‡K FYvÍK Aa©Pµ ejv nq|
+

O
wPÎ (1) : w`K cwieZ©x cÖevn
AC wmMb¨vj
BbcyU
DC wmMb¨vj
AvDUcyU
Wv‡qvW
R
P
E
n





      wPÎ-2
hLb Wv‡qv‡Wi ga¨w`‡q abvÍK Aa©Pµ P cÖvšÍ w`‡q cÖ‡ek K‡i ZLb Wv‡qvWwU m¤§yL †Suv‡K _v‡K Ges hLb Wv‡qv‡Wi ga¨ w`‡q FYvÍK Aa©Pµ p cÖvšÍw`‡q cÖ‡ek K‡i ZLb Zv wegyLx †Suv‡K _v‡K| m¤§yLx †Suv‡Ki †ÿ‡Î abvÍK Aa©Pµ Wv‡qv‡Wi ga¨ w`‡q Zwor cÖevn Pvjbv  K‡i Avi wegyLx †Suv‡Ki Kvi‡Y Aewkó FYvÍK Aa©Pµ Wv‡qv‡Wi ga¨ w`‡q ZworcÖevn Pvjbv Ki‡Z cv‡i bv| mnRfv‡e ejv hvq, GLv‡b FYvÍK Aa©Pµ ev` c‡i hvq Ges Avgiv AvDUcyU cÖv‡šÍ ïay FYvÍK Aa©Pµ cÖevn cvB| A_©vr cÖevnwU GKgyLx n‡q hvq| wPÎ (2) G GKwU Aa©Pµ †iKwUdvqvi †`Lv‡bv n‡q‡Q|
 8. AwZwi³ cÖkœ
M GKwU †ZRw¯µq †gŠj| GwU wewfbœ ai‡bi KYv ev iwk¥ wbM©gb K‡i| †gŠjwUi Aa©vqy 100 eQi|
K.	mgwš^Z eZ©bx Kx?	1
L.	G·‡i Ges wmwU ¯‹¨vb hš¿ Øviv MwVZ cÖwZwe¤^ GK bq-e¨vL¨v Ki|	2
M.	†gŠ‡ji  Ask ÿqcÖvß n‡Z KZ mgq jvM‡e?	3
N.	gvbeRxe‡b DÏxc‡Ki NUbvi A‡bK DcKvix w`K _vK‡j wec`I Kg bq-g~j¨vqb Ki|	4
A  8 bs cÖ‡kœi DËi
 mgwš^Z eZ©bx n‡jv wmwjK‡bi g‡Zv Aa©cwievnx e¨envi K‡i ˆZwi Ggb GKwU wbg©vY hv‡Z Avgv‡`i AvOz‡ji b‡Li mgvb RvqMvq jÿ jÿ AvbyexÿwbK ZworeZ©bx mshy³ ev A½xf‚Z _v‡K|
 wmwU ¯‹¨vb h‡š¿ wWwRUvj R¨vwgwZK cÖwµqv e¨envi K‡i e¯‘i Af¨šÍ‡i wÎgvwÎK cÖwZwe¤^ MVb K‡i| GB wÎgvwÎK cÖwZwe¤^ N~Y©b A‡ÿi mv‡c‡ÿ A‡bK¸‡jv wØgvwÎK G·‡i cÖwZwe‡¤^i mgš^q|
Avi G·-†i n‡jv AwZ ÿz`ª Zi½‰`N©¨ I D”P †f`b ÿgZv m¤úbœ GK cÖKvi wewKi‡Yi wØgvwÎK cÖwZwe¤^| ZvB ejv hvq, G·-†i I wmwU ¯‹¨vb hš¿ Øviv MwVZ cÖwZwe¤^ GK bq|
 †`Iqv Av‡Q,
	Aavqy, T1/2 = 100y
†gŠ‡ji Aewkó cigvYy =  Ask =  Ask|
A_©vr cÖwZ 4wU cigvYyi g‡a¨ 1wU Aewkó Av‡Q| Aa©vqyi msÁvbyqvqx|
	8  4
	 2
	 1

	100y
	100y
	100y


AZGe,  Ask ÿqcÖvß n‡Z cÖ‡qvRbxq mgq = 3  100 years
	= 300 years (Ans.)
 DÏxc‡Ki NUbvwU †ZRw¯µqZv| gvbeRxe‡b GB NUbv e¨envi K‡i eûj Dbœqb mvwaZ n‡”Q| Gi eûj e¨envi i‡q‡Q, wPwKrmv weÁv‡b, K…wl‡ÿ‡Î I wkí KviLvbv‡Z| wPwKrmv weÁv‡b we‡kl K‡i `~iv‡ivM¨ K¨vbmvi †ivM wbivg‡q wKWbxi  eøK, _vBi‡q‡Wi mgm¨v wbY©‡q e¨en„Z n‡”Q| K…wl‡ÿ‡Î DbœZ Rv‡Zi exR ˆZix I Mv‡Qi Rb¨ mvi Drcv`b M‡elYvq †ZRw¯µq †Uªmvi mdjZvi mv‡_ e¨en„Z n‡”Q| hš¿cvwZ Rxevbygy³ Ki‡Z, KvMR K‡j KvM‡Ri cyiæZ¡ wbY©‡q, Av¸‡bi †avqvi Dcw¯’wZ wbY©‡q, LwbR c`v‡_© avZzi cwigvY wbY©‡q, jÿ jÿ eQ‡ii cyiv‡bv wRwb‡mi eqm wbY©‡q †ZRw¯µqZv e¨en„Z n‡”Q|
†ZRw¯µqZv Avgv‡`i A‡bK DcKv‡i jv‡M wKš‘ G †_‡K gvivÍK wec` I NU‡Z cv‡i| D”P gvÎvi †ZRw¯µq wewKiY gvbe‡`‡n bvbv iKg mgm¨vi m„wó K‡i| †ivM cÖwZ‡iva ÿgZv n«vm cvq, RxebNvwZ K¨vÝvi n‡Z cv‡i, gvbwmK weKvi MÖ¯’Zv, weKjv½Zv m„wó n‡Z cv‡i|
AZGe, DcwiD³ Av‡jvPbv †_‡K cÖZxqgvb †h, gvbeRxe‡b †ZRw¯µqZvi A‡bK DcKvix w`K _vK‡jI Gi wec`I Kg bq|
 9. AwZwi³ cÖkœp
n
p
n
p







Dc‡ii wPÎ `ywU jÿ¨ K‡iv Ges wb‡Pi cÖkœ¸‡jvi DËi `vI: A
K.	I. C Kx? 	1
L.	†ZRw¯µqZv GKwU wbDwK¬q NUbv e¨vL¨v K‡iv| 	2
M.	ÔKÕ bs wP‡Îi wWfvBmwU wKfv‡e GKg~LxKviK wn‡m‡e KvR K‡iÑ e¨vL¨v K‡iv| 	3
N.	wPÎ ÔLÕ G wWfvBmwU GKwU DËg weea©KÑ Dw³wU we‡kølY K‡iv| 	4
9 bs cÖ‡kœi DËi
 I.C n‡jv wmwjK‡bi g‡Zv Aa©cwievnx e¨envi K‡i ˆZwi Ggb GKwU wbg©vY hv‡Z Av½y‡ji b‡Li mgvb RvqMvq jÿ jÿ AvYyexÿwbK ZworeZ©bx mshy³ _v‡K| B
 fvix †gŠ‡ji wbDwK¬qvm n‡Z ¯^Ztù‚Z© I Aweivg fv‡e Avjdv, weUv, Mvgv iwk¥i wbM©Z nIqvi NUbvB n‡jv †ZRw¯µqZv|†ZRw¯µq iwk¥ wbM©g‡Yi d‡j fvix †gŠ‡ji wbDwK¬qvm †f‡½ A‡cÿK…Z Kg f‡ii wbDwK¬qv‡m cwiYZ nq| †hgbÑ †iwWqvg avZz †ZRw¯µq fvO‡bi d‡j av‡c av‡c cwiewZ©Z n‡q mxmvq cwiYZ nq| †h‡nZz, †ZRw¯µqZv †gŠ‡ji wbDwK¬qv‡mi cwieZ©b NUvq, †m‡nZz GwU GKwU wbDK¬xq NUbv| A
 K bs wP‡Îi wWfvBmwU GKwU †iKwUdvqvi ev GK gyLxKviK| 
Avgiv Rvwb, †h mKj †gŠj Zwor mycwievnx bq wKš‘ Zwor ZvccwievnxI bq Zv‡`i‡K Aa©cwievnx e‡j| Aa©cwievnx‡Z †Wvcvqb Kiv n‡j Aa©cwievnxi cwievwnZv e„w× cvq| Aa©cwievnx‡Z gy³ B‡jKUªb _v‡K bv, abvÍK PvR©I _v‡K bv| Z‡e Aa©cwievnx‡K Rskb wn‡m‡e eZ©bx‡Z e¨envi Kiv n‡j †Kej ZLbB Zwor cÖevn N‡U| GRb¨ mvaviY Ae¯’vq mKj Aa©cwievnx Avavb wbi‡cÿ|
[image: ]
w`K cwieZ©x cÖev‡ni †ÿ‡Î ch©vqKv‡ji A‡a©K mgq abvÍK Aa©Pµ Ges evwK A‡a©K mgq FYvÍK Aa©Pµ AvKv‡i Zwor cÖevn nq| abvÍK Aa©P‡µi mgq Wv‡qvWwU m¤§yL †SuvKcÖvß nq Ges FYvÍK Aa©P‡µi mgq Wv‡qvWwU wegyLx †SuvKcÖvß nq|
d‡j, m¤§yL †SuvK Z_v abvÍK Aa©P‡µi Rb¨ RL Gi ga¨ w`‡q Zwor cÖevwnZ n‡jI FYvÍK Aa©P‡µi mgq Zwor cÖevn nq bv| ZvB Zwor cÖevn ïay GKBw`‡K cÖevwnZ nq|
Gfv‡e w`KcwieZ©x cÖevn‡K GKgyLx Kiv nq|
 wPÎ ÔLÕ Gi wWfvBmwU GKwU UªvbwR÷i| Gi wZbwU cÖvšÍ h_vµ‡g msMÖvnK (C), f‚wg ev cxV (B), wbtmviK (E) i‡q‡Q| UªvbwR÷i cxV cÖevn‡K 50 †_‡K 100 ¸Y evwo‡q msMÖvnK cÖevn wn‡m‡e cÖ`vb Ki‡Z cv‡i| UªvbwR÷‡ii wbtmviK cxV Rvskb m¤§yLx †SuvK wewkó nq, cx‡V cwiewZ©Z †fv‡ëR cÖ‡qvM Ki‡j cxV cÖevnI cwiewZ©Z nq| cxV cÖev‡ni ÿz`ª cwieZ©b msMÖvnK (C) cÖev‡ni AwaKZi e„nr cwieZ©b NUvq A_©vr ÿz`ª AšÍtM©vgx ms‡KZ‡K e„nr ewntM©vgx ms‡K‡Z cwiYZ K‡i| ZvB eZ©bx‡Z UªvbwR÷i DËg weea©K wn‡m‡e e¨en„Z nq|
 10. AwZwi³ cÖkœ
wb‡Pi wPÎ `yBwU jÿ¨ Ki Ges cÖkœ¸‡jvi DËi `vI:
[image: ]
K.	Avëªvm‡bvMÖvdx‡Z KZ K¤úv‡¼i kã e¨envi Kiv nq|	1
L.	GbvjM I wWwRUvj ms‡K‡Zi 2wU cv_©K¨ wjL|	2
M.	1bs wP‡Î DwjøwLZ mg‡q 1 †gvj B‡jKUªb cÖevwnZ n‡j A h‡š¿ KZ cÖevn cvIqv hv‡e? 	3
N.	wP‡Î-1 Gi A h‡š¿i cvV cvIqv †M‡jI wPÎ-2 Gi A h‡š¿ cvV cvIqv hvq bv- we‡kølY Ki|	4
10 bs cÖ‡kœi DËi
 †ivM wbY©‡qi Rb¨ Avëªvm‡bvMÖvwd‡Z †h K¤úv¼ e¨envi Kiv nq Zvi gvb cÖvq 1-10 †gMvnvUR© n‡q _v‡K|
 GbvjM I wWwRUvj ms‡K‡Zi 2wU cv_©K¨ wb‡æ †`qv n‡jv:
	GbvjM ms‡KZ
	wWwRUvj ms‡KZ

	i) GbvjM ms‡KZ n‡jv wbiew”Qbœfv‡e cwieZ©bkxj ms‡KZ|
	i) wWwRUvj ms‡KZ n‡jv wQbœvwqZ gv‡b cwiewZ©Z ms‡KZ|

	ii) GbvjM ms‡KZ wbæZg †_‡K D”PZg gv‡bi g‡a¨ †h †Kv‡bv gvb MÖnY Ki‡Z cv‡i|
	ii) wWwRUvj ms‡KZ ïay wbw`©ó gvb MÖnY Ki‡Z cv‡i|


 GLv‡b, DwjøwLZ mgq, t = 25 min
	= 1500s
	Ges 1 †gvj B‡jKUª‡bi PvR©, 
	q = 1.6  10–19C  6.023  1023
	= 96500C
	 A h‡š¿ cÖvß Zwor cÖevn , I = ?
Avgiv Rvwb,
	q = It
	ev, I = 
		= 
	= 64.33 amp
A_©vr A h‡š¿ 64.33 amp cvV cvIqv hv‡e| (Ans.)
 GLv‡b, 1g wP‡Î †Kv‡li abvÍK cÖvšÍ P-UvBc e¯‘i mv‡_ Ges FYvÍK cÖvšÍ n-UvBc e¯‘i mv‡_ hy³ nq Zvn‡j e¨vUvixi abvÍK cÖvšÍ B‡jKUªb¸‡jv‡K p-UvBc e¯‘i w`‡K Ges FYvÍK cÖvšÍ †nvj¸‡jv‡K n-UvBc e¯‘i w`‡K Uvb‡e d‡j m¤§yLx †SuvK m„wó n‡e Ges eZ©bx‡Z Zwor cÖevn Pj‡e|I







2q wP‡Î, †Kv‡li FbvÍK cÖvšÍ p-UvBc e¯‘i mv‡_ Ges abvÍK cÖvšÍ n UvBc e¯‘i mv‡_ mshy³| d‡j n-UvBc e¯‘i gy³ B‡jKUªb e¨vUvixi abvÍK cÖv‡šÍi AvKl©‡Yi d‡j n-UvBc e¯‘‡ZB †_‡K hv‡e Ges FYvÍK cÖv‡šÍi AvKl©‡Yi d‡j p-UvBc e¯‘i †nvj p-UvB‡cB †_‡K hv‡e| G‡Z Rskb w`‡q †Kvb Zwor cÖevn Pj‡e bv| G ai‡bi ms‡hvM‡K ejv nq wegyLx †SuvK
[image: ]
G Kvi‡Y wPÎ-1 Gi A h‡š¿ cvV cvIqv †M‡jI wPÎ-2 Gi A h‡š¿ cvV cvIqv hvq bv|
 11. AwZwi³ cÖkœ

†Uwjwfk‡bi gva¨‡g Avgiv wewfbœ Abyôvb, †Ljvayjv BZ¨vw` mvov we‡k¦ m¤úÖPvi Kwi| d‡j Rxeb Dc‡fvM¨ n‡”Q|
K.	I.C. Kx?	1
L.	wWwRUvj I GbvjM ms‡K‡Zi cv_©K¨ Kx?	2
M.	†Uwjwfk‡b †Ljv m¤úÖPv‡ii †KŠkj Av‡jvPbv Ki|	3
N.	†hvMv‡hvM gva¨g wnmv‡e †Uwjwfkb Ges †gvevB‡ji Kvh©KvwiZv we‡kølY I Zzjbv Ki| 	4
11 bs cÖ‡kœi DËi
 AvBwm n‡jv wmwjK‡bi g‡Zv Aa©cwievnx e¨envi K‡i ˆZwi Ggb GKwU wbg©vY hv‡Z Avgv‡`i AvOz‡ji b‡Li mgvb RvqMvq jÿ jÿ AvYyexÿwYK ZworeZ©bx mshy³ ev A½xf‚Z _v‡K| 
 wWwRUvj ms‡KZ ej‡Z †mB †hvMv‡hvM ms‡KZ‡K eySvq hv ïay wKQy wbw`©ó gvb MÖnY Ki‡Z cv‡i| Giv wQbœvwqZ gv‡b cwiewZ©Z n‡Z cv‡i| G‡`i cÖ‡Z¨K‡K c„_Kfv‡e †Pbv hvq|
GbvjM ms‡KZ n‡jv wbiew”Qbœfv‡e cwieZ©bkxj †fv‡ëR ev Kv‡i›U| GB †fv‡ëR ev Kv‡i›U ¯^vfvweKfv‡e cwiewZ©Z nq Ges wbæZg †_‡K D”PZg gv‡bi g‡a¨ †h‡Kv‡bv gvb MÖnY Ki‡Z cv‡i| 
 †Uwjwfk‡b kã I Qwe †cÖi‡Yi Rb¨ †cÖiK †÷k‡b _v‡K c„_K c„_K †cÖiK hš¿, hvi mvnv‡h¨ ZvwoZ †PŠ¤^K Zi½iƒ‡c kã I Qwe †cÖiY Kiv nq| GKwU †cÖiK h‡š¿i mvnv‡h¨ Qwe‡K Zwor ms‡K‡Z iƒcvšÍwiZ K‡i †cÖiY Kiv nq| Ab¨ GKwU †cÖiK h‡š¿i mvnv‡h¨ Qwe‡K Zwor ms‡K‡Z iƒcvšÍwiZ K‡i Zv ZvwoZ †PŠ¤^K Zi½ wn‡m‡e †cÖiY Kiv nq|
†h Qwe ev `„k¨ †cÖiY Ki‡Z n‡e Zv‡K †Uwjwfkb K¨v‡giv ZvwoZ ms‡K‡Z iƒcvšÍwiZ K‡i| G ms‡KZ‡K gWz‡jkb cÖwµqvq D”P K¤úv‡¼i evnK Zi‡½i mv‡_ wgwkÖZ Kiv nq| c‡i G‡›Ubvi mvnv‡h¨ ZvwoZ †PŠ¤^K †eZvi Zi½ wn‡m‡e †cÖiY Kiv nq| G‡›Ubvi mvnv‡h¨ wUwf †mU Qwei Rb¨ †cÖwiZ ZvwoZ †PŠ¤^K evnK Zi½ MÖnY K‡i| †iKwUdvqvi evnK Zi½ †_‡K wfwWI Zwor ms‡KZ‡K c„_K K‡i| weea©‡Ki mvnv‡h¨ G Zwor ms‡KZ‡K weewa©Z Kiv nq Ges B‡jKUªbMv‡b Zv cÖ`vb Kiv nq| wUwfi wcKPvi wUD‡ei wcQ‡bi cÖv‡šÍ B‡jKUªbMvb mshy³ _v‡K| wfwWI ms‡KZ MÖn‡Yi ci B‡jKUªbMvb myB‡qi b¨vq miæ B‡jKUªb exg Qyuo‡Z _v‡K| wUwfi c`©vi cÖwZcÖf dmd‡i B‡jKUªb Mvb †_‡K hLb B‡jKUªb exg G‡m c‡o ZLb G‡Z Av‡jvK Sj‡Ki m„wó nq| G D¾¡j I Aby¾¡j Av‡jvKwe›`yi mgš^‡qB wUwfi c`©vq dz‡U D‡V K¨v‡giv †_‡K cvVv‡bv Qwe|
iwOb †Uwjwfkb K¨v‡givq wZbwU †gŠwjK iO Gi Rb¨ wZbwU c„_K B‡jKUªb Mvb _v‡K| iwOb †Uwjwfkb MÖvnK h‡š¿I wZbwU B‡jKUªb Mvb _v‡K| iwOb †Uwjwfk‡bi c`©v ˆZwi nq wZb iKg dmdi `vbv w`‡q| GKwU we‡kl iO ïay Zvi we‡kl i‡Oi dmdi `vbv¸‡jv‡K Av‡jvwKZ K‡i|
†Uwjwfk‡b †h wPÎ †cÖiY Kiv n‡e Zvi mv‡_ mswkøó kã‡KI gvB‡µv‡dv‡bi mvnv‡h¨ ZwoZ ms‡K‡Z iƒcvšÍwiZ Kiv nq| G Zwor Zi½‡K evnK Zi½ bv‡g GK cÖKvi D”P K¤úv¼wewkó ZvwoZ †PŠ¤^K Zi‡½i mv‡_ wgwkÖZ Kiv nq Ges †cÖiK h‡š¿i mvnv‡h¨ †cÖiY Kiv nq| Avgiv evwo‡Z †h †Uwjwfkb †mU e¨envi Kwi Zv‡Z kã I Qwe ms‡KZ MÖn‡Yi Rb¨ c„_K e¨e¯’v _v‡K| †cÖiK hš¿ KZ…©K †cÖwiZ ZvwoZ †PŠ¤^K Zi½ Avgv‡`i wUwf †m‡Ui gva¨‡g †Uwjwfkb †m‡Ui MÖvnKh‡š¿ hvq| †Uwjwfkb h‡š¿i kã MÖnYKvix MÖvnKhš¿ G ZwoZ ms‡KZ MÖnY K‡i weewa©Z K‡i| c‡i G‡K jvDW¯úxKv‡i †cÖiY K‡i| jvDW¯úxKvi G Zwor ms‡KZ‡K g~j k‡ã iƒcvšÍwiZ K‡i|
 eZ©gv‡b †Uwjwfkb A‡bK kw³kvjx I RbwcÖq GKwU †hvMv‡hvM gva¨g| Gi cÖavb KviY n‡jv, †Uwjwfk‡b kã †kvbvi cvkvcvwk QweI †`Lv hvq| †Uwjwfk‡b eZ©gv‡b eûmsL¨K P¨v‡bj i‡q‡Q, Gi g‡a¨ †ek K‡qKwU ïay msev` P¨v‡bj| Gme P¨v‡b‡j we‡k¦i †h‡Kv‡bv cÖv‡šÍi Lei gyn~‡Z©B cvIqv hvq| †Uwjwfk‡bi gva¨‡g †h‡Kv‡bv wel‡q RbM‡Yi gZvgZ cÖwZdwjZ nq| GgbwK wbw`©ó †Kv‡bv e¨emvi (†hgb, †kqvi e¨emv) eZ©gvb nvjPvj I Ae¯’v Kxiƒc Zv †Uwjwfk‡bi gva¨‡g †R‡b wewb‡qvMKvix mZK©Zv I mdjZvi mv‡_ wewb‡qvM Ki‡Z cv‡ib|
†Uwjwfk‡b †h weÁvcb¸‡jv cÖPvwiZ nq Zvi gva¨‡g †fv³v wewfbœ cY¨ I †mev m¤ú‡K© Rvb‡Z cv‡i Ges wb‡Ri cÖ‡qvRb Abymv‡i †m¸‡jv e¨envi Ki‡Z cv‡i| †fv³v †mevi gvb e„w×‡Z Z_v AwaKZi Kg g~‡j¨ DbœZ †mev/cY¨ †fv³vi Kv‡Q †cuŠQv‡Z wewfbœ cY¨ Drcv`bKvix Ges †mev cÖ`vbKvix cÖwZôvb¸‡jvi g‡a¨ †h e¨vcK cÖwZ‡hvwMZv nq Zv †Uwjwfkb _vKvi Kvi‡YB eûjvs‡k m¤¢e n‡q‡Q| G‡Z e¨w³MZ weÁvcbI A‡bK mgq †`Iqv nq| †hgb nviv‡bv weÁwß, weµq cÖf…wZ|
†Uwjwfk‡bi g‡Zv †gvevBj †dvbI MY‡hvMv‡hv‡M e¨vcK f‚wgKv cvjb K‡i eZ©gvbKv‡ji ¯§vU©‡dvbmg~n †hb GK GKwU ÿz`ªvKvi Kw¤úDUvi| ZvB Kw¤úDUvi I B›Uvi‡b‡Ui gva¨‡g †h mKj MY‡hvMv‡hvM m¤¢e, Zvi me¸‡jvB AvRKvj †gvevBj †dv‡b Kiv hvq| Gi g‡a¨ D‡jøL‡hvM¨ f‚wgKv iv‡L †dmeyK, UzBUvimn Ab¨vb¨ mvgvwRK †hvMv‡hvM gva¨g| Iqvb Uz Iqvb †hvMv‡hv‡Mi †ÿ‡Î A_©vr GK e¨w³ `~ieZ©x Aci †Kv‡bv e¨w³i mv‡_ †hvMv‡hvM Ki‡Z PvB‡j GwU †Kej †gvevBj †dv‡bB m¤¢e| Z‡e AvšÍR©vwZK K‡ji †iU AZ¨šÍ †ewk nIqvq †jvKRb †gvevBj †dv‡b B›Uvi‡bU Kv‡bKkb Ges ¯‹vBc, fvBev‡ii g‡Zv A¨vwcø‡Kkb e¨envi K‡i A‡bK mgq †hvMv‡hvM K‡i| 
 12. AwZwi³ cÖkœ
 


d‡UvMÖvwdK †c­U
wPÎ : †iwWqvg †_‡K weKxY© iwk¥
mxmvi e­K
+
–











K.	†ZRw¯µqZv Kx?	1
L.	Aa© cwievnx Wv‡qvW Kx? e¨vL¨v Ki|	2
M.	wP‡Îi iwk¥¸‡jvi a‡g©i Zzjbvg~jK Av‡jvPbv Ki|	3
N.	gvbeKj¨v‡Y ,  I  iwk¥¸‡jvi e¨envi Av‡jvPbv Ki|	4
12 bs cÖ‡kœi DËi
 fvix †gŠwjK c`v‡_©i wbDwK¬qvm †_‡K ¯^Ztù~Z©fv‡e AweiZ †ZRw¯µq Avjdv, weUv I Mvgv iwk¥ wbM©g‡bi cÖwµqv‡K †ZRw¯µqZv e‡j|
 GKwU p-UvBc Aa©cwievnK I GKwU n-UvBc Aa©cwievn‡Ki mgš^‡q p-n Rskb ˆZwi nq| `ywU Aa©cwievnK mgš^‡q MwVZ e‡j G‡K Aa©cwievnK Wv‡qvW e‡j| GB Rskb ZworcÖevn GKw`‡K cÖevwnZ K‡i ev GKgyLx K‡i, ZvB Gi Aci bvg Aa©cwievnK †iKwUdvqvi (semiconductor rectifier)|

  iwk¥  iwk¥, I  iwk¥ Zzjbv wbæiƒc :
	 iwk¥
	 iwk¥
	 iwk¥

	i. 	abvÍK Avavbhy³
	i. 	FYvÍK Avavbhy³
	i. 	Avavb wbi‡cÿ

	ii. 	Zwor I †PŠ¤^K Øviv wePz¨Z nq|
	ii. 	Zwor I †PŠ¤^K †ÿÎ Øviv wewÿß nq|
	ii. 	Zwor I †PŠ¤^K‡ÿÎ Øviv wePz¨Z nq bv|

	iii. 	Zxeª Avqbvqb m„wó Ki‡Z cv‡i|
	iii.  M¨v‡m h‡_ó Avqbvqb m„wó Ki‡Z cv‡i|
	iii. 	¯^í-Avqbvqb ÿgZv m¤úbœ|

	iv. 	`ªæwZ Zzjbvg~jK Kg|
	iv. 	`ªæwZ Av‡jvi `ªæwZi kZKiv 50 †_‡K   98 fvM ch©šÍ nq|
	iv. 	`ªæwZ Av‡jvi `ªæwZi mgvb|

	v. 	Gi fi nvB‡Wªv‡Rb cigvYyi Pvi¸Y|
	v. 	B‡jKUª‡bi f‡ii mgvb|
	v. 	Gi †Kv‡bv fi †bB|


 ,  I  n‡jv †ZRw¯µq iwk¥| wb‡æ G¸‡jvi e¨envi †`qv n‡jv:
i.	wPwKrmv‡ÿ‡Î : wUDgvi wbY©q I `~iv‡ivM¨ K¨vÝvi †ivM wbivg‡qi Rb¨ Ges †ivM wbY©‡q †ZRw¯µqZvi e¨envi i‡q‡Q|
ii.	K…wl †ÿ‡Î : DbœZ exR ˆZwii M‡elYvq †ZRw¯µqZv e¨envi Kiv nq|
iii.	imvqb weÁvb :
K.	wewfbœ ivmvqwbK wewµqvi cÖK…wZ I wewµqvi MwZ wbiƒc‡Y †ZRw¯µqZv e¨en„Z nq|
L.	A¨v‡fv‡M‡Wªvi msL¨v wba©vi‡Y e¨en„Z nq|
M.	cixÿvMv‡i wewfbœ †ZRw¯µq c`v_© n‡Z wbM©Z †ZRw¯µq iwk¥i cÖK…wZ wbY©‡q e¨en„Z nq|
iv.	wkí †ÿ‡Î : wkíKviLvbvq †ZRw¯µqZv e¨vcKfv‡e e¨en„Z n‡”Q| LwbR c`v‡_© wewfbœ avZzi cwigvY wbY©‡q D³ avZzi †ZRw¯µq AvB‡mv‡Uvc, †ZRw¯µq cÖ`k©K wn‡m‡e e¨en„Z n‡”Q|
v.	c„w_exi eqm wbY©q : c„w_exi eqm wbY©‡q G iwk¥ e¨en„Z nq| GQvov wewfbœ dwm‡ji (Fossil) eqm Rvb‡Z †ZRw¯µqZv e¨en„Z nq|
vi.	Nwo‡Z : †ZRw¯µq †_vwiqv‡gi mv‡_ wRsK mvjdvBW wgwk‡q Nwoi KuvUv I b¤^‡ii Ici cÖ‡jc †`Iqv nq d‡j Giv AÜKv‡i R¡j R¡j K‡i|
vii. 	we`y¨r Drcv`‡b : we`y¨r Drcv`‡b †ZRw¯µq iwk¥ e¨envi Kiv nq| cvigvYweK Pzwjø‡Z †ZRw¯µq †gŠj ¯’vcb K‡i Zvc Drcv`b Kiv nq| Drcbœ Zvc we`y¨r cÖK‡í ¯’vbvšÍi K‡i we`y¨r Drcv`b Kiv nq|
 13. AwZwi³ cÖkœ
†ZRw¯µqZv Avcbv Avcwb N‡U| Rxe‡b †ZRw¯µq iwk¥i DcKvi AcKvi `yB-B Av‡Q|
K.	†ZRw¯µq †gŠ‡ji Aa©vqy Kv‡K e‡j?	1
L.	†ZRw¯µq iwk¥¸wji bvg wjL Ges GKwU iwk¥i eY©bv `vI|	2
M.	ˆ`bw›`b Rxe‡b †ZRw¯µq iwk¥i e¨envwiK cÖ‡qvM eY©bv Ki|	3
N.	gvÎvwZwi³ †ZRw¯µq iwk¥ cÖvYx RM‡Zi Ici Kxiƒc cÖfve †dj‡Z cv‡i? Dnvi djvdj we‡kølY Ki|	4
13 bs cÖ‡kœi DËi
 †h mg‡q †Kv‡bv †ZRw¯µq †gŠ‡ji †gvU cigvYyi wVK A‡a©K cwigvY ÿqcÖvß nq Zv‡K H †ZRw¯µq †gŠ‡ji Aa©vqy e‡j|  
 †ZRw¯µq iwk¥¸‡jv n‡jv Ñ 
i. Avjdv iwk¥  ii. weUv iwk¥ iii. Mvgv iwk¥ 
weUv iwk¥: GwU FYvÍK Avavbhy³ Ges †PŠ¤^K I Zwor‡ÿÎ Øviv A‡bK †ewk wewÿß nq| Gi fi B‡jKUª‡bi mgvb A_©vr 9.11  1031 kg| d‡UvMÖvwdK wdj¥ I K¬vBW †P¤^vi w`‡q Gi Dcw¯’wZ wbY©q Kiv hvq| GB KYv cÖwZcÖfv m„wó Ki‡Z cv‡i| Gi †f`b ÿgZv Avjdv KYvi †P‡q †ewk|
 †ZRw¯µqZv AvaywbK mf¨Zv weKv‡k wecyj Ae`vb †i‡L‡Q| wPwKrmv weÁv‡b, K…wl‡ÿ‡Î I wkí KviLvbv‡Z  †ZRw¯µqZv eûj e¨envi nq| wPwKrmv weÁv‡b we‡kl K‡i K¨vbmvi †ivM wbivg‡q †ZRw¯µqZv e¨envi nq| GgbwK †ivM wbY©‡q †hgb wKWwbi eø‡KR, _vBi‡q‡Wi mgm¨v wbY©q BZ¨vw` †ÿ‡Î †ZRw¯µqZvi Ae`vb wecyj| 
DbœZ exR ˆZwi I Mv‡Qi Rb¨ cÖ‡qvRbxq we‡kl ai‡bi mvi Drcv`‡bi M‡elYvq †ZRw¯µq †Uªmvi mdjZvi mv‡_ e¨en„Z n‡”Q| wkí KviLvbvq †ZRw¯µqZv e¨vcKfv‡e e¨en„Z n‡”Q| hš¿cvwZ RxevYygy³ Ki‡Z, KvM‡Ri cyiæZ¡ wbqš¿‡Y, Av¸‡bi †auvqvi Dcw¯’wZ wbY©‡q, avZe SvjvB hvPvB Ki‡Z †ZRw¯µqZv e¨en„Z n‡”Q| LwbR c`v‡_© wewfbœ avZzi cwigvY wbY©‡q GgbwK AwZ cyiv‡bv †ZRw¯µq c`v‡_©i eqm wbY©q K‡i c„w_exi eqm wbY©‡qi Rb¨ †ZRw¯µqZv e¨envi Kiv nq|
 †ZRw¯µqZv Avgv‡`i A‡bK DcKv‡i jv‡M wKš‘ G †_‡K gvivÍK wec`I NU‡Z cv‡i| D”P gvÎvi †ZRw¯µq wewKiY gvbe‡`‡n bvbv iKg mgm¨vi m„wó K‡i| GB wewKiY †_‡K giYNvwZ K¨vbmvi n‡Z cv‡i| `xN© w`b gvÎvwZwi³ †ZRw¯µq wewKi‡Yi ms¯ú‡k© _vK‡j gvby‡li †ivM cÖwZ‡iva ÿgZv n«vm cvq| gvbyl gvbwmK weKviMÖ¯’ n‡Z cv‡i| Ggb wK weKjv½ZvI m„wó n‡Z cv‡i| †ZRw¯µqZvi ÿwZKi cÖfve esk ci¤úivqI cwijwÿZ nq| myZivs hviv †ZRw¯µq wewKiY wb‡q KvR K‡ib Zv‡`i‡K G e¨vcv‡i mZK© _vK‡Z n‡e| gvÎvwZwi³ †ZRw¯µq wewKiY †_‡K iÿvi Rb¨ cÖ‡qvRbxq e¨e¯’v wb‡Z n‡e|
 14. AwZwi³ cÖkœ
 A
D




Z_¨ I †hvMv‡hvM cÖhyw³i †ÿ‡Î A I D `ywU we‡kl ms‡KZ|
K.	†iwWqvg avZzi †ZRw¯µq fvO‡bi d‡j Kx‡m cwiYZ nq?	1
L.	GbvjM ms‡KZ ej‡Z Kx eyS?	2
M.	D ms‡KZwU‡K e¨vL¨v Ki|	3
N.	A I D Gi e¨env‡ii Zzjbvg~jK we‡kølY Ki|	4
14 bs cÖ‡kœi DËi
 †iwWqvg avZz †ZRw¯µq fvO‡bi d‡j av‡c av‡c cwiewZ©Z n‡q mxmvq cwiYZ nq|
 GbvjM ms‡KZ n‡jv wbiew”Qbœfv‡e cwieZ©bkxj †fv‡ëR ev Kv‡i›U| GB †fv‡ëR ev Kv‡i›U ¯^vfvweKfv‡e cwiewZ©Z nq Ges wbæZg †_‡K D”PZg gv‡bi g‡a¨ †h‡Kv‡bv gvb MÖnY Ki‡Z cv‡i| GbvjM ms‡KZ Avm‡j GKwU mvBb Zi½| AwWI I wfwWI †fv‡ëR n‡jv GbvjM ms‡K‡Zi D`vniY|
 DÏxc‡Ki ms‡KZwU Øviv hv wWwRUvj ms‡KZ eySvq| mvaviY fv‡e wWwRU K_vwUi A_© msL¨v| wWwRUvj K_vwU G‡m‡Q ÔwWwRUÕ ev msL¨v K_vwU †_‡K| wWwRUvj ms‡KZ ej‡Z †mB †hvMv‡hvM ms‡KZ eySvq hv ïay wKQy wbw`©ó gvb MÖnY Ki‡Z cv‡i| Giv wQbœvwqZ gv‡b cwiewZ©Z n‡Z cv‡i| G‡`i cÖ‡Z¨K‡K c„_K fv‡e †Pbv hvq| G e¨e¯’vi evBbvwi †KvW A_©vr 0 I 1 Gi mvnvh¨ wb‡q †h‡Kvb Z_¨, msL¨v, Aÿi, we‡kl ms‡KZ BZ¨vw` †evSv‡bv Ges †cÖwiZ nq| GB ms‡KZ e¨e¯’vq Ab Ae¯’vq gvb 1 Ges Ad Ae¯’vi gvb 0| Kw¤úDUviI †h‡Kv‡bv DcvË ev †WUv msiÿY, cÖwµqvKiY Ges †cÖiY K‡i _v‡K wWwRUvj †WUv wn‡m‡e|
 DÏxc‡K †hme ms‡KZ D‡jøL Av‡Q †m¸‡jv n‡jv GbvjM ms‡KZ I wWwRUvj ms‡KZ, GLv‡b A n‡jv GbvjM ms‡KZ I D n‡jv wWwRUvj ms‡KZ|  
Avgiv hv ewj ev ïwb, hv †`wL Zv meB GbvjM ms‡KZ| †hgb †Uwj‡dvb, †iwWI, wUwf, AwWI, wfwWI BZ¨vw` meB GbvjM ms‡KZ| ZvB GbvjM ms‡K‡Zi iƒcvšÍi cÖ‡qvRb nq bv| d‡j AwZwi³ wWfvB‡mi cÖ‡qvRb nq bv| ZvB Kg e¨qeûj e‡j g‡b nq| G‡ÿ‡Î GbvjM ms‡KZ myweavRbK| wKš‘ AwaK `~‡i GB ms‡KZ †cÖiY Ki‡Z †M‡j mgm¨v nq| Gi ÿgZv ax‡i ax‡i K‡g hvq| ZvB cw_g‡a¨ evi evi GB ms‡KZ‡K weewa©Z Ki‡Z nq| hv Sv‡gjv mv‡c‡ÿ Aciw`‡K weea©b Kivi mgq cÖwZevi wKQy b‡qR G‡Z wgwkÖZ nq| d‡j b‡qR †e‡o hvq Ges b‡q‡Ri Kvi‡Y g~j ms‡KZ weK…Z n‡q GK mgq nvwi‡q hvq| GB ms‡K‡Zi †ÿ‡Î µm Kv‡bKkb n‡Z cv‡i|
Aciw`‡K wWwRUvj ms‡K‡Zi ga¨eZ©x †Kvb gvb bv _vKvq Giv weK…Z nq bv| GKwUi mv‡_ AciwU  wg‡k hvq bv e‡j GKB gva¨‡gi ga¨ w`‡q GKvwaK ms‡KZ †cÖiY Kiv hvq| wWwRUvj ms‡K‡Z †Kv‡bv µm Kv‡bKkb nq bv| AwaK `~‡i †cÖi‡Yi †ÿ‡Î GB ms‡KZ `ye©j n‡q hvq bv e‡j †Kv‡bv weea©‡bi cÖ‡qvRb nq bv| GB ms‡KZ¸‡jv AwaK w`b Z_¨ AvKv‡i msiÿY Kiv hvq Ges ms‡K‡Zi ¸YMZ gvb Aÿzbœ _v‡K| Z‡e cÖvwßi †ÿ‡Î GbvjM ms‡KZ‡K Av‡M wWwRUv‡j iƒcvšÍwiZ K‡i msiÿY Ki‡Z nq Ges c‡i Zv †kvbevi ev †`Lvi Rb¨ Avevi wWwRUvj ms‡KZ †_‡K Gbvj‡M iƒcvšÍi Ki‡Z nq| G‡ÿ‡Î AwZwi³ wWfvB‡mi cÖ‡qvRb c‡i hv e¨qeûj|
 15. AwZwi³ cÖkœ
Kwig mv‡ne GKwU mvaviY †gvevBj †dvb µq Ki‡jb Ges iwng mv‡ne GKwU ¯§vU©‡dvb µq Ki‡jb| Kwig mv‡ne Zvi †dv‡bi gva¨‡g †Kej K_v ej‡Z cv‡ib wKš‘ iwng mv‡ne Zvi †gvevB‡ji gva¨‡g K_vI ej‡Z cv‡ib, Avevi Aci cÖv‡šÍi †jvKwU‡K †`L‡ZI cvb|
K.	†Kvb iwk¥i fi †bB? 	1
L.	weUv iwk¥i 5wU ˆewkó¨ †jL|	2
M.	Kwig mv‡n‡ei hš¿wUi †ÿ‡Î †hvMv‡hv‡Mi c×wZ eY©bv Ki|	3
N.	iwng mv‡n‡ei hš¿wU †Uwjwfk‡bi †hvMv‡hv‡Mi c×wZ AbymiY K‡i Ñ mswkøó c×wZ Av‡jvPbvc~e©K G m¤ú‡K© hyw³ cÖ`vb Ki|	4
15 bs cÖ‡kœi DËi
 Mvgv iwk¥i fi †bB|
 weUv iwk¥i ˆewkó¨¸‡jv wbæiƒc
1. 	G iwk¥ FYvÍK Avavbhy³|
2. 	G iwk¥ Pz¤^K I Zwor‡ÿÎ Øviv wewÿß nq|
3. 	Gi fi B‡jKUª‡bi f‡ii mgvb A_©vr, 9.1  10–31 kg|
4. 	Gi `ªæwZ Av‡jvi `ªæwZi kZKiv 98 fvM ch©šÍ n‡Z cv‡i|
5. 	d‡UvMÖvwdK †cø‡U Gi cÖwZwµqv Av‡Q|
 Kwig mv‡n‡ei hš¿wU n‡jv mvaviY †gvevBj †dvb| G †dvb Awdm ev Ab¨ †dv‡bi mv‡_ Zvi w`‡q mshy³ _v‡K bv| G ai‡bi †dvb Zv‡ii cwie‡Z© †iwWI ev †eZv‡ii mvnv‡h¨ K_vevZ©v ev Z_¨ †cÖiY I MÖnY K‡i _v‡K| †gvevBj †dv‡b †Uwj‡dvb †bUIqv‡K©i mv‡_ ms‡hvM N‡U GK †gvevBj †m‡Ui Kx‡evW© †_‡K Ab¨ †gvevB‡j Wvqvj Kivi gva¨‡g| hLb †Kv‡bv †gvevBj †_‡K †dvb Kiv nq ZLb mswkøó e¨w³ †hLv‡bB _vKzK bv †Kb, KjwU †eZvi Zi½ wn‡m‡e †Kv‡bv †cÖiK-MÖvnK UvIqv‡i hvq|
Gici KjwU Zvi ev gvB‡µvI‡q‡fi gva¨‡g †gvevBj myBP †÷k‡b hvq| G †÷kb KjwU‡K ¯’vbxq †Uwj‡dvb GK‡P‡Ä cvVvq| †mLv‡b GwU cÖPwjZ †dvb Kj n‡q MÖvn‡Ki wbKU †cuŠQvq| eZ©gv‡b cÖPwjZ AwaKvsk †gvevBj †dvb KvR K‡i †eZvi Zi½ †cÖiY Ges cÖPwjZ †Uwj‡dvb myBwPs Gi mgš^‡q|
 iwng mv‡n‡ei hš¿wU †Uwjwfk‡bi †hvMv‡hv‡Mi c×wZ AbymiY K‡i| †hvMv‡hv‡Mi G c×wZwU wb‡æ Av‡jvPbv Kiv n‡jvt
†Uwjwfk‡b kã I Qwe †cÖi‡Yi Rb¨ †cÖiK †÷k‡b _v‡K c„_K c„_K †cÖiK hš¿, hvi mvnv‡h¨ ZvwoZ †PŠ¤^K Zi½iƒ‡c kã I Qwe †cÖiY Kiv nq| GKwU †cÖiK h‡š¿i mvnv‡h¨ Qwe‡K Zwor ms‡K‡Z iƒcvšÍwiZ K‡i †cÖiY Kiv nq| Ab¨ GKwU †cÖiK h‡š¿i mvnv‡h¨ kã‡K Zwor ms‡K‡Z iƒcvšÍwiZ K‡i|
ms‡KZ‡K gWz‡jkb cÖwµqvq D”P K¤úv‡¼i evnK Zi‡½i mv‡_ wgwkÖZ Kiv nq| c‡i G‡›Ubvi mvnv‡h¨ ZvwoZ †PŠ¤^K †eZvi Zi½ wn‡m‡e †cÖiY Kiv nq| G‡›Ubvi mvnv‡h¨ wUwf †mU Qwei Rb¨ †cÖwiZ ZvwoZ †PŠ¤^K evnK Zi½ MÖnY K‡i| †iKwUdvqvi evnK Zi½ †_‡K wfwWI Zwor ms‡KZ‡K c„_K K‡i| weea©‡Ki mvnv‡h¨ G Zwor ms‡KZ‡K weewa©Z Kiv nq Ges B‡jKUªbMv‡b Zv cÖ`vb Kiv nq|  wUwfi wcKPvi wUD‡ei wcQ‡bi cÖv‡šÍ B‡jKUªbMvb mshy³ _v‡K| wfwWI ms‡KZ MÖn‡Yi ci B‡jKUªbMvb myB‡qi e¨vq miæ B‡jKUªb exg Qyuo‡Z _v‡K| wUwfi c`©vi cÖwZcÖf dmd‡i B‡jKUªb Mvb †_‡K hLb B‡jKUªb exg G‡m c‡o ZLb G‡Z Av‡jvK Sj‡Ki m„wó nq| G D¾¡j I Aby¾¡j Av‡jvKwe›`yi mgš^‡qB wUwfi c`©vq dz‡U D‡V K¨v‡giv †_‡K cvVv‡bv Qwe|
Dc‡iv³ Av‡jvPbvi cwi‡cÖwÿ‡Z Bnv ¯úóZ †h, †h‡nZz iwng mv‡n‡ei ¯§vU©‡dv‡b K_v ejvi mv‡_ mv‡_ Aci cÖv‡šÍi †jv‡Ki Qwei †`Lv hvq hv †Uwjwfk‡bi †hvMv‡hv‡Mi c×wZ‡ZB m¤¢e|




 †QvU n‡q Avm‡Q c„w_ex, Avgiv evm KiwQ †Møvevj wf‡j‡R| Z_¨ I †hvMv‡hvM cÖhyw³ c„w_exi mKj gvbyl‡K Kvh©Ki I `ÿZvi mv‡_ mshy³ K‡i‡Q| †hvMv‡hv‡Mi cÖavb evnb¸‡jv n‡”Q †Uwjwfkb, †iwWI Ges †Uwj‡dvb|     
K.	†hvMv‡hvM hš¿ Kv‡K e‡j?  	1 
L.	Kxfv‡e †Uwj‡dvb KvR K‡i e¨vL¨v Ki|	2
M.	Kxfv‡e †iwWI †÷kb wbw`©ó K¤úv‡¼i ms‡KZ mÂvjb K‡i Ges Zv MÖvn‡Ki wbKU †cŠQvq, wPÎmn e¨vL¨v Ki|	3
N.	†hvM‡hv‡Mi hš¿ wn‡m‡e †Uwjwfkb I †iwWIi Kvh©KvwiZv we‡kølY I Zyjbv Ki|	4
1bs cÖ‡kœi DËi
 †hme h‡š¿i gva¨‡g †hvMv‡hvM Kiv nq, Zv‡`i‡K †hvMv‡hvM hš¿ e‡j| †hgb: †eZvi, †Uwjwfkb, †gvevBj †dvb cÖf…wZ|
 Avgiv hLb K_v ewj ZLb †Uwj‡dv‡bi gvD_wc‡mi gvB‡µv‡dvbwU KÉ¯^‡ii kãZi½‡K Zwor ms‡K‡Z iƒcvšÍwiZ K‡i| G ms‡KZ †Uwj‡dv‡bi Zvi w`‡q Aci †Uwj‡dv‡bi Bqviwc‡m hvq| Bqvi wc‡mi ¯úxKvi Zwor ms‡KZ‡K k‡ã iƒcvšÍwiZ K‡i, d‡j MÖvnK ev †kÖvZv kã ïb‡Z cvb Ges K_vi Reve †`b| G Reve †kÖvZvi †Uwj‡dvb †m‡Ui gvD_wc‡mi gvB‡µv‡dv‡bi mvnv‡h¨ Zworms‡K‡Z cwiYZ n‡q †cÖi‡Ki †Uwj‡dv‡b wd‡i Av‡m Ges †cÖi‡Ki Bqviwc‡mi ¯úxKv‡i k‡ã cwiYZ nq, †cÖiK ZLb MÖvn‡Ki K_v ïb‡Z cvq|
 gvB‡µv‡dvb n‡Z AvMZ Z_¨ enbKvix Kg K¤úv‡¼i Zi½‡K GK cÖKvi D”P K¤úv¼wewkó ZvwoZ †PŠ¤^K Zi‡½i mv‡_ wgwkÖZ K‡i †eZvi Zi½ Drcbœ Kiv nq| GB †eZvi Zi½ A¨vgwcødvqv‡i weewa©Z K‡i †cÖiK h‡š¿i G‡›Ubvi mvnv‡h¨ ZvwoZ †PŠ¤^K Zi½ wn‡m‡e evqygÐ‡j †cÖiY Kiv nq| G †eZvi Zi½ f‚wg Zi½ I AvKvk Zi½ bv‡g `yB ai‡bi Zi‡½ fvM nq| f‚wg Zi½ mivmwi MÖvnK h‡š¿i Gwi‡q‡j †cuŠQvq| Avgv‡`i N‡i †h †iwWI †mUwU Zvn‡jv MÖvnKhš¿| AvKvk Zi½ AvqbgÐ‡j cÖwZdwjZ n‡q c„w_ex‡Z wd‡i Av‡m Ges MÖvnKh‡š¿i Gwi‡q‡j aiv c‡o|
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MÖvnKhš¿ †eZvi Zi½‡K MÖnY K‡i G‡K ZworcÖev‡n iƒcvšÍwiZ K‡i| Gici weiƒcv‡ivcY cÖwµqvq evnKZi½ n‡Z kã Avjv`v K‡i †bIqv nq| AZci A¨vgwcødvqv‡ii mvnv‡h¨ ZworcÖevn‡K weewa©Z K‡i jvDW¯úxKv‡i †cÖiY Kiv nq| jvDW ¯úxKvi ZworcÖevn‡K cybivq k‡ã iƒcvšÍwiZ K‡i|
 †Uwjwfkb I †iwWI †hvMv‡hv‡Mi `yBwU e¨vcK I ¸iæZ¡c~Y© gva¨g|
†iwWI‡Z Avgiv Lei, bvUK, Av‡jvPbv, weZK© Ges c‡Y¨i weÁvcb ïb‡Z cvB| †mbvevwnbx I cywjk evwnbx‡Z Z_¨ Av`vb cÖ`v‡bi Rb¨ †iwWI e¨envi Kiv nq| †gvevBj ev †mjyjvi †Uwj‡dvb †hvMv‡hv‡M †iwWI e¨en„Z nq|
eZ©gv‡b †iwWIi Zyjbvq †Uwjwfkb A‡bK †ewk kw³kvjx I RbwcÖq GKwU †hvMv‡hvM gva¨g| Gi cÖavb KviY n‡jv, †Uwjwfk‡b kã †kvbvi cvkvcvwk QweI †`Lv hvq| †Uwjwfk‡b eZ©gv‡b eûmsL¨K P¨v‡bj i‡q‡Q, Gi g‡a¨ †ek K‡qKwU ïay msev` P¨v‡bj| Gme P¨v‡b‡j we‡k¦i †h‡Kv‡bv cÖv‡šÍi Lei gyn~‡Z©B cvIqv hvq| †Uwjwfk‡bi gva¨‡g †h‡Kv‡bv wel‡q RbM‡Yi gZvgZ cÖwZdwjZ nq| GgbwK wbw`©ó †Kv‡bv e¨emvi (†hgb †kqvi e¨emv) eZ©gvb nvjPvj I Ae¯’v Kxiƒc Zv †Uwjwfk‡bi gva¨‡g †R‡b wewb‡qvMKvix mZK©Zv I mdjZvi mv‡_ wewb‡qvM Ki‡Z cv‡ib|
†iwWI †Uwjwfk‡b †h weÁvcb¸‡jv cÖPvwiZ nq Zvi gva¨‡g †fv³v wewfbœ cY¨ I †mev m¤ú‡K© Rvb‡Z cv‡i Ges wb‡Ri cÖ‡qvRb Abymv‡i †m¸‡jv e¨envi Ki‡Z cv‡i| †fv³v †mevi gvb e„w×‡Z Z_v AwaKZi Kg g~‡j¨ DbœZ †mev/cY¨ †fv³vi Kv‡Q †cuŠQv‡Z wewfbœ cY¨ Drcv`bKvix Ges †mev cÖ`vbKvix cÖwZôvb¸‡jvi g‡a¨ †h e¨vcK cÖwZ‡hvwMZv nq Zv †iwWI I †Uwjwfkb _vKvi Kvi‡YB eûjvs‡k m¤¢e n‡q‡Q| Gme †hvMv‡hvM gva¨‡g e¨w³MZ weÁvcY I A‡bK mgq †`Iqv nq| †hgb- nviv‡bv weÁwß, weµq cÖf…wZ|
†Uwjwfkb †ewk RbwcÖq n‡jI GwU me‡ÿ‡Î e¨env‡ivc‡hvMx bq| †hgb Mvwo Pvjbvi mgq †Uwjwfkb †`Lvi my‡hvM †bB e‡j G mgq †iwWI †kvbv †h‡Z cv‡i| 
myZivs †hvMv‡hv‡Mi hš¿ wn‡m‡e †Uwjwfkb I †iwWIi Kvh©KvwiZv e¨vcK|

 kÖxj¼vi †cÖgv`vmv †÷wWqv‡g evsjv‡`k I fvi‡Zi g‡a¨ AbywôZ †LjvwU f‚-DcMÖ‡ni gva¨‡g wewUwf m¤úÖPvi Ki‡Q| d‡j N‡i e‡mB †Uwjwfk‡b †LjvwU Dc‡fvM Kiv hv‡”Q|
K.	GbvjM ms‡KZ Kv‡K e‡j?	1 
L.	wP‡Îi mvnv‡h¨ GKwU wWwRUvj ms‡KZ e¨vL¨v Ki|	2
M.	†Uwjwfk‡b †LjvwUi m¤úÖPvi †KŠkj e¨vL¨v Ki|	3
N.	G ai‡bi †hvMv‡hvM cÖhyw³ Rxebgvb‡K Kxfv‡e DbœZ Ki‡Q Ñ Av‡jvPbv Ki|	4
2bs cÖ‡kœi DËi
 †hme ms‡K‡Zi gvb wbiew”Qbœfv‡e cwiewZ©Z nq Zv‡`i GbvjM ms‡KZ ejv nq| †hgb- evmvevwo‡Z mieivnK…Z we`y¨‡Zi †fv‡ëR|
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wPÎ : wWwRUvj ms‡KZ
mvaviYfv‡e wWwRU K_vwUi A_© msL¨v| wWwRUvj K_vwU G‡m‡Q ÔwWwRUÕ ev msL¨v K_vwU †_‡K| wWwRUvj ms‡KZ ej‡Z †mB †hvMv‡hvM ms‡KZ †evSvq hv ïay wKQy wbw`©ó gvb MÖnY Ki‡Z cv‡i| Giv wQbœvwqZ gv‡b cwiewZ©Z n‡Z cv‡i| G‡`i cÖ‡Z¨K‡K c„_Kfv‡e †Pbv hvq| G e¨e¯’vq evBbvwi †KvW A_©vr 0 I 1 Gi mvnvh¨ wb‡q †h‡Kv‡bv Z_¨, msL¨v, Aÿi, we‡kl ms‡KZ BZ¨vw` †evSv‡bv Ges †cÖwiZ nq| GB ms‡KZ e¨e¯’vq ÔAbÕ Ae¯’vi gvb 1 Ges ÔAdÕ Ae¯’vi gvb 0|
 †Uwjwfk‡b kã I Qwe †cÖi‡Yi Rb¨ †cÖiK †÷k‡b _v‡K c„_K c„_K †cÖiK hš¿, hvi mvnv‡h¨ ZvwoZ †PŠ¤^K Zi½iƒ‡c kã I Qwe †cÖiY Kiv nq| GKwU †cÖiK h‡š¿i mvnv‡h¨ Qwe‡K Zwor ms‡K‡Z iƒcvšÍwiZ K‡i †cÖiY Kiv nq| Ab¨ GKwU †cÖiK h‡š¿i mvnv‡h¨ Qwe‡K Zwor ms‡K‡Z iƒcvšÍwiZ K‡i Zv ZvwoZ †PŠ¤^K Zi½ wn‡m‡e †cÖiY Kiv nq|
†h Qwe ev `„k¨ †cÖiY Ki‡Z n‡e Zv †Uwjwfkb K¨v‡giv ZvwoZ ms‡K‡Z iƒcvšÍwiZ K‡i| G ms‡KZ‡K gWz‡jkb cÖwµqvq D”P K¤úv‡¼i evnK Zi‡½i mv‡_ wgwkÖZ Kiv nq| c‡i G‡›Ubvi mvnv‡h¨ ZvwoZ †PŠ¤^K †eZvi Zi½ wn‡m‡e †cÖiY Kiv nq| G‡›Ubvi mvnv‡h¨ wUwf‡mU Qwei Rb¨ †cÖwiZ ZvwoZ †PŠ¤^K evnK Zi½ MÖnY K‡i| †iKwUdvqvi evnK Zi½ †_‡K wfwWI Zwor ms‡KZ‡K c„_K K‡i| weea©‡Ki mvnv‡h¨ G Zwor ms‡KZ‡K weewa©Z Kiv nq Ges B‡jKUªbMv‡b Zv cÖ`vb Kiv nq| wUwfi wcKPvi wUD‡ei wcQ‡bi cÖv‡šÍ B‡jKUªbMvb mshy³ _v‡K| wfwWI ms‡KZ MÖn‡Yi ci B‡jKUªbMvb myB‡qi b¨vq miæ B‡jKUªb exg Qyuo‡Z _v‡K| wUwfi c`©vi cÖwZcÖf dmd‡i B‡jKUªb Mvb †_‡K hLb B‡jKUªb exg G‡m c‡o ZLb G‡Z Av‡jvK Sj‡Ki m„wó nq| G D¾¡j I Aby¾¡j Av‡jvKwe›`yi mgš^‡qB wUwfi c`©vq dz‡U D‡V K¨v‡giv †_‡K cvVv‡bv Qwe|
iwOb †Uwjwfkb K¨v‡givq wZbwU †gŠwjK iO Gi Rb¨ wZbwU c„_K B‡jKUªb Mvb †_‡K iwOb †Uwjwfkb MÖvnK h‡š¿I wZbwU B‡jKUªb Mvb _v‡K| iwOb †Uwjwfk‡bi c`©v ˆZwi nq wZb iKg dmdi `vbv w`‡q| GKwU we‡kl iO ïay Zvi we‡kl i‡Oi dmdi `vbv¸‡jv‡K Av‡jvwKZ K‡i|
†Uwjwfk‡b †h wPÎ †cÖiY Kiv n‡e Zvi mv‡_ mswkøó kã‡KI gvB‡µv‡dv‡bi mvnv‡h¨ ZwoZ ms‡K‡Z iƒcvšÍwiZ Kiv nq| G Zwor Zi½‡K evnK Zi½ bv‡g GK cÖKvi D”P K¤úv¼wewkó ZvwoZ †PŠ¤^K Zi‡½i mv‡_ wgwkÖZ Kiv nq Ges †cÖiK h‡š¿i mvnv‡h¨ †cÖiY Kiv nq| Avgiv evwo‡Z †h †Uwjwfkb †mU e¨envi Kwi Zv‡Z kã I Qwe ms‡KZ MÖn‡Yi Rb¨ c„_K e¨e¯’v _v‡K| †cÖiK hš¿ KZ…©K †cÖwiZ ZvwoZ †PŠ¤^K Zi½ Avgv‡`i wUwf †m‡Ui gva¨‡g †Uwjwfkb †m‡Ui MÖvnKh‡š¿ hvq| †Uwjwfkb h‡š¿i kã MÖnYKvix MÖvnKhš¿ G ZwoZ ms‡KZ MÖnY K‡i weewa©Z K‡i| c‡i G‡K jvDW¯úxKv‡i †cÖiY K‡i| jvDW¯úxKvi G Zwor ms‡KZ‡K g~j k‡ã iƒcvšÍwiZ K‡i|
 †Uwjwfk‡bi gva¨‡g †hvMv‡hvM cÖhyw³ Rxebgvb‡K eûfv‡e DbœZ K‡i‡Q| wb‡æ Zv Av‡jvPbv Kiv n‡jvÑ
we‡bv`b: Avwe®‹v‡ii ci n‡Z AvR ch©šÍ †Uwjwfkb we‡bv`‡bi me‡P‡q RbwcÖq gva¨g| G‡Z bvUK, g¨vMvwRb Abyôvb UK‡kv Ges Pjw”PÎ †`Lv‡bv nq|
msev`: we‡k¦i †h‡Kv‡bv cÖv‡šÍi me©‡kl msev` ZvrÿwYKfv‡e Rvbv‡Z †Uwjwfkb AcÖwZØ›Øx| B›Uvi‡bU Aek¨B †Uwjwfk‡bi Zyjbvq msev‡`i AvaywbKZvi gva¨g, wKšÍy B›Uvi‡b‡Ui e¨envi me©¯Í‡ii gvby‡li g‡a¨ GLbI cÖPwjZ bq| †Uwjwfk‡b me©cÖKvi msev` †`Lv‡bv nq, †hgb, wgwWqv, e¨emv-evwYR¨, AvenvIqv, ms¯‹…wZ, A_©bxwZ BZ¨vw`| †ek K‡qKwU †Uwjwfkb P¨v‡bj i‡q‡Q hviv †Kej msev`B cwi‡ekb K‡i|
wkÿv: wkÿvwe¯Ív‡i †Uwjwfk‡bi f‚wgKv e¨vcK| G‡Z eûcÖKvi wkÿvg~jK Abyôvb m¤úÖPvi Kiv nq| Bs‡iwR‡Z cÖ`wk©Z msev`, weZK© Ges Pjw”PÎ †`Lvi gva¨‡g wkÿv_x©MY Bs‡iwR‡Z `ÿZv AR©b Ki‡Z mÿg| wewfbœ †KvwPs †m›Uvi Ges wkÿv cÖwZôv‡bi D‡`¨v‡M †Uwjwfkb wewfbœ wel‡qi wUD‡Uvwiqvj †`Lv‡bv nq, hv wkÿv_x©‡`i‡K cvV¨µ‡gi wewfbœ welqe¯Íy eyS‡Z mnvqZv K‡i|
e¨emv-evwYR¨ I A_©bxwZ: e¨emv-evwY‡R¨ mg„w× Ges A_©bxwZ‡Z cÖe„w× AR©‡b †Uwjwfkb weivU f‚wgKv cvjb K‡i| †ek K‡qKwU ÔweR‡bm wbDR P¨v‡bjÕ ïay e¨emv-evwYR¨ I A_©bxwZ msµvšÍ me©‡kl msev` ch©v‡jvPbv K‡i| G RvZxq wewfbœ msev‡`i g‡a¨ i‡q‡Q wewfbœ †`‡ki gy`ªvi wewbgq nvi, ˆe‡`wkK e¨emv, †Zj, †mvbv I †c‡Uªvwjqvg cY¨mg~‡ni eZ©gvb evRvi`i cÖf…wZ| RvZxq I AvšÍR©vwZK †kqvi e¨emvi †ÿ‡ÎI †Uwjwfk‡bi f‚wgKv i‡q‡Q|
myZivs †`Lv hv‡”Q, †Uwjwfk‡bi gva¨‡g †hvMv‡hvM cÖhyw³ Rxebgvb‡K eûfv‡e DbœZ K‡i‡Q|
 †ZRw¯µqZv GKwU ¯^Ztù‚Z© NUbv| Avgv‡`i Rxe‡b †ZRw¯µqZv iwk¥ †hgb DcKvi K‡i †Zgwb A‡bK ÿwZI K‡i| 
	[iv. †ev.-2015]
K.	AvB‡mv‡Uvc Kx? 	1
L.	†ZRw¯µqZv GKwU wbDwK¬q NUbvÑ e¨vL¨v Ki| 	2
M.	ˆ`bw›`b Rxe‡b †ZRw¯µq iwk¥i e¨envwiK cÖ‡qvM eY©bv Ki| 	3
N.	gvÎvwZwi³ †ZRw¯µq iwk¥ cÖvwYRM‡Zi Dci Kxiƒc cÖfve †dj‡Z cv‡i? Dnvi djvdj we‡kølY Ki| 	4
3 bs cÖ‡kœi DËi
 GKB †gŠ‡ji wewfbœ cigvYyi wbDwK¬qvm hw` GKB msL¨K †cÖvUb I wewfbœ msL¨K wbDUªb Øviv MwVZ nq Z‡e †mB cigvYy¸‡jv‡K ci¯ú‡ii AvB‡mv‡Uvc ejv nq| 
 fvwi †gŠwjK c`v‡_©i wbDwK¬qvm †_‡K ¯^Ztù‚Z©fv‡e AweiZ †ZRw¯µq iwk¥ wbM©g‡bi cÖwµqv‡K †ZRw¯µqZv e‡j| †Kvb c`v‡_©i †ZRw¯µqZvi DrcwË¯’j Zvi wbDwK¬qvm| wbDwK¬qv‡mi evB‡i †h B‡j±«b Av‡Q †ZRw¯µqv‡Z Zv‡`i †Kv‡bv f‚wgKv †bB| ZvB ejv hvq, †ZRw¯µqZv GKwU wbDwK¬q NUbv| 
 ˆ`bw›`b Rxe‡b †ZRw¯µq iwk¥i e¨envi wb‡P D‡jøL Kiv n‡jv| 
i. 	wPwKrmv‡ÿ‡Î : wUDgvi wbY©q I `~iv‡ivM¨ K¨vÝvi †ivM wbivg‡qi Rb¨ Ges †ivM wbY©‡q †ZRw¯µqZvi e¨envi i‡q‡Q|  
ii. 	K…wl †ÿ‡Î: DbœZ exR ˆZwii M‡elYvq †ZRw¯µqZv e¨envi Kiv nq|  
iii. 	imvqb weÁvb: 
K. 	wewfbœ ivmvqwbK wewµqvi MwZ I cÖK…wZ wbiƒc‡Y e¨en„Z nq| 
L. 	A¨v‡fv‡M‡Wªvi msL¨v wba©vi‡Y e¨en„Z nq| 
M. 	cixÿvMv‡i wewfbœ †ZRw¯µq c`v_© n‡Z wbM©Z †ZRw¯µq iwk¥i cÖK…wZ wbY©‡q e¨en„Z nq| 
iv. 	wkí †ÿ‡Î: LwbR c`v_© wewfbœ avZyi cwigvY wbY©‡q D³ avZyi †ZRw¯µq AvB‡mv‡Uvc, †ZRw¯µq cÖ`k©K wn‡m‡e e¨en„Z nq| 
v. 	c„w_exi eqm wbY©q : c„w_exi eqm wbY©‡q I wewfbœ dwm‡ji eqm Rvb‡Z †ZRw¯µq e¨en„Z nq|  
vi. 	Nwo‡Z: †ZRw¯µq †_vwiqv‡gi mv‡_i wRsK mvjdvBW wgwk‡q Nwoi KuvUv I b¤^‡ii Dci cÖ‡jc †`Iqv nq| Giv AÜKv‡i R¡jR¡j K‡i|  
vii. 	we`y¨r Drcv`b: cvigvYweK Pzwjø‡Z †ZRw¯µq †gŠj ¯’vcb K‡i we`y¨r Drcv`b Kiv nq|  
 eZ©gvb hy‡M †ZRw¯µq c`v‡_©i cÖ‡qvRbxqZv Acwimxg| Ab¨w`‡K †ZRw¯µqZv †_‡K wec‡`i Avk¼vI i‡q‡Q| †ZRw¯µq ev wefvR‡bi d‡j †h mKj iwk¥ wewKwiZ nq Zv Rxe‡`‡n gvivÍK cÖwZwµqvi m„wó K‡i| D”PgvÎvi †ZRw¯µq wewKiY gvbe †`‡n bvbv iKg K¨vÝv‡ii Rš§ w`‡Z cv‡i| `xN©w`b gvÎvwZwi³ †ZRw¯µq wewKi‡Yi ms¯ú‡k© _vK‡j gvby‡li †ivM cÖwZ‡iva ÿgZv n«vm cvq| gvbwmK fvimvg¨ bó n‡Z cv‡i GgbwK weKjv½ n‡Z cv‡i| cvigvYweK Pzwjø ev Ab¨ wewKiY Dr‡m `xN©w`b e¨en„Z A‡K‡Rv hš¿cvwZ, R¡vjvwb I wewfbœ eR©¨ †ZRw¯µq wewKi‡Yi Drm wnmv‡e KvR K‡i Ges G¸‡jv cÖvK…wZK cwi‡ek I gvbe‡`‡ni Rb¨ gvivÍK ûgwK¯^iƒc| 
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[AvBwWqvj ¯‹zj GÛ K‡jR, XvKv; cÖkœ-6]
K.	Aa©vqy Kv‡K e‡j?	1
L.	pn Rvskb‡K Kx e‡j Ges †Kb e‡j?	2
M.	(ii) bs wPÎwU  p  n  p UªvbwR÷i we‡kølY K‡iv|	3
N.	AvB wm Kx Ges Gi ¸iæZ¡ we‡kølY K‡iv|	4
4 bs cÖ‡kœi DËi
 †h mg‡q †Kv‡bv †ZRw¯µq c`v‡_©i †gvU cigvYyi wVK A‡a©K cwigvY ÿqcÖvß nq Zv‡K H c`v‡_©i Aa©vqy e‡j|
 pn Rskb‡K Wv‡qvW e‡j| `ywU Aa© cwievnxi mgš^‡q MwVZ nq e‡j G‡K Wv‡qvW e‡j| GwU‡K †iKwUdvqvi ev GKgyLxKviKI ejv nq| KviY GwU Zwor cÖevn‡K GKgywL K‡i A_©vr w`K cwieZx© Zwor cÖevn‡K (Gwm) GKgywL ZworcÖev‡n (wWwm) iƒcvšÍwiZ K‡i|
 Avgiv Rvwb, `yB †kÖwYi Aa©cwievnxi (n-UvBc I p-UvBc) wZbwU w`‡q UªvbwR÷i ˆZwi Kiv nq| GKwU n-UvBc †Kjv‡mi Dfq cv‡k GKwU K‡i p-UvBc †Kjvm m¨vÛDBP K‡i pnp UªvbwR÷i ˆZwi Kiv nq| GiKgfv‡e mw¾Z †Kjv‡mi cÖ_gwU‡K wbtmviK, gv‡SiwU‡K cxV Ges Ab¨ cv‡kiwU‡K msMÖvnK e‡j| myZivs UªvbwR÷‡i `ywU Rskb _v‡K cÖ_gwU n‡jv wbtmviK-cxV Rskb, AciwU msMÖvnK-cxV Rskb| ¯^vfvweK Kvh©cÖYvjx Abyhvqx wbtmviK cxV Rskb m¤§yLx †SuvKwewkó Ges msMÖvnK-cxV Rskb wegyLx †SuvKwewkó| GLb, GKwU pnp UªvbwR÷i‡K ¯^vfvweK Kvh©cÖYvjx Abyhvqx mvRv‡j Avgiv wb‡æi wP‡Îi g‡Zv cÖevn cv‡ev|
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hv DÏxc‡Ki (ii) bs wP‡Îi cÖev‡ni Abyiƒc| myZivs (ii) bs wPÎwU 
pnp UªvbwR÷i wb‡`©k K‡i| 
 mgwš^Z eZ©bx ev BbwUª‡MÖ‡WU mvwK©U AvB wm bv‡g cwiwPZ|
BbwUª‡MÖ‡UW mvwK©U n‡jv †m eZ©bx hv‡Z eZ©bxi Dcvsk ev hš¿vsk¸‡jv GKwU ÿz`ª Aa©cwievnK wP‡c we‡kl cÖwµqvq MVb Kiv nq hviv ¯^qswµqfv‡e H wP‡ci Ask| BbwU‡MÖ‡UW mvwK©‡U A‡bK¸‡jv hš¿vsk †hgb †ivaK, aviK, Wv‡qvW, UªvbwR÷i BZ¨vw` Ges G‡`i AšÍms‡hvM GKwU ÿz`ª c¨v‡KR wn‡m‡e _v‡K hv‡Z Giv GKwU c~Y© B‡jKUªwbK Kvh©vewj m¤úbœ Ki‡Z cv‡i| GKwU ÿz`ª Aa©cwievnK c`v‡_©i g‡a¨ Gme hš¿vsk MVb I mshy³ Kiv nq|
AvaywbK B‡jKUªwb‡· AvB wm-Gi ¸iæZ¡ Acwimxg| Kw¤úDUvi, †gvevBj‡dvb †_‡K ïiæ K‡i gvB‡µvI‡fb ch©šÍ hZ iKg ˆe`y¨wZK hš¿cvwZ eZ©gv‡b Avgiv †`wL Zvi AwaKvskwU‡ZB AvB wm Gi e¨envi †`Lv hvq| 1960 mv‡j Gi Avwe®‹v‡ii ci †_‡KB AvB wm wPc‡mi wWRvB‡b wecøe NU‡Z _v‡K| cÖ_g w`‡K AvBwm wPc‡m ïay K‡qK kZ eZ©bx Dcvsk A½xf‚Z wQ‡jv| 1970 mv‡j GB msL¨v †e‡o nvRv‡i †cŠuQvq| H mgq AvBwm ïay Kw¤úDUvi I c‡KU K¨vjKz‡jU‡i e¨en„Z n‡Zv| eZ©gv‡b GKwU GKK AvBwm wPc jÿ jÿ Dcvsk aviY Ki‡Z cv‡i hv eû RwUj wWfvBm ev hš¿ Pvjv‡Z e¨en„Z nq|
AvB wm wPcm hw` Avwe®‹…Z Ges Gfv‡e weKwkZ bv n‡Zv Zvn‡j Avgiv †gvevBj †dvb, B›Uvi‡bU, Gg wc w_ª †cøqvi I AviI A‡bK m„Rbkxj wWfvBm †cZvg bv| AvaywbK AvB wm wPcm wecøe G‡b‡Q, w`‡q‡Q A‡bK my‡hvM-myweav I Avivg-Av‡qk|
 †iwWI Avgv‡`i wbKU AwZ cwiwPZ| Avgv‡`i Pvicv‡k †eZvi Zi½ i‡q‡Q| wKš‘ Avgiv kã ïb‡Z cvB bv| KviY kã Zi½ D”P K¤úv‡¼i evnK Zi‡½i mv‡_ wgwkÖZ Kiv nq| †iwWI eZ©bxi wW‡U±i gWz‡j‡UW Zi‡½i FYvÍK Aa©vsk †K‡U GKgyLx Zi‡½ iƒcvšÍi K‡i| weea©K kã weea©b K‡i Ges Avgiv kã ïb‡Z cvB| [NvUvBj K¨v›Ub‡g›U cvewjK ¯‹zj I K‡jR, Uv½vBj, cÖkœ-5]
K.	gWz‡jkb Kx?	1
L.	gWz‡j‡UW Zi‡½i kã Avgiv ïb‡Z cvB bv †Kb?	2
M.	wW‡U±‡i †h wWfvBm e¨envi Kiv n‡q‡Q Zvi evqvwms e¨vL¨v K‡iv|	3
N.	GB wWfvBmwU wKfv‡e FYvÍK Aa©Zi½ †K‡U GKgyLx K‡i e¨vL¨v K‡iv|	4 
5 bs cÖ‡kœi DËi
 kã Zi½‡K GK cÖKvi D”P K¤úv¼ wewkó ZvwoZ †PŠ¤^K Zi‡½i mv‡_ wgwkÖZ K‡i gWz‡j‡UW ev iƒcvwqZ Zi½ m„wói cÖwµqvB n‡”Q gWz‡jkb|
 gWz‡j‡UW Zi‡½i kã D”P K¤úv¼ wewkó Zi‡½i mv‡_ wgwkÖZ _v‡K hv Avgv‡`i kÖve¨Zv mxgvi evB‡i| Avgiv 20 nvR© †_‡K 20000 nv‡R©i kã ïb‡Z cvwi| wKš‘ gWz‡j‡UW Zi‡½i jwä K¤úv¼ Gi †P‡q A‡bK ¸Y †ewk nq| ZvB gWz‡j‡UW Zi‡½i kã Avgiv ïb‡Z cvB bv| 
 wW‡U±‡i †h wWfvBmwU e¨envi Kiv n‡q‡Q †mwU n‡jv Wv‡qvW| GKwU n UvBc Aa©cwievnx Ges GKwU p UvBc Aa©cwievnx GK‡Î mshy³ K‡i pn Rvskb Wv‡qvW ˆZwi Kiv nq| 
n UvBc
p UvBc
n
p
wPÎ (1) : Wv‡qvW I Gi cÖZxK wPý




Wv‡qv‡Wi GKwU ¸iæZ¡c~Y© KvR n‡j †iKwUdvqvi ev GKgyLxKviK wn‡m‡e KvR Kiv| GB GKgyLxKi‡Yi †ÿ‡Î evqvwms GKwU ¸iæZ¡c~Y© Ask| evqvwms `yB cÖKvi m¤§yLx evqvm ev †SuvK Ges wegyLx evqvm ev †SuvK|


(K) m¤§yLx †SuvK                (L) wegyLx †SuvK
p–n Rsk‡b hw` †Kv‡bv ewn¯’ †fv‡ëR ev wefe cv_©K¨ cÖ‡qvM Kiv nq Zvn‡j ZworcÖevn N‡U| †fv‡ëR hw` Ggbfv‡e cÖ‡qvM Kiv nq †h e¨vUvwi ev †m‡ji abvÍK cÖvšÍ p-UvBc e¯‘i mv‡_ Ges FYvÍK cÖvšÍ n UvBc e¯‘i mv‡_ mshy³ nq Zvn‡j e¨vUvwii abvÍK cÖvšÍ B‡jKUªb¸‡jv‡K p UvBc e¯‘i w`‡K Ges e¨vUvwii FYvÍK cÖvšÍ †nvj¸‡jv‡K n-UvBc e¯‘i w`‡K Uvb‡e| d‡j p–n Rskb I ewn¯’ eZ©bx‡Z ZworcÖevn Pj‡e| GB cÖevn‡K ejv nq m¤§yLx cÖevn (forward current) GB ai‡bi ms‡hvM‡K ejv nq m¤§yLx †SuvK (forward bias|
†fv‡ëR hw` wecixZ Awfgy‡L cÖ‡qvM Kiv nq A_©vr e¨vUvwii abvÍK cÖvšÍ hw` n-UvBc Ges FYvÍK cÖvšÍ hw` p- UvBc e¯‘i mv‡_ mshy³ Kiv nq Zvn‡j n- UvBc e¯‘i gy³ B‡jKUªb e¨vUvwii abvÍK cÖv‡šÍi AvKl©‡Yi d‡j n- UvBc e¯‘‡ZB †_‡K hv‡e p–n Rskb cvi n‡q p UvBc e¯‘‡Z †h‡Z cvi‡e bv| p- UvBc e¯‘i Ô†nvjÕ I p- UvBc e¯‘‡ZB †_‡K hv‡e| G‡Z Rskb w`‡q †Kvb ZworcÖevn Pj‡e bv| G ai‡bi ms‡hvM‡K ejv nq wegyLx †SuvK (reverse bias)| DcwiD³ NUbv †_‡K †evSv hvq †h †fv‡ëR cÖ‡qvM Kiv n‡j p-n Rskb ïay B‡jKUªb GK Awfgy‡L cÖev‡ni AbygwZ †`q| A_©vr GB Rsk‡b B‡jKUª‡bi GKgyLx cÖevn GwU| myZivs GwU †iKwUdvqvi wn‡m‡e KvR K‡i|
 ÔMÕ †_‡K Avgiv Rvbjvg †h, Wv‡qv‡Wi ga¨ w`‡q Zwor cÖevwnZ n‡e wKbv Zv wbf©i K‡i Wv‡qvWwU m¤§yL †Suv‡K Av‡Q bvwK wecixZ †Suv‡K Av‡Q| Wv‡qv‡Wi GB ˆewkó¨‡K Kv‡R jvwM‡q w`K cwieZ©x (AC) cÖevn‡K GKgyLx (DC) cÖev‡n cwiYZ Kiv hvq| w`K cwieZ©x cÖevn ej‡Z Avgiv Ggb cÖevn‡K eySvB hv GKwU wbw`©ó mgq cici abvÍK Avevi FYvÍK nq| wPÎ-1 G w`K cwieZ©x cÖevn †`Lv‡bv n‡jv| X A‡ÿi Dc‡i Aa©e„Ë‡K abvÍK Aa©Pµ Ges wb‡Pi Aa©e„Ë‡K FYvÍK Aa©Pµ ejv nq|
+

O
wPÎ (1) : w`K cwieZ©x cÖevn
AC wmMb¨vj
BbcyU
DC wmMb¨vj
AvDUcyU
Wv‡qvW
R
P
E
n






      wPÎ-2
hLb Wv‡qv‡Wi ga¨w`‡q abvÍK Aa©Pµ P cÖvšÍ w`‡q cÖ‡ek K‡i ZLb Wv‡qvWwU m¤§yL †Suv‡K _v‡K Ges hLb Wv‡qv‡Wi ga¨ w`‡q FYvÍK Aa©Pµ p cÖvšÍw`‡q cÖ‡ek K‡i ZLb Zv wegyLx †Suv‡K _v‡K| m¤§yLx †Suv‡Ki †ÿ‡Î abvÍK Aa©Pµ Wv‡qv‡Wi ga¨ w`‡q Zwor cÖevn Pvjbv  K‡i Avi wegyLx †Suv‡Ki Kvi‡Y Aewkó FYvÍK Aa©Pµ Wv‡qv‡Wi ga¨ w`‡q ZworcÖevn Pvjbv Ki‡Z cv‡i bv| mnRfv‡e ejv hvq, GLv‡b FYvÍK Aa©Pµ ev` c‡i hvq Ges Avgiv AvDUcyU cÖv‡šÍ ïay FYvÍK Aa©Pµ cÖevn cvB| A_©vr cÖevnwU GKgyLx n‡q hvq| wPÎ (2) G GKwU Aa©Pµ †iKwUdvqvi †`Lv‡bv n‡q‡Q|
 M GKwU †ZRw¯µq †gŠj| GwU wewfbœ ai‡bi KYv ev iwk¥ wbM©gb K‡i| †gŠjwUi Aa©vqy 100 eQi|
 [mvZÿxiv miKvwi evwjKv D”P we`¨vjq, cÖkœ-6]
K.	mgwš^Z eZ©bx Kx?	1
L.	G·‡i Ges wmwU ¯‹¨vb hš¿ Øviv MwVZ cÖwZwe¤^ GK bq-e¨vL¨v Ki|	2
M.	†gŠ‡ji  Ask ÿqcÖvß n‡Z KZ mgq jvM‡e?	3
N.	gvbeRxe‡b DÏxc‡Ki NUbvi A‡bK DcKvix w`K _vK‡j wec`I Kg bq-g~j¨vqb Ki|	4
A  6 bs cÖ‡kœi DËi
 mgwš^Z eZ©bx n‡jv wmwjK‡bi g‡Zv Aa©cwievnx e¨envi K‡i ˆZwi Ggb GKwU wbg©vY hv‡Z Avgv‡`i AvOz‡ji b‡Li mgvb RvqMvq jÿ jÿ AvbyexÿwbK ZworeZ©bx mshy³ ev A½xf‚Z _v‡K|
 wmwU ¯‹¨vb h‡š¿ wWwRUvj R¨vwgwZK cÖwµqv e¨envi K‡i e¯‘i Af¨šÍ‡i wÎgvwÎK cÖwZwe¤^ MVb K‡i| GB wÎgvwÎK cÖwZwe¤^ N~Y©b A‡ÿi mv‡c‡ÿ A‡bK¸‡jv wØgvwÎK G·‡i cÖwZwe‡¤^i mgš^q|
Avi G·-†i n‡jv AwZ ÿz`ª Zi½‰`N©¨ I D”P †f`b ÿgZv m¤úbœ GK cÖKvi wewKi‡Yi wØgvwÎK cÖwZwe¤^| ZvB ejv hvq, G·-†i I wmwU ¯‹¨vb hš¿ Øviv MwVZ cÖwZwe¤^ GK bq|
 †`Iqv Av‡Q,
	Aavqy, T1/2 = 100y
†gŠ‡ji Aewkó cigvYy =  Ask =  Ask|
A_©vr cÖwZ 4wU cigvYyi g‡a¨ 1wU Aewkó Av‡Q| Aa©vqyi msÁvbyqvqx|
	8  4
	 2
	 1

	100y
	100y
	100y


AZGe,  Ask ÿqcÖvß n‡Z cÖ‡qvRbxq mgq = 3  100 years
	= 300 years (Ans.)
 DÏxc‡Ki NUbvwU †ZRw¯µqZv| gvbeRxe‡b GB NUbv e¨envi K‡i eûj Dbœqb mvwaZ n‡”Q| Gi eûj e¨envi i‡q‡Q, wPwKrmv weÁv‡b, K…wl‡ÿ‡Î I wkí KviLvbv‡Z| wPwKrmv weÁv‡b we‡kl K‡i `~iv‡ivM¨ K¨vbmvi †ivM wbivg‡q wKWbxi  eøK, _vBi‡q‡Wi mgm¨v wbY©‡q e¨en„Z n‡”Q| K…wl‡ÿ‡Î DbœZ Rv‡Zi exR ˆZix I Mv‡Qi Rb¨ mvi Drcv`b M‡elYvq †ZRw¯µq †Uªmvi mdjZvi mv‡_ e¨en„Z n‡”Q| hš¿cvwZ Rxevbygy³ Ki‡Z, KvMR K‡j KvM‡Ri cyiæZ¡ wbY©‡q, Av¸‡bi †avqvi Dcw¯’wZ wbY©‡q, LwbR c`v‡_© avZzi cwigvY wbY©‡q, jÿ jÿ eQ‡ii cyiv‡bv wRwb‡mi eqm wbY©‡q †ZRw¯µqZv e¨en„Z n‡”Q|
†ZRw¯µqZv Avgv‡`i A‡bK DcKv‡i jv‡M wKš‘ G †_‡K gvivÍK wec` I NU‡Z cv‡i| D”P gvÎvi †ZRw¯µq wewKiY gvbe‡`‡n bvbv iKg mgm¨vi m„wó K‡i| †ivM cÖwZ‡iva ÿgZv n«vm cvq, RxebNvwZ K¨vÝvi n‡Z cv‡i, gvbwmK weKvi MÖ¯’Zv, weKjv½Zv m„wó n‡Z cv‡i|
AZGe, DcwiD³ Av‡jvPbv †_‡K cÖZxqgvb †h, gvbeRxe‡b †ZRw¯µqZvi A‡bK DcKvix w`K _vK‡jI Gi wec`I Kg bq|
 p
n
p
n
p






Dc‡ii wPÎ `ywU jÿ¨ K‡iv Ges wb‡Pi cÖkœ¸‡jvi DËi `vI: A
  [wc‡ivRcyi miKvwi D”P we`¨vjq; cÖkœ-7]
K.	I. C Kx? 	1
L.	†ZRw¯µqZv GKwU wbDwK¬q NUbv e¨vL¨v K‡iv| 	2
M.	ÔKÕ bs wP‡Îi wWfvBmwU wKfv‡e GKg~LxKviK wn‡m‡e KvR K‡iÑ e¨vL¨v K‡iv| 	3
N.	wPÎ ÔLÕ G wWfvBmwU GKwU DËg weea©KÑ Dw³wU we‡kølY K‡iv| 	4
7 bs cÖ‡kœi DËi
 I.C n‡jv wmwjK‡bi g‡Zv Aa©cwievnx e¨envi K‡i ˆZwi Ggb GKwU wbg©vY hv‡Z Av½y‡ji b‡Li mgvb RvqMvq jÿ jÿ AvYyexÿwbK ZworeZ©bx mshy³ _v‡K| B
 fvix †gŠ‡ji wbDwK¬qvm n‡Z ¯^Ztù‚Z© I Aweivg fv‡e Avjdv, weUv, Mvgv iwk¥i wbM©Z nIqvi NUbvB n‡jv †ZRw¯µqZv|†ZRw¯µq iwk¥ wbM©g‡Yi d‡j fvix †gŠ‡ji wbDwK¬qvm †f‡½ A‡cÿK…Z Kg f‡ii wbDwK¬qv‡m cwiYZ nq| †hgbÑ †iwWqvg avZz †ZRw¯µq fvO‡bi d‡j av‡c av‡c cwiewZ©Z n‡q mxmvq cwiYZ nq| †h‡nZz, †ZRw¯µqZv †gŠ‡ji wbDwK¬qv‡mi cwieZ©b NUvq, †m‡nZz GwU GKwU wbDK¬xq NUbv| A
 K bs wP‡Îi wWfvBmwU GKwU †iKwUdvqvi ev GK gyLxKviK| 
Avgiv Rvwb, †h mKj †gŠj Zwor mycwievnx bq wKš‘ Zwor ZvccwievnxI bq Zv‡`i‡K Aa©cwievnx e‡j| Aa©cwievnx‡Z †Wvcvqb Kiv n‡j Aa©cwievnxi cwievwnZv e„w× cvq| Aa©cwievnx‡Z gy³ B‡jKUªb _v‡K bv, abvÍK PvR©I _v‡K bv| Z‡e Aa©cwievnx‡K Rskb wn‡m‡e eZ©bx‡Z e¨envi Kiv n‡j †Kej ZLbB Zwor cÖevn N‡U| GRb¨ mvaviY Ae¯’vq mKj Aa©cwievnx Avavb wbi‡cÿ|
[image: ]
w`K cwieZ©x cÖev‡ni †ÿ‡Î ch©vqKv‡ji A‡a©K mgq abvÍK Aa©Pµ Ges evwK A‡a©K mgq FYvÍK Aa©Pµ AvKv‡i Zwor cÖevn nq| abvÍK Aa©P‡µi mgq Wv‡qvWwU m¤§yL †SuvKcÖvß nq Ges FYvÍK Aa©P‡µi mgq Wv‡qvWwU wegyLx †SuvKcÖvß nq|
d‡j, m¤§yL †SuvK Z_v abvÍK Aa©P‡µi Rb¨ RL Gi ga¨ w`‡q Zwor cÖevwnZ n‡jI FYvÍK Aa©P‡µi mgq Zwor cÖevn nq bv| ZvB Zwor cÖevn ïay GKBw`‡K cÖevwnZ nq|
Gfv‡e w`KcwieZ©x cÖevn‡K GKgyLx Kiv nq|
 wPÎ ÔLÕ Gi wWfvBmwU GKwU UªvbwR÷i| Gi wZbwU cÖvšÍ h_vµ‡g msMÖvnK (C), f‚wg ev cxV (B), wbtmviK (E) i‡q‡Q| UªvbwR÷i cxV cÖevn‡K 50 †_‡K 100 ¸Y evwo‡q msMÖvnK cÖevn wn‡m‡e cÖ`vb Ki‡Z cv‡i| UªvbwR÷‡ii wbtmviK cxV Rvskb m¤§yLx †SuvK wewkó nq, cx‡V cwiewZ©Z †fv‡ëR cÖ‡qvM Ki‡j cxV cÖevnI cwiewZ©Z nq| cxV cÖev‡ni ÿz`ª cwieZ©b msMÖvnK (C) cÖev‡ni AwaKZi e„nr cwieZ©b NUvq A_©vr ÿz`ª AšÍtM©vgx ms‡KZ‡K e„nr ewntM©vgx ms‡K‡Z cwiYZ K‡i| ZvB eZ©bx‡Z UªvbwR÷i DËg weea©K wn‡m‡e e¨en„Z nq|
 wb‡Pi wPÎ `yBwU jÿ¨ Ki Ges cÖkœ¸‡jvi DËi `vI:
[image: ]
	[bIMuv †K.wW. miKvwi D”P we`¨vjq; cÖkœ-8]
K.	Avëªvm‡bvMÖvdx‡Z KZ K¤úv‡¼i kã e¨envi Kiv nq|	1
L.	GbvjM I wWwRUvj ms‡K‡Zi 2wU cv_©K¨ wjL|	2
M.	1bs wP‡Î DwjøwLZ mg‡q 1 †gvj B‡jKUªb cÖevwnZ n‡j A h‡š¿ KZ cÖevn cvIqv hv‡e? 	3
N.	wP‡Î-1 Gi A h‡š¿i cvV cvIqv †M‡jI wPÎ-2 Gi A h‡š¿ cvV cvIqv hvq bv- we‡kølY Ki|	4
8 bs cÖ‡kœi DËi
 †ivM wbY©‡qi Rb¨ Avëªvm‡bvMÖvwd‡Z †h K¤úv¼ e¨envi Kiv nq Zvi gvb cÖvq 1-10 †gMvnvUR© n‡q _v‡K|
 GbvjM I wWwRUvj ms‡K‡Zi 2wU cv_©K¨ wb‡æ †`qv n‡jv:
	GbvjM ms‡KZ
	wWwRUvj ms‡KZ

	i) GbvjM ms‡KZ n‡jv wbiew”Qbœfv‡e cwieZ©bkxj ms‡KZ|
	i) wWwRUvj ms‡KZ n‡jv wQbœvwqZ gv‡b cwiewZ©Z ms‡KZ|

	ii) GbvjM ms‡KZ wbæZg †_‡K D”PZg gv‡bi g‡a¨ †h †Kv‡bv gvb MÖnY Ki‡Z cv‡i|
	ii) wWwRUvj ms‡KZ ïay wbw`©ó gvb MÖnY Ki‡Z cv‡i|


 GLv‡b, DwjøwLZ mgq, t = 25 min
	= 1500s
	Ges 1 †gvj B‡jKUª‡bi PvR©, 
	q = 1.6  10–19C  6.023  1023
	= 96500C
	 A h‡š¿ cÖvß Zwor cÖevn , I = ?
Avgiv Rvwb,
	q = It
	ev, I = 
		= 
	= 64.33 amp
A_©vr A h‡š¿ 64.33 amp cvV cvIqv hv‡e| (Ans.)
 GLv‡b, 1g wP‡Î †Kv‡li abvÍK cÖvšÍ P-UvBc e¯‘i mv‡_ Ges FYvÍK cÖvšÍ n-UvBc e¯‘i mv‡_ hy³ nq Zvn‡j e¨vUvixi abvÍK cÖvšÍ B‡jKUªb¸‡jv‡K p-UvBc e¯‘i w`‡K Ges FYvÍK cÖvšÍ †nvj¸‡jv‡K n-UvBc e¯‘i w`‡K Uvb‡e d‡j m¤§yLx †SuvK m„wó n‡e Ges eZ©bx‡Z Zwor cÖevn Pj‡e|I







2q wP‡Î, †Kv‡li FbvÍK cÖvšÍ p-UvBc e¯‘i mv‡_ Ges abvÍK cÖvšÍ n UvBc e¯‘i mv‡_ mshy³| d‡j n-UvBc e¯‘i gy³ B‡jKUªb e¨vUvixi abvÍK cÖv‡šÍi AvKl©‡Yi d‡j n-UvBc e¯‘‡ZB †_‡K hv‡e Ges FYvÍK cÖv‡šÍi AvKl©‡Yi d‡j p-UvBc e¯‘i †nvj p-UvB‡cB †_‡K hv‡e| G‡Z Rskb w`‡q †Kvb Zwor cÖevn Pj‡e bv| G ai‡bi ms‡hvM‡K ejv nq wegyLx †SuvK
[image: ]
G Kvi‡Y wPÎ-1 Gi A h‡š¿ cvV cvIqv †M‡jI wPÎ-2 Gi A h‡š¿ cvV cvIqv hvq bv|

 †Uwjwfk‡bi gva¨‡g Avgiv wewfbœ Abyôvb, †Ljvayjv BZ¨vw` mvov we‡k¦ m¤úÖPvi Kwi| d‡j Rxeb Dc‡fvM¨ n‡”Q|
K.	I.C. Kx?	1
L.	wWwRUvj I GbvjM ms‡K‡Zi cv_©K¨ Kx?	2
M.	†Uwjwfk‡b †Ljv m¤úÖPv‡ii †KŠkj Av‡jvPbv Ki|	3
N.	†hvMv‡hvM gva¨g wnmv‡e †Uwjwfkb Ges †gvevB‡ji Kvh©KvwiZv we‡kølY I Zzjbv Ki| 	4
9 bs cÖ‡kœi DËi
 AvBwm n‡jv wmwjK‡bi g‡Zv Aa©cwievnx e¨envi K‡i ˆZwi Ggb GKwU wbg©vY hv‡Z Avgv‡`i AvOz‡ji b‡Li mgvb RvqMvq jÿ jÿ AvYyexÿwYK ZworeZ©bx mshy³ ev A½xf‚Z _v‡K| 
 wWwRUvj ms‡KZ ej‡Z †mB †hvMv‡hvM ms‡KZ‡K eySvq hv ïay wKQy wbw`©ó gvb MÖnY Ki‡Z cv‡i| Giv wQbœvwqZ gv‡b cwiewZ©Z n‡Z cv‡i| G‡`i cÖ‡Z¨K‡K c„_Kfv‡e †Pbv hvq|
GbvjM ms‡KZ n‡jv wbiew”Qbœfv‡e cwieZ©bkxj †fv‡ëR ev Kv‡i›U| GB †fv‡ëR ev Kv‡i›U ¯^vfvweKfv‡e cwiewZ©Z nq Ges wbæZg †_‡K D”PZg gv‡bi g‡a¨ †h‡Kv‡bv gvb MÖnY Ki‡Z cv‡i| 
 †Uwjwfk‡b kã I Qwe †cÖi‡Yi Rb¨ †cÖiK †÷k‡b _v‡K c„_K c„_K †cÖiK hš¿, hvi mvnv‡h¨ ZvwoZ †PŠ¤^K Zi½iƒ‡c kã I Qwe †cÖiY Kiv nq| GKwU †cÖiK h‡š¿i mvnv‡h¨ Qwe‡K Zwor ms‡K‡Z iƒcvšÍwiZ K‡i †cÖiY Kiv nq| Ab¨ GKwU †cÖiK h‡š¿i mvnv‡h¨ Qwe‡K Zwor ms‡K‡Z iƒcvšÍwiZ K‡i Zv ZvwoZ †PŠ¤^K Zi½ wn‡m‡e †cÖiY Kiv nq|
†h Qwe ev `„k¨ †cÖiY Ki‡Z n‡e Zv‡K †Uwjwfkb K¨v‡giv ZvwoZ ms‡K‡Z iƒcvšÍwiZ K‡i| G ms‡KZ‡K gWz‡jkb cÖwµqvq D”P K¤úv‡¼i evnK Zi‡½i mv‡_ wgwkÖZ Kiv nq| c‡i G‡›Ubvi mvnv‡h¨ ZvwoZ †PŠ¤^K †eZvi Zi½ wn‡m‡e †cÖiY Kiv nq| G‡›Ubvi mvnv‡h¨ wUwf †mU Qwei Rb¨ †cÖwiZ ZvwoZ †PŠ¤^K evnK Zi½ MÖnY K‡i| †iKwUdvqvi evnK Zi½ †_‡K wfwWI Zwor ms‡KZ‡K c„_K K‡i| weea©‡Ki mvnv‡h¨ G Zwor ms‡KZ‡K weewa©Z Kiv nq Ges B‡jKUªbMv‡b Zv cÖ`vb Kiv nq| wUwfi wcKPvi wUD‡ei wcQ‡bi cÖv‡šÍ B‡jKUªbMvb mshy³ _v‡K| wfwWI ms‡KZ MÖn‡Yi ci B‡jKUªbMvb myB‡qi b¨vq miæ B‡jKUªb exg Qyuo‡Z _v‡K| wUwfi c`©vi cÖwZcÖf dmd‡i B‡jKUªb Mvb †_‡K hLb B‡jKUªb exg G‡m c‡o ZLb G‡Z Av‡jvK Sj‡Ki m„wó nq| G D¾¡j I Aby¾¡j Av‡jvKwe›`yi mgš^‡qB wUwfi c`©vq dz‡U D‡V K¨v‡giv †_‡K cvVv‡bv Qwe|
iwOb †Uwjwfkb K¨v‡givq wZbwU †gŠwjK iO Gi Rb¨ wZbwU c„_K B‡jKUªb Mvb _v‡K| iwOb †Uwjwfkb MÖvnK h‡š¿I wZbwU B‡jKUªb Mvb _v‡K| iwOb †Uwjwfk‡bi c`©v ˆZwi nq wZb iKg dmdi `vbv w`‡q| GKwU we‡kl iO ïay Zvi we‡kl i‡Oi dmdi `vbv¸‡jv‡K Av‡jvwKZ K‡i|
†Uwjwfk‡b †h wPÎ †cÖiY Kiv n‡e Zvi mv‡_ mswkøó kã‡KI gvB‡µv‡dv‡bi mvnv‡h¨ ZwoZ ms‡K‡Z iƒcvšÍwiZ Kiv nq| G Zwor Zi½‡K evnK Zi½ bv‡g GK cÖKvi D”P K¤úv¼wewkó ZvwoZ †PŠ¤^K Zi‡½i mv‡_ wgwkÖZ Kiv nq Ges †cÖiK h‡š¿i mvnv‡h¨ †cÖiY Kiv nq| Avgiv evwo‡Z †h †Uwjwfkb †mU e¨envi Kwi Zv‡Z kã I Qwe ms‡KZ MÖn‡Yi Rb¨ c„_K e¨e¯’v _v‡K| †cÖiK hš¿ KZ…©K †cÖwiZ ZvwoZ †PŠ¤^K Zi½ Avgv‡`i wUwf †m‡Ui gva¨‡g †Uwjwfkb †m‡Ui MÖvnKh‡š¿ hvq| †Uwjwfkb h‡š¿i kã MÖnYKvix MÖvnKhš¿ G ZwoZ ms‡KZ MÖnY K‡i weewa©Z K‡i| c‡i G‡K jvDW¯úxKv‡i †cÖiY K‡i| jvDW¯úxKvi G Zwor ms‡KZ‡K g~j k‡ã iƒcvšÍwiZ K‡i|
 eZ©gv‡b †Uwjwfkb A‡bK kw³kvjx I RbwcÖq GKwU †hvMv‡hvM gva¨g| Gi cÖavb KviY n‡jv, †Uwjwfk‡b kã †kvbvi cvkvcvwk QweI †`Lv hvq| †Uwjwfk‡b eZ©gv‡b eûmsL¨K P¨v‡bj i‡q‡Q, Gi g‡a¨ †ek K‡qKwU ïay msev` P¨v‡bj| Gme P¨v‡b‡j we‡k¦i †h‡Kv‡bv cÖv‡šÍi Lei gyn~‡Z©B cvIqv hvq| †Uwjwfk‡bi gva¨‡g †h‡Kv‡bv wel‡q RbM‡Yi gZvgZ cÖwZdwjZ nq| GgbwK wbw`©ó †Kv‡bv e¨emvi (†hgb, †kqvi e¨emv) eZ©gvb nvjPvj I Ae¯’v Kxiƒc Zv †Uwjwfk‡bi gva¨‡g †R‡b wewb‡qvMKvix mZK©Zv I mdjZvi mv‡_ wewb‡qvM Ki‡Z cv‡ib|
†Uwjwfk‡b †h weÁvcb¸‡jv cÖPvwiZ nq Zvi gva¨‡g †fv³v wewfbœ cY¨ I †mev m¤ú‡K© Rvb‡Z cv‡i Ges wb‡Ri cÖ‡qvRb Abymv‡i †m¸‡jv e¨envi Ki‡Z cv‡i| †fv³v †mevi gvb e„w×‡Z Z_v AwaKZi Kg g~‡j¨ DbœZ †mev/cY¨ †fv³vi Kv‡Q †cuŠQv‡Z wewfbœ cY¨ Drcv`bKvix Ges †mev cÖ`vbKvix cÖwZôvb¸‡jvi g‡a¨ †h e¨vcK cÖwZ‡hvwMZv nq Zv †Uwjwfkb _vKvi Kvi‡YB eûjvs‡k m¤¢e n‡q‡Q| G‡Z e¨w³MZ weÁvcbI A‡bK mgq †`Iqv nq| †hgb nviv‡bv weÁwß, weµq cÖf…wZ|
†Uwjwfk‡bi g‡Zv †gvevBj †dvbI MY‡hvMv‡hv‡M e¨vcK f‚wgKv cvjb K‡i eZ©gvbKv‡ji ¯§vU©‡dvbmg~n †hb GK GKwU ÿz`ªvKvi Kw¤úDUvi| ZvB Kw¤úDUvi I B›Uvi‡b‡Ui gva¨‡g †h mKj MY‡hvMv‡hvM m¤¢e, Zvi me¸‡jvB AvRKvj †gvevBj †dv‡b Kiv hvq| Gi g‡a¨ D‡jøL‡hvM¨ f‚wgKv iv‡L †dmeyK, UzBUvimn Ab¨vb¨ mvgvwRK †hvMv‡hvM gva¨g| Iqvb Uz Iqvb †hvMv‡hv‡Mi †ÿ‡Î A_©vr GK e¨w³ `~ieZ©x Aci †Kv‡bv e¨w³i mv‡_ †hvMv‡hvM Ki‡Z PvB‡j GwU †Kej †gvevBj †dv‡bB m¤¢e| Z‡e AvšÍR©vwZK K‡ji †iU AZ¨šÍ †ewk nIqvq †jvKRb †gvevBj †dv‡b B›Uvi‡bU Kv‡bKkb Ges ¯‹vBc, fvBev‡ii g‡Zv A¨vwcø‡Kkb e¨envi K‡i A‡bK mgq †hvMv‡hvM K‡i| 
 


d‡UvMÖvwdK †c­U
wPÎ : †iwWqvg †_‡K weKxY© iwk¥
mxmvi e­K
+
–











K.	†ZRw¯µqZv Kx?	1
L.	Aa© cwievnx Wv‡qvW Kx? e¨vL¨v Ki|	2
M.	wP‡Îi iwk¥¸‡jvi a‡g©i Zzjbvg~jK Av‡jvPbv Ki|	3
N.	gvbeKj¨v‡Y ,  I  iwk¥¸‡jvi e¨envi Av‡jvPbv Ki|	4
10 bs cÖ‡kœi DËi
 fvix †gŠwjK c`v‡_©i wbDwK¬qvm †_‡K ¯^Ztù~Z©fv‡e AweiZ †ZRw¯µq Avjdv, weUv I Mvgv iwk¥ wbM©g‡bi cÖwµqv‡K †ZRw¯µqZv e‡j|
 GKwU p-UvBc Aa©cwievnK I GKwU n-UvBc Aa©cwievn‡Ki mgš^‡q p-n Rskb ˆZwi nq| `ywU Aa©cwievnK mgš^‡q MwVZ e‡j G‡K Aa©cwievnK Wv‡qvW e‡j| GB Rskb ZworcÖevn GKw`‡K cÖevwnZ K‡i ev GKgyLx K‡i, ZvB Gi Aci bvg Aa©cwievnK †iKwUdvqvi (semiconductor rectifier)|

  iwk¥  iwk¥, I  iwk¥ Zzjbv wbæiƒc :
	 iwk¥
	 iwk¥
	 iwk¥

	i. 	abvÍK Avavbhy³
	i. 	FYvÍK Avavbhy³
	i. 	Avavb wbi‡cÿ

	ii. 	Zwor I †PŠ¤^K Øviv wePz¨Z nq|
	ii. 	Zwor I †PŠ¤^K †ÿÎ Øviv wewÿß nq|
	ii. 	Zwor I †PŠ¤^K‡ÿÎ Øviv wePz¨Z nq bv|

	iii. 	Zxeª Avqbvqb m„wó Ki‡Z cv‡i|
	iii.  M¨v‡m h‡_ó Avqbvqb m„wó Ki‡Z cv‡i|
	iii. 	¯^í-Avqbvqb ÿgZv m¤úbœ|

	iv. 	`ªæwZ Zzjbvg~jK Kg|
	iv. 	`ªæwZ Av‡jvi `ªæwZi kZKiv 50 †_‡K   98 fvM ch©šÍ nq|
	iv. 	`ªæwZ Av‡jvi `ªæwZi mgvb|

	v. 	Gi fi nvB‡Wªv‡Rb cigvYyi Pvi¸Y|
	v. 	B‡jKUª‡bi f‡ii mgvb|
	v. 	Gi †Kv‡bv fi †bB|


 ,  I  n‡jv †ZRw¯µq iwk¥| wb‡æ G¸‡jvi e¨envi †`qv n‡jv:
i.	wPwKrmv‡ÿ‡Î : wUDgvi wbY©q I `~iv‡ivM¨ K¨vÝvi †ivM wbivg‡qi Rb¨ Ges †ivM wbY©‡q †ZRw¯µqZvi e¨envi i‡q‡Q|
ii.	K…wl †ÿ‡Î : DbœZ exR ˆZwii M‡elYvq †ZRw¯µqZv e¨envi Kiv nq|
iii.	imvqb weÁvb :
K.	wewfbœ ivmvqwbK wewµqvi cÖK…wZ I wewµqvi MwZ wbiƒc‡Y †ZRw¯µqZv e¨en„Z nq|
L.	A¨v‡fv‡M‡Wªvi msL¨v wba©vi‡Y e¨en„Z nq|
M.	cixÿvMv‡i wewfbœ †ZRw¯µq c`v_© n‡Z wbM©Z †ZRw¯µq iwk¥i cÖK…wZ wbY©‡q e¨en„Z nq|
iv.	wkí †ÿ‡Î : wkíKviLvbvq †ZRw¯µqZv e¨vcKfv‡e e¨en„Z n‡”Q| LwbR c`v‡_© wewfbœ avZzi cwigvY wbY©‡q D³ avZzi †ZRw¯µq AvB‡mv‡Uvc, †ZRw¯µq cÖ`k©K wn‡m‡e e¨en„Z n‡”Q|
v.	c„w_exi eqm wbY©q : c„w_exi eqm wbY©‡q G iwk¥ e¨en„Z nq| GQvov wewfbœ dwm‡ji (Fossil) eqm Rvb‡Z †ZRw¯µqZv e¨en„Z nq|
vi.	Nwo‡Z : †ZRw¯µq †_vwiqv‡gi mv‡_ wRsK mvjdvBW wgwk‡q Nwoi KuvUv I b¤^‡ii Ici cÖ‡jc †`Iqv nq d‡j Giv AÜKv‡i R¡j R¡j K‡i|
vii. 	we`y¨r Drcv`‡b : we`y¨r Drcv`‡b †ZRw¯µq iwk¥ e¨envi Kiv nq| cvigvYweK Pzwjø‡Z †ZRw¯µq †gŠj ¯’vcb K‡i Zvc Drcv`b Kiv nq| Drcbœ Zvc we`y¨r cÖK‡í ¯’vbvšÍi K‡i we`y¨r Drcv`b Kiv nq|
 †ZRw¯µqZv Avcbv Avcwb N‡U| Rxe‡b †ZRw¯µq iwk¥i DcKvi AcKvi `yB-B Av‡Q|
K.	†ZRw¯µq †gŠ‡ji Aa©vqy Kv‡K e‡j?	1
L.	†ZRw¯µq iwk¥¸wji bvg wjL Ges GKwU iwk¥i eY©bv `vI|	2
M.	ˆ`bw›`b Rxe‡b †ZRw¯µq iwk¥i e¨envwiK cÖ‡qvM eY©bv Ki|	3
N.	gvÎvwZwi³ †ZRw¯µq iwk¥ cÖvYx RM‡Zi Ici Kxiƒc cÖfve †dj‡Z cv‡i? Dnvi djvdj we‡kølY Ki|	4
11 bs cÖ‡kœi DËi
 †h mg‡q †Kv‡bv †ZRw¯µq †gŠ‡ji †gvU cigvYyi wVK A‡a©K cwigvY ÿqcÖvß nq Zv‡K H †ZRw¯µq †gŠ‡ji Aa©vqy e‡j|  
 †ZRw¯µq iwk¥¸‡jv n‡jv Ñ 
i. Avjdv iwk¥  ii. weUv iwk¥ iii. Mvgv iwk¥ 
weUv iwk¥: GwU FYvÍK Avavbhy³ Ges †PŠ¤^K I Zwor‡ÿÎ Øviv A‡bK †ewk wewÿß nq| Gi fi B‡jKUª‡bi mgvb A_©vr 9.11  1031 kg| d‡UvMÖvwdK wdj¥ I K¬vBW †P¤^vi w`‡q Gi Dcw¯’wZ wbY©q Kiv hvq| GB KYv cÖwZcÖfv m„wó Ki‡Z cv‡i| Gi †f`b ÿgZv Avjdv KYvi †P‡q †ewk|
 †ZRw¯µqZv AvaywbK mf¨Zv weKv‡k wecyj Ae`vb †i‡L‡Q| wPwKrmv weÁv‡b, K…wl‡ÿ‡Î I wkí KviLvbv‡Z  †ZRw¯µqZv eûj e¨envi nq| wPwKrmv weÁv‡b we‡kl K‡i K¨vbmvi †ivM wbivg‡q †ZRw¯µqZv e¨envi nq| GgbwK †ivM wbY©‡q †hgb wKWwbi eø‡KR, _vBi‡q‡Wi mgm¨v wbY©q BZ¨vw` †ÿ‡Î †ZRw¯µqZvi Ae`vb wecyj| 
DbœZ exR ˆZwi I Mv‡Qi Rb¨ cÖ‡qvRbxq we‡kl ai‡bi mvi Drcv`‡bi M‡elYvq †ZRw¯µq †Uªmvi mdjZvi mv‡_ e¨en„Z n‡”Q| wkí KviLvbvq †ZRw¯µqZv e¨vcKfv‡e e¨en„Z n‡”Q| hš¿cvwZ RxevYygy³ Ki‡Z, KvM‡Ri cyiæZ¡ wbqš¿‡Y, Av¸‡bi †auvqvi Dcw¯’wZ wbY©‡q, avZe SvjvB hvPvB Ki‡Z †ZRw¯µqZv e¨en„Z n‡”Q| LwbR c`v‡_© wewfbœ avZzi cwigvY wbY©‡q GgbwK AwZ cyiv‡bv †ZRw¯µq c`v‡_©i eqm wbY©q K‡i c„w_exi eqm wbY©‡qi Rb¨ †ZRw¯µqZv e¨envi Kiv nq|
 †ZRw¯µqZv Avgv‡`i A‡bK DcKv‡i jv‡M wKš‘ G †_‡K gvivÍK wec`I NU‡Z cv‡i| D”P gvÎvi †ZRw¯µq wewKiY gvbe‡`‡n bvbv iKg mgm¨vi m„wó K‡i| GB wewKiY †_‡K giYNvwZ K¨vbmvi n‡Z cv‡i| `xN© w`b gvÎvwZwi³ †ZRw¯µq wewKi‡Yi ms¯ú‡k© _vK‡j gvby‡li †ivM cÖwZ‡iva ÿgZv n«vm cvq| gvbyl gvbwmK weKviMÖ¯’ n‡Z cv‡i| Ggb wK weKjv½ZvI m„wó n‡Z cv‡i| †ZRw¯µqZvi ÿwZKi cÖfve esk ci¤úivqI cwijwÿZ nq| myZivs hviv †ZRw¯µq wewKiY wb‡q KvR K‡ib Zv‡`i‡K G e¨vcv‡i mZK© _vK‡Z n‡e| gvÎvwZwi³ †ZRw¯µq wewKiY †_‡K iÿvi Rb¨ cÖ‡qvRbxq e¨e¯’v wb‡Z n‡e|
 A
D




Z_¨ I †hvMv‡hvM cÖhyw³i †ÿ‡Î A I D `ywU we‡kl ms‡KZ|
K.	†iwWqvg avZzi †ZRw¯µq fvO‡bi d‡j Kx‡m cwiYZ nq?	1
L.	GbvjM ms‡KZ ej‡Z Kx eyS?	2
M.	D ms‡KZwU‡K e¨vL¨v Ki|	3
N.	A I D Gi e¨env‡ii Zzjbvg~jK we‡kølY Ki|	4
12 bs cÖ‡kœi DËi
 †iwWqvg avZz †ZRw¯µq fvO‡bi d‡j av‡c av‡c cwiewZ©Z n‡q mxmvq cwiYZ nq|
 GbvjM ms‡KZ n‡jv wbiew”Qbœfv‡e cwieZ©bkxj †fv‡ëR ev Kv‡i›U| GB †fv‡ëR ev Kv‡i›U ¯^vfvweKfv‡e cwiewZ©Z nq Ges wbæZg †_‡K D”PZg gv‡bi g‡a¨ †h‡Kv‡bv gvb MÖnY Ki‡Z cv‡i| GbvjM ms‡KZ Avm‡j GKwU mvBb Zi½| AwWI I wfwWI †fv‡ëR n‡jv GbvjM ms‡K‡Zi D`vniY|
 DÏxc‡Ki ms‡KZwU Øviv hv wWwRUvj ms‡KZ eySvq| mvaviY fv‡e wWwRU K_vwUi A_© msL¨v| wWwRUvj K_vwU G‡m‡Q ÔwWwRUÕ ev msL¨v K_vwU †_‡K| wWwRUvj ms‡KZ ej‡Z †mB †hvMv‡hvM ms‡KZ eySvq hv ïay wKQy wbw`©ó gvb MÖnY Ki‡Z cv‡i| Giv wQbœvwqZ gv‡b cwiewZ©Z n‡Z cv‡i| G‡`i cÖ‡Z¨K‡K c„_K fv‡e †Pbv hvq| G e¨e¯’vi evBbvwi †KvW A_©vr 0 I 1 Gi mvnvh¨ wb‡q †h‡Kvb Z_¨, msL¨v, Aÿi, we‡kl ms‡KZ BZ¨vw` †evSv‡bv Ges †cÖwiZ nq| GB ms‡KZ e¨e¯’vq Ab Ae¯’vq gvb 1 Ges Ad Ae¯’vi gvb 0| Kw¤úDUviI †h‡Kv‡bv DcvË ev †WUv msiÿY, cÖwµqvKiY Ges †cÖiY K‡i _v‡K wWwRUvj †WUv wn‡m‡e|
 DÏxc‡K †hme ms‡KZ D‡jøL Av‡Q †m¸‡jv n‡jv GbvjM ms‡KZ I wWwRUvj ms‡KZ, GLv‡b A n‡jv GbvjM ms‡KZ I D n‡jv wWwRUvj ms‡KZ|  
Avgiv hv ewj ev ïwb, hv †`wL Zv meB GbvjM ms‡KZ| †hgb †Uwj‡dvb, †iwWI, wUwf, AwWI, wfwWI BZ¨vw` meB GbvjM ms‡KZ| ZvB GbvjM ms‡K‡Zi iƒcvšÍi cÖ‡qvRb nq bv| d‡j AwZwi³ wWfvB‡mi cÖ‡qvRb nq bv| ZvB Kg e¨qeûj e‡j g‡b nq| G‡ÿ‡Î GbvjM ms‡KZ myweavRbK| wKš‘ AwaK `~‡i GB ms‡KZ †cÖiY Ki‡Z †M‡j mgm¨v nq| Gi ÿgZv ax‡i ax‡i K‡g hvq| ZvB cw_g‡a¨ evi evi GB ms‡KZ‡K weewa©Z Ki‡Z nq| hv Sv‡gjv mv‡c‡ÿ Aciw`‡K weea©b Kivi mgq cÖwZevi wKQy b‡qR G‡Z wgwkÖZ nq| d‡j b‡qR †e‡o hvq Ges b‡q‡Ri Kvi‡Y g~j ms‡KZ weK…Z n‡q GK mgq nvwi‡q hvq| GB ms‡K‡Zi †ÿ‡Î µm Kv‡bKkb n‡Z cv‡i|
Aciw`‡K wWwRUvj ms‡K‡Zi ga¨eZ©x †Kvb gvb bv _vKvq Giv weK…Z nq bv| GKwUi mv‡_ AciwU  wg‡k hvq bv e‡j GKB gva¨‡gi ga¨ w`‡q GKvwaK ms‡KZ †cÖiY Kiv hvq| wWwRUvj ms‡K‡Z †Kv‡bv µm Kv‡bKkb nq bv| AwaK `~‡i †cÖi‡Yi †ÿ‡Î GB ms‡KZ `ye©j n‡q hvq bv e‡j †Kv‡bv weea©‡bi cÖ‡qvRb nq bv| GB ms‡KZ¸‡jv AwaK w`b Z_¨ AvKv‡i msiÿY Kiv hvq Ges ms‡K‡Zi ¸YMZ gvb Aÿzbœ _v‡K| Z‡e cÖvwßi †ÿ‡Î GbvjM ms‡KZ‡K Av‡M wWwRUv‡j iƒcvšÍwiZ K‡i msiÿY Ki‡Z nq Ges c‡i Zv †kvbevi ev †`Lvi Rb¨ Avevi wWwRUvj ms‡KZ †_‡K Gbvj‡M iƒcvšÍi Ki‡Z nq| G‡ÿ‡Î AwZwi³ wWfvB‡mi cÖ‡qvRb c‡i hv e¨qeûj|
 Kwig mv‡ne GKwU mvaviY †gvevBj †dvb µq Ki‡jb Ges iwng mv‡ne GKwU ¯§vU©‡dvb µq Ki‡jb| Kwig mv‡ne Zvi †dv‡bi gva¨‡g †Kej K_v ej‡Z cv‡ib wKš‘ iwng mv‡ne Zvi †gvevB‡ji gva¨‡g K_vI ej‡Z cv‡ib, Avevi Aci cÖv‡šÍi †jvKwU‡K †`L‡ZI cvb|
K.	†Kvb iwk¥i fi †bB? 	1
L.	weUv iwk¥i 5wU ˆewkó¨ †jL|	2
M.	Kwig mv‡n‡ei hš¿wUi †ÿ‡Î †hvMv‡hv‡Mi c×wZ eY©bv Ki|	3
N.	iwng mv‡n‡ei hš¿wU †Uwjwfk‡bi †hvMv‡hv‡Mi c×wZ AbymiY K‡i Ñ mswkøó c×wZ Av‡jvPbvc~e©K G m¤ú‡K© hyw³ cÖ`vb Ki|	4
13 bs cÖ‡kœi DËi
 Mvgv iwk¥i fi †bB|
 weUv iwk¥i ˆewkó¨¸‡jv wbæiƒc
1. 	G iwk¥ FYvÍK Avavbhy³|
2. 	G iwk¥ Pz¤^K I Zwor‡ÿÎ Øviv wewÿß nq|
3. 	Gi fi B‡jKUª‡bi f‡ii mgvb A_©vr, 9.1  10–31 kg|
4. 	Gi `ªæwZ Av‡jvi `ªæwZi kZKiv 98 fvM ch©šÍ n‡Z cv‡i|
5. 	d‡UvMÖvwdK †cø‡U Gi cÖwZwµqv Av‡Q|
 Kwig mv‡n‡ei hš¿wU n‡jv mvaviY †gvevBj †dvb| G †dvb Awdm ev Ab¨ †dv‡bi mv‡_ Zvi w`‡q mshy³ _v‡K bv| G ai‡bi †dvb Zv‡ii cwie‡Z© †iwWI ev †eZv‡ii mvnv‡h¨ K_vevZ©v ev Z_¨ †cÖiY I MÖnY K‡i _v‡K| †gvevBj †dv‡b †Uwj‡dvb †bUIqv‡K©i mv‡_ ms‡hvM N‡U GK †gvevBj †m‡Ui Kx‡evW© †_‡K Ab¨ †gvevB‡j Wvqvj Kivi gva¨‡g| hLb †Kv‡bv †gvevBj †_‡K †dvb Kiv nq ZLb mswkøó e¨w³ †hLv‡bB _vKzK bv †Kb, KjwU †eZvi Zi½ wn‡m‡e †Kv‡bv †cÖiK-MÖvnK UvIqv‡i hvq|
Gici KjwU Zvi ev gvB‡µvI‡q‡fi gva¨‡g †gvevBj myBP †÷k‡b hvq| G †÷kb KjwU‡K ¯’vbxq †Uwj‡dvb GK‡P‡Ä cvVvq| †mLv‡b GwU cÖPwjZ †dvb Kj n‡q MÖvn‡Ki wbKU †cuŠQvq| eZ©gv‡b cÖPwjZ AwaKvsk †gvevBj †dvb KvR K‡i †eZvi Zi½ †cÖiY Ges cÖPwjZ †Uwj‡dvb myBwPs Gi mgš^‡q|
 iwng mv‡n‡ei hš¿wU †Uwjwfk‡bi †hvMv‡hv‡Mi c×wZ AbymiY K‡i| †hvMv‡hv‡Mi G c×wZwU wb‡æ Av‡jvPbv Kiv n‡jvt
†Uwjwfk‡b kã I Qwe †cÖi‡Yi Rb¨ †cÖiK †÷k‡b _v‡K c„_K c„_K †cÖiK hš¿, hvi mvnv‡h¨ ZvwoZ †PŠ¤^K Zi½iƒ‡c kã I Qwe †cÖiY Kiv nq| GKwU †cÖiK h‡š¿i mvnv‡h¨ Qwe‡K Zwor ms‡K‡Z iƒcvšÍwiZ K‡i †cÖiY Kiv nq| Ab¨ GKwU †cÖiK h‡š¿i mvnv‡h¨ kã‡K Zwor ms‡K‡Z iƒcvšÍwiZ K‡i|
ms‡KZ‡K gWz‡jkb cÖwµqvq D”P K¤úv‡¼i evnK Zi‡½i mv‡_ wgwkÖZ Kiv nq| c‡i G‡›Ubvi mvnv‡h¨ ZvwoZ †PŠ¤^K †eZvi Zi½ wn‡m‡e †cÖiY Kiv nq| G‡›Ubvi mvnv‡h¨ wUwf †mU Qwei Rb¨ †cÖwiZ ZvwoZ †PŠ¤^K evnK Zi½ MÖnY K‡i| †iKwUdvqvi evnK Zi½ †_‡K wfwWI Zwor ms‡KZ‡K c„_K K‡i| weea©‡Ki mvnv‡h¨ G Zwor ms‡KZ‡K weewa©Z Kiv nq Ges B‡jKUªbMv‡b Zv cÖ`vb Kiv nq|  wUwfi wcKPvi wUD‡ei wcQ‡bi cÖv‡šÍ B‡jKUªbMvb mshy³ _v‡K| wfwWI ms‡KZ MÖn‡Yi ci B‡jKUªbMvb myB‡qi e¨vq miæ B‡jKUªb exg Qyuo‡Z _v‡K| wUwfi c`©vi cÖwZcÖf dmd‡i B‡jKUªb Mvb †_‡K hLb B‡jKUªb exg G‡m c‡o ZLb G‡Z Av‡jvK Sj‡Ki m„wó nq| G D¾¡j I Aby¾¡j Av‡jvKwe›`yi mgš^‡qB wUwfi c`©vq dz‡U D‡V K¨v‡giv †_‡K cvVv‡bv Qwe|
Dc‡iv³ Av‡jvPbvi cwi‡cÖwÿ‡Z Bnv ¯úóZ †h, †h‡nZz iwng mv‡n‡ei ¯§vU©‡dv‡b K_v ejvi mv‡_ mv‡_ Aci cÖv‡šÍi †jv‡Ki Qwei †`Lv hvq hv †Uwjwfk‡bi †hvMv‡hv‡Mi c×wZ‡ZB m¤¢e|
 mvwg 10g †kÖwYi GKRb QvÎ| MZ mßv‡n Zv‡`i evmvq GKwU iwOb †Uwjwfkb †Kbv n‡q‡Q| K‡qKw`b ci Zv‡`i †Uwjwfk‡b jvj i‡Oi †Kv‡bv wKQy †`Lv hvw”Qj bv| †m Zvi ¯‹z‡ji c`v_© weÁv‡bi m¨v‡ii Kv‡Q G m¤^‡Ü Rvb‡Z PvB‡jv|
K.	B‡jKUªbMvb Kx?	1 
L.	npn UªvbwR÷i Kxfv‡e ˆZwi Kiv nq?	2 
M.	DÏxc‡Ki hš¿wUi kã †cÖiY I MÖnY cÖwµqv e¨vL¨v Ki|	3 
N.	mvwg‡`i †Uwjwfk‡b jvj i‡Oi †Kv‡bv wKQy †`Lv hvw”Qj bv| Gi KviY Kx n‡Z cv‡iÑ e¨vL¨v Ki|	4
14 bs cÖ‡kœi DËi
 B‡jKUªbMvb n‡jv Ggb GKwU †KŠkj ev hš¿ hv B‡jKUª‡bi †mªvZ‡K myB‡qi g‡Zv wPKb iwk¥ wn‡m‡e Qyu‡o †`q|
 `ywU n-UvBc Aa©cwievnxi gv‡S GKwU p-UvBc Aa©cwievnx m¨vÛDB‡Pi g‡Zv †Rvov jvwM‡q UªvbwR÷i ˆZwi Kiv nq| Gi wZbwU ¯Íi‡K ejv nq msMÖvnK (collector), f‚wg (base) I wbtmviK (emitter)| n-UvBc AÂ‡ji GKwU n‡jv UªvbwR÷‡ii msMÖvnK I AciwU wbtmviK Ges ga¨Kvi miæ p-UvBc AÂj n‡jv f‚wg|
 †Uwjwfk‡b kã †cÖiY I MÖnY cÖwµqv wbæiƒct
†Uwjwfk‡b †h wPÎ †cÖiY Kiv n‡e Zvi mv‡_ mswkøó kã‡K gvB‡µv‡dv‡bi mvnv‡h¨ Zwor ms‡K‡Z iƒcvšÍwiZ Kiv nq| G Zwor Zi½‡K evnKZi½ bvgK GK cÖKvi D”P K¤úv¼wewkó ZvwoZ †PŠ¤^K Zi‡½i mv‡_ wgwkÖZ Kiv nq Ges †cÖiK h‡š¿i mvnv‡h¨ †cÖiY Kiv nq|
Avgiv evwo‡Z †h †Uwjwfkb †mU e¨envi Kwi Zv‡Z kã I Qwe ms‡KZ MÖn‡Yi Rb¨ c„_K e¨e¯’v _v‡K| †cÖiK hš¿ KZ…©K †cÖwiZ ZvwoZ‡PŠ¤^K Zi½ Avgv‡`i wUwf †m‡Ui G‡›Ubvq Av‡m Ges Zwor cÖev‡ni m„wó nq| G ZworcÖevn Zv‡ii gva¨‡g †Uwjwfkb †m‡Ui MÖvnKh‡š¿ hvq| †Uwjwfkb †m‡Ui kã MÖnYKvix MÖvnK hš¿ G Zwor ms‡KZ MÖnY K‡i weewa©Z K‡i| ci G‡K jvDW ¯úxKv‡i †cÖiY K‡i| jvDW¯úxKvi G Zwor ms‡KZ‡K g~j k‡ã iƒcvšÍwiZ K‡i| G kã Avgiv ïb‡Z cvB|
 iw½b wUwfi K¨v‡givq wZbwU †gŠwjK iO (jvj, bxj Ges meyR)- Gi Rb¨ wZbwU c„_K c„_K B‡jKUªb wUDe _v‡K| iw½b †Uwjwfkb MÖvnK h‡š¿I wZbwU B‡jKUªb Mvb _v‡K| iw½b wUwfi c`©v ˆZwi nq wZb iKg dmdi `vbv w`‡q| GKwU we‡kl iO ïay Zvi we‡kl i‡Oi dmdivm `vbv¸‡jv‡K Av‡jvwKZ K‡i| d‡j wUwfi wUD‡ei c`©vq GKBmv‡_ dz‡U I‡V jvj, bxj I meyR i‡Oi we›`y Ges G‡`i wewfbœ iKg wgkÖ‡Y wUwfi c`©vq dz‡U I‡V iw½b Qwei wewfbœ iO|
Kv‡RB hw` jvj iO †`Lv bv hvq, Zvn‡j aviYv Kiv hvq †h, †Kv‡bv Kvi‡Y jvj B‡jKUªbMvb †_‡K B‡jKUªb wbM©Z n‡”Q bv ev MÖvnK h‡š¿i c`©vi jvj Av‡jvi dmd‡ii ¯Í‡i mgm¨v †`Lv w`‡q‡Q| hvi d‡j jvj iO Ask Av‡jvwKZ nq bv Ges Zv †Kv‡bv Av‡jvI wbtm„Z K‡i bv|
G Kvi‡Y mvwg‡`i †Uwjwfk‡b K‡qK w`b ci jvj i‡Oi †Kv‡bv wKQy †`Lv hvw”Qj bv|
 n
p
wPÎ-1  
wPÎ-2  





K.	mgwš^Z eZ©bx Kx?	1 
L.	mKj weï× Aa©cwievnx Avavb wbi‡cÿ †Kb e¨vL¨v Ki|	2 
M.	wPÎ-1 Gi Aa©cwievnxwU Kxfv‡e GKgyLxKviK wn‡m‡e KvR K‡i wPÎmn eY©bv Ki|	3 
N.	wPÎ-2 e¯‘wU eZ©bx‡Z ms‡KZ‡K cÖfvweZ K‡i wKbv gZvgZ `vI|	4
15 bs cÖ‡kœi DËi
 mgwš^Z eZ©bx n‡jv †mB eZ©bx hv‡Z Dcv`vb ev hš¿vsk¸‡jv GKwU ÿz`ª Aa© cwievn‡K wP‡c we‡kl cÖwµqvq MVb Kiv nq hviv ¯^qswµqfv‡e H wP‡ci Ask|
 weï× Aa©cwievnx kxZj Ae¯’vq AšÍi‡Ki g‡Zv KvR K‡i Ges ¯^vfvweK Kÿ ZvcgvÎvq Lye mvgvb¨ cwievnx| Aa©cwievnx‡Z B‡jKUªb I †cÖvU‡bi msL¨v mgvb _v‡K| ZvB Aa©cwievnx Avavb wbi‡cÿ|
 wPÎ 1-G GKwU pn Rvskb †`Lv‡bv n‡q‡Q| GwU GKgyLxKviK wn‡m‡e e¨en„Z nq| `ywU pn Rvskb e¨envi K‡i c~Y© Zi½‡K GKgyLxKiY Kiv nq|
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BbcyU †_‡K cwieZ©x cÖev‡ni Aa© P‡µi Rb¨ hLb p cÖvšÍ abvÍK nq ZLb D1 Wv‡qv‡W m¤§yL †Suv‡Ki Rb¨ GKgyLx cÖevn AvDUcyU cvIqv hvq| wKš‘ Q cÖvšÍ FYvÍK _vKvi Rb¨ D2 Wv‡qv‡Wi wfZi w`‡q cÖevn hv‡e bv| cieZ©x Aa©P‡µ Q cÖv‡šÍ abvÍK nIqvi Rb¨ D2 Wv‡qvW m¤§yL †Suv‡K _vK‡e Ges Gi wfZi w`‡q Avevi GKgyLx cÖevn cvIqv hvq| Gfv‡e A.C. †K D.C. †Z iƒcvšÍi K‡i|
 wPÎ 2 †Z GKwU pnp UªvbwR÷i †`Lv‡bv n‡q‡Q| GwU eZ©bx‡Z ms‡KZ‡K weewa©Z K‡i|
w`KcwieZ©x cÖev‡ni mvnv‡h¨ Z_¨ Av`vb cÖ`vb Kiv hvq| Giƒc w`KcwieZ©x cÖevn‡K Zwor ms‡KZ e‡j| †hgb- †Uwj‡dv‡b kã ms‡KZ‡K Zwor ms‡K‡Z iƒcvšÍwiZ K‡i †cÖiY Kiv nq| †iwWI I †Uwjwfk‡b kã I Qwe Zwor ms‡K‡Z iƒcvšÍwiZ K‡i ZvwoZ‡PŠ¤^K Zi½vKv‡i †cÖiY Kiv nq| †Uwj‡dvb, †iwWI ev †Uwjwfk‡b AvMZ ms‡KZ A‡bK `~i †_‡K Avmvi Kvi‡Y `ye©j n‡q c‡o| G `ye©j Zwor ms‡KZ‡K mej Kivi cÖ‡qvRb nq| †Kv‡bv Zwor ms‡K‡Zi we¯Ívi Kg n‡j Zv `ye©j nq| `ye©j ms‡KZ‡K mej Kivi A_© n‡”Q Gi we¯Ívi e„w× Kiv| `ye©j Zwor ms‡KZ‡K mej ms‡K‡Z cwiYZ Kiv‡K ejv nq weea©b (Amplification)| †h Zwor h‡š¿i mvnv‡h¨ `ye©j Zwor ms‡KZ‡K mej ms‡K‡Z cwiYZ Kiv nq, Zv‡K weea©K (Amplifier) e‡j| UªvbwR÷‡ii mvnv‡h¨ `ye©j Zwor ms‡KZ‡K mej ms‡K‡Z cwiYZ Kiv nq, A_©vr UªvbwR÷i weea©K wn‡m‡e KvR K‡i| UªvbwR÷‡ii meKwU †gŠwjK web¨vm †_‡KB weea©b cvIqv hvq|
 †kjx GKwU kwcs †m›Uv‡i †XvKvi mgq Zvi e¨vMwU GKwU †gwk‡bi g‡a¨ w`‡q cvVv‡bv n‡jv| †m jÿ¨ Kij c`©vq Zvi e¨v‡Mi GKwU Qwe Ges e¨v‡Mi wfZ‡i gv_vq e¨en„Z avZe wK¬‡ci Aeqe †`Lv hv‡”Q| †gwk‡bi Mv‡q †jLv ÿwZKi iwk¥ hvi Zi½ ˆ`N©¨ 10–10m Gi KvQvKvwQ|
K.	mgwš^Z eZ©bx Kx?	1
L.	†ZRw¯µq †gŠ‡ji Aa©vqy e¨vL¨v Ki|	2
M.	wP‡Îi iwk¥wUi K¤úv¼ KZ? 	3
N.	wPwKrmv weÁv‡b G iwk¥wUi e¨envi KZUv ¸iæZ¡c~Y© we‡kølY Ki|	4
16 bs cÖ‡kœi DËi
 mgwš^Z eZ©bx n‡jv wmwjK‡bi g‡Zv Aa©cwievnx e¨envi K‡i ˆZwi Ggb GKwU wbg©vY hv‡Z Avgv‡`i Av½y‡ji b‡Li mgvb RvqMvq jÿ jÿ AvbyexÿwbK Zwor eZ©bx mshy³ ev A½xf‚Z|
 †h mg‡q †Kv‡bv †ZRw¯µq c`v‡_©i †gvU cigvYyi wVK A‡a©K cwigvY ÿqcÖvß nq Zv‡K H c`v‡_©i Aa©vqy e‡j| D`vniY¯^iƒc aiv hvK, †Kv‡bv †gŠ‡j 800000wU †ZRw¯µq cigvYy Av‡Q| Gi A‡a©K A_©vr 400000wU cigvYy ÿq n‡q †Kv‡bv bZzb †gŠ‡j iƒcvšÍwiZ n‡Z †h mgq jv‡M Zv‡K H c`v‡_©i Aa©vqy e‡j|
 DÏxc‡K e¨en„Z iwk¥wU G·iwk¥|
†`Iqv Av‡Q,
	G·-iwk¥i Zi½ ˆ`N©¨,  = 10–10m
	G·-iwk¥i †eM, v = 3  108 ms–1
	K¤úvsK, f = ?
Avgiv Rvwb, 
	v = f 
	ev, f = 
	= 
	= 3  1018Hz (Ans.)
 DÏxc‡Ki iwk¥wU n‡jv G·‡i|
G·‡i bvbv Kv‡R e¨envi Kiv hvq| †ivM wbY©‡qi Rb¨ wPwKrmv weÁv‡b Gi Ae`vb Acwimxg|
i.	¯’vbPz¨Z nvo, nv‡o dvUj, †f‡O hvIqv nvo BZ¨vw` G·‡ii mvnv‡h¨ Lye mn‡RB mbv³ Kiv hvq|
ii.	gyLgÛ‡ji †h †Kv‡bv ai‡bi †ivM wbY©‡q G·‡ii e¨envi A‡bK †hgb- `uv‡Zi †Mvovq Nv Ges ÿq wbY©‡q G·‡i e¨en„Z nq|
iii. †c‡Ui G·‡ii mvnv‡h¨ A‡š¿i cÖwZeÜKZv (Intestinal Obstruction) mbv³ Kiv hvq|
iv.	G·‡ii mvnv‡h¨ wcË_wj I wKWwbi cv_i‡K mbv³ Kiv hvq|
v.	ey‡Ki G·‡ii mvnv‡h¨ dzmdz‡mi †ivM †hgb  wbD‡gvwbqv, dzmdz‡mi K¨vÝvi BZ¨vw` wbY©q Kiv hvq|
vi.	wPwKrmvi Kv‡RI G·‡i e¨envi Kiv hvq| GwU K¨vÝvi †Kvl‡K †g‡i †dj‡Z cv‡i| †iwWI‡_ivwc cÖ‡qvM K‡i K¨vÝv‡ii wPwKrmv Kiv hvq|
 ch©vq mviYxi †k‡li w`‡K Aew¯’Z wZbwU †gŠj A, B I C h_vµ‡g †iwWqvg, †cv‡jvwbqvg I †_vwiqvg| G‡`i wbDwK¬qvm †_‡K AweiZ Avjdv, weUv I Mvgv iwk¥ wbM©Z nq| Avi GB wbM©g‡bi Kvi‡Y G‡`i m¤ú~Y© bZzb †gŠ‡j iƒcvšÍ‡ii m¤¢vebv _v‡K|	  
K.	†eK‡ij Kx?	1
L.	Avjdv iwk¥i K‡qKwU ˆewkó¨ wjL|	2
M.	A †gŠjwUi Aa©vqy 3.82 w`b n‡j Gi †gvU cigvYyi Ask ÿq n‡Z KZ mgq jvM‡e?	3
N.	DÏxc‡Ki D‡jøwLZ †gŠj¸‡jv †ZRw¯µq wKbv hyw³mn we‡kølY Ki|	4
A  17 bs cÖ‡kœi DËi
 †ZRw¯µqZv cwigv‡ci Rb¨ †h GKK e¨envi Kiv nq Zvi bvg †eK‡ij|
 Avjdv iwk¥i ˆewkó¨ wbæiƒc
i.	Avjdv iwk¥ abvÍK Avavbhy³|
ii.	Gi fi †ewk nIqvq †f`b ÿgZv Kg|
iii.	G KYvi fi nvB‡Wªv‡Rb cigvYyi Pvi¸Y|
iv.	G KYv cÖPÛ †e‡M wbM©Z nq|
v.	G KYv d‡UvMÖvwdK †cø‡U cÖwZwµqv m„wó K‡i|
 GLv‡b,
†iwWqv‡gi Aa©vqy, T1/2 = 3.82 day
Aewkó cigvYy = Ask =  Ask|
A_©vr †gvU cigvYyi msL¨v 4wU ai‡j Aewkó cigvYyi msL¨v nq 1wU|
A_©vr †gvU cigvYy 4wU n‡j Aewkó cigvYyi msL¨v nq 1 wU|
 	4  2  1
	Aa©vqy   Aa©vqy
	cÖ‡qvRbxq mgq = 2 days
		= 7.64 days (Ans.)		
 †hmKj †gŠj n‡Z †ZRw¯µq iwk¥ wbM©Z nq Zv‡`i‡K †ZRw¯µq †gŠj e‡j| †ZRw¯µq iwk¥ wbM©g‡bi GB NUbv‡K †ZRw¯µqZv e‡j| DÏxc‡Ki D‡jøwLZ †gŠj¸‡jv n‡”Q †iwWqvg, †cv‡jvwbqvg, †_vwiqvg| Giv †ZRw¯µq wKbv Zv wb‡P hyw³mn we‡kølY Kiv n‡jv|
1.	†h mKj †gŠ‡ji cvigvbweK msL¨v 82  Gi †ewk mvaviYZ †m mKj †gŠj †ZRw¯µq nq| †h‡nZz, †iwWqv‡gi cvigvbweK msL¨v 88, †cv‡jvwbqv‡gi 84 Ges †_vwiqv‡gi 90 A_©vr cÖ‡Z¨KwUi cvigvbweK msL¨v 82 †ewk ZvB ejv hvq Giv †ZR®µxq †gŠj|
2.	†iwWqvg, †_vwiqvg I †cv‡jvwbqvg Avjdv, weUv, Mvgv GB wZb cÖKvi †ZR®µxq iwk¥ wb:miY K‡i ZvB ejv hvq Giv †ZRw¯µq †gŠj|
3.	†ZR®µxqZv m¤ú~Y© wbDwK¬q NUbv| GB †gŠj¸‡jvi wbDwK¬qvm †f‡O Ab¨ †gŠ‡ji wbDwK¬qv‡m cwiYZ nq|
4.	GB wZbwU †gŠj‡K Pvc, Zvc, we`y¨r ev †PŠ¤^K †ÿ‡Îi b¨vq evB‡ii †Kv‡bv cÖwµqv Øviv cÖfvweZ K‡i G‡`i mwµqZv 
n«vm-e„w× Kiv hvq bv| †h‡nZz †ZRw¯µq †gŠjmg~‡ni mKj ˆewkó¨ †iwWqvg, †_vwiqvg I †cv‡jvwbqv‡g we`¨gvb, ZvB ejv hvq Giv †ZRw¯µq †gŠj| 
 †ZRw¯µq †gŠj †_‡K ¯^ZtùzZ© fv‡e Avjdv, weUv I Mvgv iwk¥ wbM©Z nq Ges wbDwK¬qv‡mi fv½b N‡U| ‡Kv‡bv GK gyû‡Z© †h msL¨K wbDwK¬qvm _v‡K Zv †f‡½ A‡a©K n‡Z †h mgq jv‡M ciewZ©‡Z †f‡½ A‡a©K n‡Z GKB mgq jv‡M| eZ©gvb hy‡M gvbe Kj¨v‡Y †ZRw¯µqZv †hgb A‡bK Ae`vb †i‡L‡Q †Zgwb GKUz AmZK©Zv gvivZ¥K wec` NUv‡Z cv‡i|
K. 	Aa©vqy Kv‡K e‡j?	1
L. 	†ZRw¯µq wewKiY wbM©Z K‡i Ggb K‡qKwU †gŠ‡ji bvg wjL|	2
M. 	Zzwg fi cwigvc K‡i Kxfv‡e D‡jøwLZ iwk¥¸‡jv‡K wPwýZ Ki‡Z cvi‡e?	3
N. 	gvbe Kj¨v‡Y Dc‡iv³ iwk¥¸‡jvi Ae`vb Av‡jvPbv Ki|	4
18bs cÖ‡kœi DËi
 †h mg‡q †Kv‡bv †ZRw¯µq c`v‡_©i †gvU cigvYyi wVK A‡a©K cwigvY ÿqcÖvß nq Zv‡K H c`v‡_©i Aa©vqy e‡j|
 BD‡iwbqvg, †iwWqvg, †cv‡jvwbqvg, †_vwiqvg, A¨vKwUwbqvg cÖf„wZ fvix †gŠ‡ji wbDwK¬qvm †_‡K †ZRw¯µq wewKiY wbM©Z nq|
 †ZRw¯µq iwk¥i fi cwigvc K‡i Avjdv, weUv I Mvgv iwk¥‡K wPwýZ Kiv hvq| Avjdv iwk¥ n‡jv wnwjqvg wbDwK¬qvm| Gi wfZi `ywU ‡cÖvUb I `ywU wbDUªb Av‡Q| †cÖvUb I wbDUª‡bi fi cÖvq mgvb Ges Gi gvb 1.6710-27 kg|
myZivs Avjdv KYvi fi = 41.6710-27 kg = 6.6810-27 kg|
weUv KYvi fi B‡jKUª‡bi mgvb| myZivs weUv KYvi fi = 9.1110-31kg|
Mvgv iwk¥ n‡jv ZwoZ‡PŠ¤^Kxq Zi½| Gi †Kv‡bv fi †bB|
myZivs, †h iwk¥i fi 6.6810-27 kg †mwU Avjdv iwk¥, †h iwk¥i fi 9.1110-31 kg †mwU weUv iwk¥ Ges †h iwk¥i fi bvB †mwU Mvgv iwk¥|
 †ZRw¯µqZv AvaywbK mf¨Zv weKv‡k wecyj Ae`vb †i‡L‡Q| wPwKrmv weÁv‡b, K…wl‡ÿ‡Î I wkí KviLvbv‡Z  †ZRw¯µqZv eûj e¨en„Z nq| wPwKrmv weÁv‡b we‡kl K‡i K¨vbmvi †ivM wbivg‡q †ZRw¯µqZv e¨envi nq| GgbwK †ivM wbY©‡q †hgb wKWwbi eø‡KR, _vBi‡q‡Wi mgm¨v wbY©q BZ¨vw` †ÿ‡Î †ZRw¯µqZvi Ae`vb wecyj| 
DbœZ exR D™¢veb I Mv‡Qi Rb¨ cÖ‡qvRbxq we‡kl ai‡bi mvi Drcv`‡bi M‡elYvq †ZRw¯µq †Uªmvi mdjZvi mv‡_ e¨en„Z n‡”Q| wkí KviLvbvq †ZRw¯µqZv e¨vcKfv‡e e¨en„Z n‡”Q| hš¿cvwZ RxevYygy³ Ki‡Z, KvM‡Ri cyiæZ¡ wbqš¿‡Y, Av¸‡bi †auvqvi Dcw¯’wZ wbY©‡q, avZe SvjvB hvPvB Ki‡Z †ZRw¯µqZv e¨en„Z n‡”Q| LwbR c`v‡_© wewfbœ avZzi cwigvY wbY©‡q GgbwK AwZ cyiv‡bv †ZRw¯µq c`v‡_©i eqm wbY©q K‡i c„w_exi eqm wbY©‡qi Rb¨ †ZRw¯µqZv e¨envi Kiv nq| 
 †nbwi †eK‡ij 1896 mv‡j BD‡iwbqvg wbDwK¬qvm †_‡K AweiZ wewKiY wbM©Z nIqvi wel‡q wbwðZ nb| cieZ©x‡Z gv`vg Kzix I cx‡q‡i Kzix wm×všÍ †`b †h, fvix †gŠj †_‡K G ai‡bi wewKiY wbM©Z nq|
K.	†ZRw¯µqZv Kv‡K e‡j?	1
L.	p-UvBc I n-UvBc Aa©cwievnx  e¨vL¨v Ki| 	2
M.	DwjøwLZ fvix †gŠ‡ji Aa©vqy wjL Ges Zvi †ZRw¯µqZvi `ywU †bwZevPK w`K eY©bv Ki| 	3
N.	fvix †gŠj †_‡K wbM©Z iwk¥¸‡jvi Zzjbvg~jK we‡kølY `vI| 	4
1191 19 bs cÖ‡kœi DËi
 †Kvb †gŠj †_‡K ¯^ZtùzZ©fv‡e †ZRw¯µq KYv ev iwk¥ wbM©g‡bi NUbv‡K †ZRw¯µqZv e‡j| 
 weï× Aa©cwievnxi mv‡_ ch©vq mviYxi Z…Zxq †kÖwYi †gŠj wgwkÖZ K‡i †h Aa©cwievnx ˆZix nq Zv‡K p-UvBc Aa©cwievnx e‡j|
Avevi, weï× Aa©cwievnxi mv‡_ ch©vq mviwYi cÂg †kÖYxi †gŠj wgwkÖZ K‡i ˆZix Aa©cwievnx n‡jv n-UvBc Aa©cwievnx| p-UvBc Aa©cwievnx n‡jv †nvj mg„× Ges n-UvBc Aa©cwievnx n‡jv B‡j±ªb mg„×| 
 DÏxc‡K DwjøwLZ †gŠjwU †ZRw¯µq †gŠj wb‡`©k K‡i|
†ZRw¯µq †gŠ‡ji Aa©vqy : GKwU †ZRw¯µq †gŠ‡ji KZ¸‡jv cigvYy †Kvb mg‡q ÿqcÖvß n‡e Zv wbY©q Kiv †M‡jI †Kvb cigvYywU KLb ÿqcÖvß n‡e Zv wbY©q Kiv hvq bv| ZvB cigvYyi ÿq wbY©q Kivi Rb¨ GK¸”Q cigvYy we‡ePbv Kiv nq| †h mg‡q †Kvb †ZRw¯µq c`v‡_©i †gvU cigvYyi wVK A‡a©K cwigvY ÿqcÖvß nq Zv‡K H c`v‡_©i Aa©vqy ejv nq| 
†ZRw¯µqZvi eûj e¨envi i‡q‡Q wPwKrmvweÁv‡b, K…wl‡ÿ‡Î I wkíKviLvbv‡Z| wPwKrmv weÁv‡b we‡kl K‡i `~iv‡ivM¨ K¨vÝvi †ivM wbivg‡q †ZRw¯µqZvi e¨envi AvR eûj cÖPwjZ| GQvov wewfbœ †ivM †hgb wKWwbi eø‡KR, _vBi‡q‡Wi mgm¨v wbY©‡q †ZRw¯µqZvi e¨envi i‡q‡Q|
 fvix †gŠj n‡Z wbM©Z iwk¥¸‡jv n‡jv ,  I  iwk¥|
 iwk¥,  iwk¥ I  iwk¥i Zzjbv wbæiƒc :
	 iwk¥
	 iwk¥
	 iwk¥

	i. abvÍK Avavbhy³
	i. FYvÍK Avavbhy³
	i. Avavb wbi‡cÿ

	ii. Zwor I †PŠ¤^K‡ÿÎ Øviv wePz¨Z nq|
	ii. Zwor I †PŠ¤^K †ÿÎ Øviv wePz¨Z nq|
	ii. Zwor I †PŠ¤^K‡ÿÎ Øviv wePz¨Z nq bv|

	iii. Zxeª Avqbvqb m„wó Ki‡Z cv‡i|
	iii.  M¨v‡m h‡_ó Avqbvqb m„wó Ki‡Z cv‡i|
	iii. ¯^í-Avqbvqb ÿgZv m¤úbœ|

	iv. `ªæwZ Zzjbvg~jK Kg|
	iv. `ªæwZ Av‡jvi `ªæwZi kZKiv 98 fvM|
	iv. `ªæwZ Av‡jvi `ªæwZi mgvb

	v. Gi fi nvB‡Wªv‡Rb cigvYyi Pvi¸Y|
	v. Gi fi B‡jKUª‡bi f‡ii mgvb|
	v. Gi †Kvb fi †bB|



 
†ZRw¯µq iwk¥
1| †Kv‡bv fi †bB

2| wbDwK¬qv‡m `ywU †cÖvUb I `ywU wbDUªb Av‡Q|






K.	p-n Rskb Wv‡qvW Kx? 	1
L.	†ZRw¯µq †gŠ‡ji Aa©vqy e¨vL¨v Ki|	2
M.	DÏxc‡K D‡jøwLZ (2) bs †ZRw¯µq iwk¥i fi wbY©q Ki|	3
N.	DÏxc‡Ki Av‡jv‡K (1) bs I (2) bs †ZRw¯µq iwk¥i Zyjbvg~jK Av‡jvPbv Ki|	4
20 bs cÖ‡kœi DËi
 hw` p UvBc c`v‡_©i mv‡_ n UvBc Aa©cwievnxi †Rvov jvMv‡bv nq Zvn‡j GKwU AwZ cÖ‡qvRbxq wWfvBm ˆZwi nq hv‡K p-n Rskb Wv‡qvW e‡j|
 †h mg‡q †Kv‡bv †ZRw¯µq c`v‡_©i †gvU cigvYyi wVK A‡a©K cwigvY ÿqcÖvß nq Zv‡K H c`v‡_©i Aa©vqy e‡j| 
GKwU †ZRw¯µq †gŠ‡ji †Kvb cigvYywU KLb ÿqcÖvß nq Zv Avgiv ej‡Z cvwi bv| wKš‘ KZ¸‡jv cigvYy †Kvb mg‡q ÿqcÖvß n‡e Zv Avgiv wnmve K‡i †ei Ki‡Z cvwi| civgvYyi ÿq we‡ePbvi Rb¨ GK¸”Q cigvYy we‡ePbv Kiv nq| GB GK¸”Q cigvYy wVK A‡a©‡K cwiYZ n‡Z †h mgq jv‡M Zv †_‡K Aewkó cigvYyi ÿq nIqvi mgq MYbv Kiv nq|
 DÏxc‡Ki 2 bs †ZRw¯µq iwk¥wU Avjdv iwk¥|
Avjdv iwk¥ n‡jv abvÍK Avavbhy³ Avjdv KYvi cÖevn| GwU GKwU wnwjqvg wbDwK¬qvm| G‡Z 2wU †cÖvUb I 2wU wbDUªb Av‡Q| Gi ms‡KZ n‡jv : He
Avgiv Rvwb, GKwU wbDUª‡bi fi, n = 1.675  1024 gm 
Ges GKwU †cÖvU‡bi fi, p = 1.673  1024 gm
 Avjdv iwk¥i fi = 2n + 2p
	= (2  1.675  10–24 + 2  1.673  10–24) gm
	= 6.696  10–24 gm 
 AZGe DÏxc‡Ki (2)bs †ZRw¯µq iwk¥i fi 6.696  10–24 gm| (Ans.)
 DÏxc‡Ki 1 I 2 bs †ZRw¯µq iwk¥ `ywU h_vµ‡g Mvgv iwk¥ I Avjdv iwk¥| G iwk¥Ø‡qi Zzjbvg~jK Av‡jvPbv wbæiƒc:
i. 	Avjdv iwk¥ abvÍK Avavbhy³ n‡jI Mvgv iwk¥ Avavb wbi‡cÿ|
ii. 	Avjdv iwk¥i fi wnwjqvg cigvYyi f‡ii mgvb n‡jI Mvgv iwk¥i †Kv‡bv fi †bB|
iii. 	Avjdv iwk¥ Zwor I †PŠ¤^K †ÿÎ Øviv cÖfvweZ n‡jI Mvgv iwk¥ cÖfvweZ nq bv|
iv. 	Avjdv iwk¥i †f`b ÿgZv Kg, Aciw`‡K Mvgv iwk¥i †f`b ÿgZv A‡bK †ewk|
v. 	Avjdv iwk¥ Zxeª Avqbvqb ÿgZvm¤úbœ wKšÍy Mvgv iwk¥ `ye©j Avqbvqb ÿgZvm¤úbœ|
vi. 	Avjdv iwk¥i †eM Av‡jvi †e‡Mi kZKiv `k fvM wKšÍy Mvgv iwk¥i †eM Av‡jvi †e‡Mi mgvb|
Avjdv iwk¥ I Mvgv iwk¥i g‡a¨ h‡_ó cv_©K¨ _vK‡jI G‡`i ˆewkó¨i g‡a¨ wKQy wgj i‡q‡Q| †hgb: Dfq iwk¥B d‡UvMÖvwdK †cø‡U cÖwZwµqv m„wó Ki‡Z cv‡i Ges Dfq iwk¥i cÖwZcÖfv m„wói ÿgZv Av‡Q|

 GwWmb ZworevwZ wb‡q KvR Kivi mgq ZworevwZi f¨vKzqvg wUD‡e GKwU avZe cvZ cÖ‡ek Kwi‡q †`L‡jb †h, ZworØviwU wdjv‡g‡›Ui mv‡c‡ÿ abvZ¥K wef‡e ivL‡j Zwor cÖevn P‡j Ges FYvZ¥K wef‡e ivL‡j Zwor cÖevn eÜ n‡q hvq| GB ag©‡K Kv‡R jvwM‡q †d¬wgs cieZx©‡Z  Wv‡qvW ˆZwi K‡ib| `¨ d‡i÷ Wv‡qv‡Wi f¨vKzqvg wUD‡e Av‡iv GKwU ZworØvi cÖ‡ek Kwi‡q Uª‡qvW Avwe¯‹vi K‡ib| 
K. 	B‡jKUªwb· Kx?	1
L. 	Uªv‡qvW f¨vKzqvg wUD‡e MÖxW Kx KvR K‡i?	2
M. 	cixÿvi djvdj GwWmb Kxfv‡e e¨vL¨v K‡ib? 	3
N. 	†d¬wgs I `¨ d‡i÷-Gi Avwe¯‹…Z wWfvBm¸‡jv  cieZ©x‡Z †Kb Ges †Kvb wWfvBm Øviv cÖwZ¯’vcb n‡jv?	4
21 bs cÖ‡kœi DËi
 f¨vKzqvg wUDe, we‡kl ai‡bi †Kjvm I wP‡ci ga¨w`‡q Zwor cÖevn wbqš¿Y n‡jv B‡jKUªwb·|
 Uªv‡qvW f¨vKzqvg wUD‡e wZbwU B‡jK‡UªvW _v‡K h_vt A¨v‡bvW, K¨v‡_vW I MÖxW| MÖxW, A¨v‡bvW †_‡K K¨v‡_v‡W Zwor cÖevn wbqš¿Y K‡i|
 GwWmb ZworevwZi Kve©b wdjv‡g‡›Ui abvZ¥K cÖvšÍ evievi †K‡U hvIqv †iva Kivi Rb¨ Av‡iv GKwU avZe cvZ ZworevwZi KuvP cv‡Î cÖ‡ek Kiv‡jb| wZwb jÿ Ki‡jb †h, ZworØviwU wdjv‡g‡›Ui mv‡c‡ÿ abvZ¥K wef‡e ivL‡j Zwor cÖevn P‡j Ges FYvZ¥K wef‡e ivL‡j Zwor cÖevn eÜ n‡q hvq| wZwb e¨vL¨v w`‡jb, †h‡nZz DËß wdjv‡g›U †_‡K wbtm„Z Avavb abvZ¥K †cø‡Ui w`‡K hvq, myZivs GB Avavb FYvZ¥K| †cøUwU FYvZ¥K Ki‡j H wbtm„Z Avavb‡K weKl©Y Kivi d‡j eZ©bx‡Z Zwor cÖevn nq bv| G‡K GwWmb wµqv e‡j|
 f¨vKzqvg wUDe Aa©cwievnx wWfvBm Øviv cÖwZ¯’vcb n‡jv| KviY f¨vKzqvg wUDe Wv‡qvW I Uªv‡qvW AvKv‡i A‡bK eo nIqvi d‡j wewfbœ B‡jKUªwb· wWfvB‡m ¯’vc‡bi †ÿ‡Î ¯’vb m¼zjvb nqbv| G‡`i‡K mwµq ivL‡Z Ges Kvh©Ki Ki‡Z kw³i e¨q †ewk nq| wdjv‡g›U DËß _vKvi Kvi‡Y cÖPzi Zvc Drcbœ nq d‡j VvÛv Kivi e¨e¯’v ivL‡Z nq| Gi wbf©ikxjZv A‡bK Kg| Aci w`‡K Aa©cwievnx wWfvBm AvKv‡i †QvU, wdjv‡g›U †bB, wbæ wef‡e KvR K‡i, kw³ e¨q A‡bK Kg Ges mvkªqx| ZvB Aa©cwievnx wWfvBm Avwe¯‹v‡ii ci f¨vKzqvg wUDe Aa©cwievnx wWfvBm Øviv cÖwZ¯’vcb n‡jv|
 GKwU mxmvi eø‡K miæ j¤^v MZ© K‡i Zvi g‡a¨ †iwWqvg RvZ †ZRw¯µq c`v_© ivLv n‡jv| mgMÖ e¨e¯’vwU‡K 1wU evqyk~b¨ cÖ‡Kv‡ô †i‡L KvM‡Ri Z‡ji mv‡_ mg‡Kv‡Y 1wU kw³kvjx †PŠ¤^K‡ÿ‡Î cÖ‡qvM Kiv n‡jv| †PŠ¤^K‡ÿÎ cÖ‡qvM bv Ki‡j †cø‡Ui Dci GKwU gvÎ `vM cvIqv †hZ|
K.	†ZR®µxqZv Kv‡K e‡j?	1
L.	, ,  iwk¥i †f`b ÿgZvi Zzjbv Ki|	2
M.	wbDUª‡bi fi 1.675  10-24gm Ges †cÖvU‡bi fi 1.673  10–24gm n‡j Avjdv iwk¥i fi wbY©q Ki|	3
N.	†PŠ¤^K‡ÿÎ cÖ‡qv‡Mi d‡j d‡UvMÖvwdK †cø‡U KqwU `vM cvIqv hv‡e? †Kvb `vMwU †Kvb iwk¥i Kvi‡Y n‡e, Av‡jvPbv Ki| 	4
22 bs cÖ‡kœi DËi
 †ZR®µxqZv GKwU cÖvK…wZK, ¯^ZtùzZ© I Aweivg NUbv| fvix †gŠwjK c`v‡_©i wbDwK¬qvm †_‡K ¯^ZtùzZ©fv‡e AweiZ Avjdv, weUv I Mvgv iwk¥ wbM©g‡bi cÖwµqv‡K †ZRw¯µqZv e‡j| 
 , ,  iwk¥i †f`b ÿgZvi Zzjbv wb‡P Dc¯’vcb Kiv n‡jv :
	 iwk¥
	-iwk¥
	-iwk¥

	1. 	Gi fi †ewk nIqvq †f`b ÿgZv Kg|

	1. 	Gi †f`b ÿgZv -iwk¥i †P‡q †ewk|
	1. 	-I -iwk¥i †P‡q -iwk¥i †f`b ÿgZv A‡bK †ewk|

	2. 	¯^vfvweK Pvc I ZvcgvÎvq K‡qK †m: wg: evqy ev avZzi Lye cvZjv wkU Øviv Gi MwZ _vwg‡q †`Iqv hvq|
	2. 	GwU 0.01m cyiæ A¨vjywgwbqvg cvZ †f` Ki‡Z cv‡i|
	2. 	GwU †ek K‡qK †mw›UwgUvi cyiæ mxmvi cvZ †f` K‡i †h‡Z cv‡i|


 
 GLv‡b, wbDUª‡bi fi, Mn = 1.675  10–24gm
†cÖvU‡bi fi, Mp = 1.673  10–24gm
Avjdviwk¥i fi, MA = ?
 wnwjqvg cigvYyi fi, MH = 2(Mn + Mp)
	= 2(1.6710–24+1.67310–24) gm
	= 6.7  10–24gm
Avgiv Rvwb, Avjdv cigvYyi fi nvB‡Wªv‡R‡bi cigvYyi Pvi¸Y| 
 †ZR®µxq c`v‡_©i mvg‡b GKwU d‡UvMÖvd †cøU Ggbfv‡e ivLv n‡jv †hb †ZRw¯µq c`v_© n‡Z wbM©Z iwk¥ †cø‡Ui Dci co‡Z cv‡i| GLb GKwU †PŠ¤^K‡ÿÎ cÖ‡qvM Ki‡j d‡UvMÖvwdK †cø‡U wZbwU `vM co‡e| wKš‘ †PŠ¤^K †ÿÎ cÖ‡qvM bv Ki‡j GKwU gvÎ `vM cvIqv hv‡e|
kw³kvjx †PŠ¤^K †ÿÎcÖ‡qv‡M †cø‡U †h wZbwU `vM co‡e Zvi g‡a¨ GKwU iwk¥ mvgvb¨ †eu‡K, Aci GKwU cÖ_gwUi wecixZ w`‡K A‡cÿvK…Z †ewk †eu‡K Ges Z…ZxqwU bv †eu‡K †mvRv †cø‡U co‡e| †PŠ¤^K‡ÿ‡Îi AwfgyL, KYv¸‡jvi MwZi cÖviw¤¢K AwfgyL Ges wbtmi‡Yi AwfgyL †_‡K mn‡R †evSv hvq cÖ_g iwk¥wU abvÍK Avjdv iwk¥, wØZxq iwk¥wU FYvÍK weUv iwk¥ Ges Z…ZxqwU Avavb wbi‡cÿ Mvgv iwk¥|

 †ZRw¯µqZv GKwU ¯^ZtùzZ© NUbv| Avgv‡`i Rxe‡b †ZRw¯µq iwk¥ †hgb DcKvi K‡i †Zgwb A‡bK ÿwZI K‡i|
K.	AvB‡mv‡Uvc Kx?	1
L.	†ZRw¯µqZv GKwU wbDwK¬q NUbv- e¨vL¨v Ki|	2
M.	ˆ`bw›`b Rxe‡b †ZRw¯µq iwk¥i e¨envwiK cÖ‡qvM eY©bv Ki|	3
N.	gvÎvwZwi³ †ZRw¯¿q iwk¥ cÖvwYRM‡Zi Dci Kxiƒc cÖfve †dj‡Z cv‡i? Dnvi djvdj we‡kølY Ki|	4
23 bs cÖ‡kœi DËi
 AvB‡mv‡Uvc n‡”Q wewfbœ fimsL¨v wewkó GKB †gŠ‡ji cigvYy|
 †ZRw¯µq †gŠj †_‡K †ZRw¯µq iwk¥ wbM©g‡bi d‡j Avw` †gŠ‡ji wbDwK¬qvm GKwU bZzb †gŠ‡ji wbDwK¬qv‡m iƒcvšÍwiZ nq| †ZRw¯µq iwk¥mg~n wbDwK¬qvm †_‡KB wbM©Z n‡q †gŠ‡ji iƒcvšÍi NUvq| ZvB †ZRw¯µqZv GKwU wbDwK¬q NUbv|
 †ZRw¯µqZvi eûj e¨envi i‡q‡Q wPwKrmv weÁv‡b, K…wl‡ÿ‡Î I wkí KviLvbv‡Z| wPwKrmv weÁv‡b we‡kl K‡i `~iv‡ivM¨ K¨vÝvi †ivM wbivg‡q †ZRw¯µqZvi e¨envi AvR eûj cÖPwjZ| GQvov wewfbœ †ivM †hgb wKWwbi eø‡KW, _vBi‡q‡Wi mgm¨v wbY©‡q wPwKrmv weÁv‡b †ZRw¯µq AvB‡mv‡Uvc †ZRw¯µq †Uªmvi (Tracer) ev cÖ`k©K ev mÜvqK wn‡m‡e e¨en„Z nq| K…wl‡ÿ‡Î we‡kl K‡i DbœZ Rv‡Zi exR ˆZwi I Mv‡Qi Rb¨ cÖ‡qvRbxq we‡kl ai‡bi mvi Drcv`‡bi M‡elYvq †ZRw¯µq †Uªmvi mdjZvi mv‡_ e¨en„Z n‡”Q| wkí KviLvbv‡ZI †ZRw¯µqZv e¨vcKfv‡e e¨en„Z n‡”Q| hš¿cvwZ Rxevbygy³ Ki‡Z, KvMRK‡j KvM‡Ri cyiæZ¡ wbqš¿‡Y, Av¸‡bi †auvqvi Dcw¯’wZ wbY©‡q, avZe SvjvB hvPvB‡q †ZRw¯µqZv e¨en„Z n‡”Q| LwbR c`v‡_© wewfbœ avZzi cwigvY wbY©‡qI Gi e¨envi i‡q‡Q| GgbwK †ivM wbY©‡qi Kv‡RI †ZRw¯µq mÜvqK mdjZvi mv‡_ Kv‡R jvMv‡bv n‡”Q|
A‡bK Nwoi KuvUv I b¤^i AÜKv‡iI R¡jR¡j Ki‡Z †`Lv hvq| Gi KviY n‡jv †ZRw¯µq †_vwiqv‡gi mv‡_ wR¼ mvjdvBW wgwk‡q Nwoi KuvUv I b¤^‡ii cÖ‡jc †`qv nq d‡j Giv AÜKv‡i R¡jR¡j K‡i| jÿ jÿ eQ‡ii cy‡iv‡bv wRwb‡mi eqm ev Kvj wbY©‡q †ZRw¯µqZv e¨envi Kiv nq|
 †ZRw¯µqZv Avgv‡`i A‡bK DcKv‡i jv‡M wKš‘ G †_‡K gvivÍK wec`I NU‡Z cv‡i| D”P gvÎvi †ZRw¯µq wewKiY gvbe‡`‡n bvbv iKg mgm¨vi m„wó K‡i| GB wewKiY †_‡K RxebNvwZ K¨vbmvi n‡Z cv‡i| `xN© w`b gvÎvwZwi³ †ZRw¯µq wewKi‡Yi ms¯ú‡k© _vK‡j gvby‡li †ivM cÖwZ‡iva ÿgZv n«vm cvq| gvbyl gvbwmK weKviMÖ¯Í n‡Z cv‡i| Ggb wK weKjv½ZvI m„wó n‡Z cv‡i| †ZRw¯µqZvi ÿwZKi cÖfve esk ci¤úivqI cwijwÿZ nq| myZivs hviv †ZRw¯µq wewKiY wb‡q KvR K‡ib Zv‡`i mZK© _vK‡Z n‡e| gvÎvwZwi³ †ZRw¯µq wewKiY †_‡K iÿvi Rb¨ cÖ‡qvRbxq e¨e¯’v wb‡Z n‡e|
 gyKzj GKw`b Zvi MÖv‡gi eÜy eKzj‡K ejj, ÓAvgvi evev Kw¤úDUvi w`‡q Av‡gwiKvq Zvi fvB‡qi mv‡_ K_v e‡j| K_v ejvi mgq Avgiv PvPv‡K gwbU‡i †`L‡Z cvB| †m N‡ii g‡a¨ Kx K‡i ZvI †`Lv hvqÓ| eKzj cÖkœ Ki‡jv, ÓwK hš¿ w`‡q K_v e‡jÓ? gyKzj ejj, Ó †gv‡W‡gi gva¨‡g B›Uvi‡bU ms‡hvM †`qv nq| GQvovI K_v ejvi Rb¨ gvB‡µv‡dvb Ges K_v †kvbvi Rb¨ ¯úxKvi i‡q‡Q|Ó
K. 	A¨vgwcødvqvi ˆZwii Rb¨ †Kvb Aa©cwievnx wWfvB‡mi cÖ‡qvRb nq?	1
L. 	B›Uvi‡bU Kx- e¨vL¨v K‡iv|	2
M. 	B›Uvi‡bU e¨env‡ii mgq †h ¸iæZ¡c~Y© wWfvB‡mi cÖ‡qvRb nq Zvi Kvh©KvixZv eY©bv Ki|	3
N. 	K_v ejvi Rb¨ e¨en„Z wWfvBmwU Kxfv‡e KvR K‡i Zv ms‡ÿ‡c Av‡jvPbv Ki|	4
24 bs cÖ‡kœi DËi
 A¨vgwcødvqvi ˆZwii Rb¨ UªvbwR÷i bvgK Aa©cwievnx wWfvB‡mi cÖ‡qvRb nq|
 B›Uvi‡bU n‡jv Ô†bUIqv‡K©i †bUIqvK©Õ ev ÕmKj †bUIqv‡K©i RbbxÕ| GwU GKwU AvšÍR©vwZK †bUIqvK© hv mshy³ K‡i‡Q wewfbœ †`‡ki cÖvq 4,00,000 Gi †ewk †QvU †QvU †bUIqvK©‡K| B›Uvi‡bU n‡jv Ggb GK`j †bUIqvK© hv AmsL¨ Kw¤úDUvi, †gv‡Wg, †Uwj‡dvb jvBb w`‡q ˆZwi| Gme Dcv`vb ci¯ú‡ii mv‡_ ‡fŠZfv‡e mshy³| †gvU K_v B›Uvi‡bU A‡bK¸‡jv †bUIqv‡K©i mgwó Ges mK‡j wg‡j GKwU GKK †bUIqv‡K©i gZ KvR K‡i|
 B›Uvi‡bU e¨env‡ii mgq AwZwi³ wWfvBm wn‡m‡e †gv‡Wg cÖ‡qvRb nq| †gv‡Wg n‡jv GKwU BbcyU AvDUcyU wWfvBm| †Uwj‡dvb jvBb w`‡q Avmv AwWI Ges wfwWI GbvjM ms‡KZ‡K wWwRUvj ms‡K‡Z iƒcvšÍi K‡i Kw¤úDUvi‡K wWwRUvj †WUv iƒ‡c cÖ`vb K‡i Ges Kw¤úDUvi n‡Z cÖvß wWwRUvj ms‡K‡Zi †WUv‡K GbvjM ms‡KZ‡K iƒcvšÍi K‡i †Uwj‡dvb jvB‡b †WUv mieivn K‡i|
 gvB‡µv‡dvb n‡jv GKwU BbcyU wWfvBm| gvB‡µv‡dvb kã Zi½‡K Zwor AwWI ms‡K‡Z iƒcvšÍi K‡i| Zwor AwWI Zi‡½i K¤úvsK Ges Av‡cwÿK we¯Ívi kã Zi‡½i gZB _v‡K| 
gvB‡µv‡dv‡b GKwU AwZ cvZjv Wvqvd«vg _v‡K| Wvqvd«v‡gi mv‡_ GKwU PjKzÐjx hy³ _v‡K| GB PjKzÐjxwU GKwU ¯’vqx Pz¤^‡Ki Dci w`‡q ¯úk© bv K‡i gy³ fv‡e bovPov Ki‡Z cv‡i| Wvqvd«v‡gi mvg‡b †KD K_v ej‡j Wvqvd«vgwU Kuvc‡Z _v‡K Ges †mB mv‡_ PjKzÐjxwUI Kuvc‡Z _v‡K| ‡PŠ¤^K †ÿ‡Îi g‡a¨ PjKzÐjxwU AMÖ-cðvr K¤ú‡bi d‡j k‡ãi K¤úvs‡Ki I we¯Ív‡ii mgvb Zwor K¤úvs‡K iƒcvšÍwiZ nq| gvB‡µv‡dvb GB fv‡e kã kw³‡K Zwor kw³‡Z iƒcvšÍwiZ K‡i|
 †Kv‡bv eo mfv ev Abyôv‡b e³v †h B‡jKUªwbK wWfvB‡mi mvg‡b `uvwo‡q K_v e‡jb Zv‡K ejv nq gvB‡µv‡dvb| gvB‡µv‡dvb kã kw³‡K Zwor kw³‡Z iƒcvšÍi K‡i| †kÖvZv GB K_v jvDW ¯úxKv‡ii gva¨‡g †Rv‡i ïb‡Z cvb| A_©vr ¯úxKvi gvB‡µv‡dv‡bi wVK wecixZ KvRwU K‡i|
K.	Aa©cwievnx Kx?	1
L.	A‡bK Nwoi KuvUv I b¤^i AÜKv‡iI R¡jR¡j Ki‡Z †`Lv hvq †Kb?	2
M.	DÏxc‡K DwjøwLZ cÖ_g hš¿wU Kxfv‡e KvR K‡i Zv e¨vL¨v Ki|	3
N.	DÏxc‡Ki †k‡lv³ Dw³wUi h_v_©Zv we‡kølY Ki|	4
25 bs cÖ‡kœi DËi
 wKQy wKQy c`v_© (†hgb wmwjKb I Rv‡g©wbqvg) Av‡Q †h¸‡jv mycwievnx bq, AšÍiKI bq A_©vr mxwgZ gvÎvq we`y¨r cwienb K‡i| G‡`i ejv nq Aa©cwievnx|
 A‡bK Nwoi KuvUv I b¤^i AÜKv‡iI R¡jR¡j Ki‡Z †`Lv hvq| Gi KviY n‡jv †ZRw¯µq †_vwiqv‡gi mv‡_ wRsK mvjdvBW wgwk‡q Nwoi KuvUv I b¤^‡i cÖ‡jc †`Iqv nq| d‡j Giv AÜKv‡i R¡jR¡j K‡i|
 gvB‡µv‡dvb †hfv‡e kã kw³‡K Zwor kw³‡K iƒcvšÍwiZ K‡i Zv wbæiƒc:
gvB‡µv‡dvb n‡jv Ggb GKwU wWfvBm hv kãZi½‡K ZvwoZ AwWI Zi½ ev ms‡K‡Z cwiewZ©Z K‡i| ZvwoZ AwWI Zi‡½i K¤úv¼ I Av‡cwÿK we¯Ívi kã Zi‡½i gZB _v‡K| gvB‡µv‡dv‡bi g‡a¨ GKwU PjKzÐjx I Wvqvd«vg bv‡g avZzi GKwU cvZ _v‡K| hLb gvB‡µv‡dv‡b †KD K_v e‡j ZLb kã Zi½ Øviv G Wvqvd«vg Kw¤úZ nq| Wvqvd«vg n‡jv gvB‡µv‡dv‡bi †m Ask hv k‡ãi K¤úb‡K Zwo‡Z iƒcvšÍ‡ii Rb¨ wWRvBb Kiv _v‡K| wewfbœ iK‡gi k‡ãi K¤úb Wvqvd«vg‡K wewfbœfv‡e Kw¤úZ K‡i| GB K¤úb Wvqd«v‡gi mv‡_ hy³ KzÐjxwU †PŠ¤^K‡ÿ‡Îi g‡a¨ AMÖ-cðvr MwZkxj K‡i| d‡j PjKzÐjx‡Z cwieZ©bkxj ZworcÖevn Avweó K‡i| gvB‡µv‡dvb Gfv‡eB kã kw³‡K Zworkw³‡Z iƒcvšÍwiZ K‡i| 
 ¯úxKvi gvB‡µv‡dv‡bi wVK wecixZ KvRwU K‡i A_©vr ¯úxKvi gvB‡µv‡dv‡bi Zwor ms‡KZ‡K Abyiƒc k‡ã iæcvšÍwiZ K‡i| wbæwjwLZ Av‡jvPbv Øviv G K_vi h_v_©Zv cÖgvwYZ nq| AwaKvsk jvDW¯úxKvi n‡jv PjKzÐjx jvDW¯úxKvi| G‡Z _v‡KÑ
i. 	†ejbvK…wZi GKwU ¯’vqx Pz¤^K hv GKwU kw³kvjx †PŠ¤^K‡ÿÎ ˆZwi K‡i|
ii. 	GKwU †QvU K‡qj ev ZviKzÐjx Szjv‡bv _v‡K| GB ZviKzÐjx †PŠ¤^K‡ÿ‡Îi g‡a¨ gy³fv‡e AMÖ-cðvr `yj‡Z cv‡i|
iii. 	ZviKzÐjxi mv‡_ k¼z AvK…wZi KvMR jvMv‡bv _v‡K|
hLb †_‡K ˆZwi cieZ©x ZworcÖevn G ZviKzÐjx w`‡q cÖevwnZ nq, ZLb ZviKzÐjx AMÖ-cðvr hvIqv Avmv K‡i| G‡Z KvM‡Ri k¼zwU Kw¤úZ nq| d‡j k‡ãi m„wó nq|

 †Uwj‡dvb AvaywbK mf¨Zvi GKwU Awe‡”Q`¨ Ask| Av‡jKRvÛvi MÖvnvg †ej 1875 mv‡j †Uwj‡dvb Avwe®‹vi K‡ib| MÖvnvg †e‡ji Avwe®‹…Z †Uwj‡dvb eû weeZ©‡bi ga¨ w`‡q AvR‡Ki AvaywbK †Uwj‡dv‡b G‡m †cuŠ‡Q‡Q| †Uwj‡dv‡bi †cÖiK h‡š¿i gvB‡µv‡dv‡b K_v ej‡j MÖvnK h‡š¿i ¯úxKv‡i †m K_v †kvbv hvq| †Uwj‡dvb n‡jv we‡k¦i me©e„nr Ges me‡P‡q eûj e¨en„Z GK RwUj †hvMv‡hvM gva¨g|
K.	p- UvBc Aa©cwievnxi GKwU D`vniY wjL|	1
L.	GwWmb wµqv Kx?	2
M.	DÏxc‡Ki hš¿wUi †cÖiK h‡š¿i gvB‡µv‡dv‡b K_v ej‡j Zv Kxfv‡e MÖvnK h‡š¿i ¯úxKv‡i †kvbv hvq? Av‡jvPbv Ki|	3
N.	DÏxc‡Ki †kl evK¨wUi †hŠw³KZv we‡kølY Ki|	4
26 bs cÖ‡kœi DËi
 wmwjK‡bi mv‡_ †evib †hvM K‡i ˆZwi Aa©cwievnx n‡jv p- UvBc Aa©cwievnxi GKwU D`vniY|
 weÁvbx GwWmb 1883 mv‡j hLb Zwor evwZ wb‡q KvR KiwQ‡jb ZLb GKwU wRwbm Zv‡K Lye weeªZ KiwQj| Zvi evwZi Kve©b wdjv‡g‡›Ui abvÍK cÖvšÍ evievi cy‡o hvw”Qj| G Amyweav `~i Kivi Rb¨ wZwb wdjv‡g‡›Ui mv‡_ GKwU †cøU wmj K‡i XzwK‡q †`b| c‡i wZwb †`L‡Z cvb †h wdjv‡g›U mv‡c‡ÿ †cøU‡K hLb abvÍK wefe †`Iqv n‡”Q ZLb f¨vKzqvg wUD‡ei ga¨ w`‡q GKwU ZworcÖevn P‡j| wKš‘ †cøU‡K FYvÍK wefe w`‡j ZworcÖevn P‡j bv| GwWmb welqwUi e¨vL¨v Gfv‡e †`b †h, †h‡nZz DËß wdjv‡g›U †_‡K wbtm„Z Avavb abvÍK †cø‡Ui w`‡K hvq ZvB G Avavb FYvÍK| †cøU FYvÍK n‡j H wbtm„Z Avavb‡K weKl©Y K‡i d‡j eZ©bx‡Z †Kv‡bv Zwor cÖevn _v‡K bv| GUvB GwWmb wµqv bv‡g cwiwPZ|
 †Uwj‡dv‡bi †cÖiK h‡š¿i gvB‡µv‡dv‡b K_v ej‡j Zv †hfv‡e MÖvnK h‡š¿i ¯úxKvi †kvbv hvq Zv wbæiƒc:
Avgiv hLb K_v ewj gvD_wc‡mi gvB‡µv‡dvbwU KÉ¯^‡ii kãZi½‡K Zworms‡K‡Z iƒcvšÍwiZ K‡i| G ms‡KZ †Uwj‡dv‡bi Zvi w`‡q Aci †Uwj‡dv‡bi Bqviwc‡m hvq| Bqviwc‡mi ¯úxKvi Zwor ms‡KZ‡K k‡ã iƒcvšÍwiZ K‡i, d‡j MÖvnK ev †kÖvZv kã ïb‡Z cvb Ges K_vi Reve †`b| G Reve †kÖvZvi †Uwj‡dvb †m‡Ui gvD_wc‡mi gvB‡µv‡dv‡bi mvnv‡h¨ Zworms‡K‡Z cwiYZ n‡q †cÖi‡Ki †Uwj‡dv‡b wd‡i Av‡m Ges †cÖi‡Ki Bqviwc‡mi ¯úxKv‡i k‡ã cwiYZ nq, †cÖiK MÖvn‡Ki K_v ïb‡Z cvq|
 †Uwj‡dvb †hvMv‡hv‡Mi †ÿ‡Î GZ †ewk DbœwZ mvwaZ n‡q‡Q †h wek¦ GLb nv‡Zi gy‡Vvq G‡m †M‡Q| eû weeZ©‡bi ga¨ w`‡q MÖvnvg †e‡ji Avwe®‹…Z †Uwj‡dvb AvR‡Ki AvaywbK †Uwj‡dv‡b G‡m †cuŠ‡Q‡Q| AvRKvj ˆZwi n‡q‡Q KW©‡jm, †mjyjvi, †gvevBj BZ¨vw` bv‡gi †Uwj‡dvb| A‡bK myweavi Rb¨ GLb KW©‡jm †Uwj‡dv‡bi e¨envi †e‡o hv‡”Q| G e¨e¯’vq Zv‡ii ms‡hvM QvovB g~j †Uwj‡dvb †mU †_‡K `~‡i e‡m Abvqv‡m †Uwj‡dvb Kiv hvq| †Uwj‡dv‡bi Zv‡i Zwor ms‡KZ GZ `ªæZ mÂvwjZ nq †h, G‡Z †Kv‡bv wej¤^ N‡U bv| cÖwZwU †Uwj‡dvb †mU Gi AvÂwjK cÖavb Awd‡mi mv‡_ Zv‡ii gva¨‡g mshy³ _v‡K| AvÂwjK cÖavb Awd‡mi gva¨‡g Ab¨ †Uwj‡dv‡bi mv‡_ †hvMv‡hvM NUv‡bv nq|
ZvB Dc‡iv³ Av‡jvPbv n‡Z DÏxc‡Ki †kl evK¨wU A_©vr Ô†Uwj‡dvb n‡jv we‡k¦i me©e„nr Ges me‡P‡q eûj e¨en„Z GK RwUj †hvMv‡hvM gva¨gÕ Dw³wUi †hŠw³KZv mv_©K|

 AvRKvj gvby‡li nv‡Z ev c‡K‡U GK ai‡bi enb‡hvM¨ †Uwj‡dvb †mU †`L‡Z cvIqv hvq| G ai‡bi †Uwj‡dv‡bi bvg †gvevBj †dvb ev gy‡Vv‡dvb| G †dvb eZ©gv‡b me‡P‡q †ewk e¨en„Z I RbwcÖq †hvMv‡hvM gva¨g| G †dvb cÖavb Awdm ev Ab¨ †dv‡bi mv‡_ Zvi w`‡q mshy³ _v‡K bv| ZvB G †dv‡b Kj Kiv I Kj wiwmf Kiv †Uwj‡dv‡bi †P‡q Avjv`v|
K.	gvB‡µv‡dvb Kx?	1
L.	GbvjM I wWwRUvj ms‡K‡Zi g‡a¨ †KvbwU DËg|	2
M.	ÔG †dvb eZ©gv‡b me‡P‡q †ewk e¨en„Z I RbwcÖq †hvMv‡hvM  gva¨g|ÕÑ DÏxc‡Ki Av‡jv‡K Av‡jvPbv Ki|	3
N.	DÏxc‡Ki Av‡jv‡K †gvevB‡j Kj Kiv I Kj wiwmf Kiv †Uwj‡dv‡bi †P‡q Kxfv‡e Avjv`v Zv Av‡jvPbv Ki|	4
27 bs cÖ‡kœi DËi
 †Kv‡bv eo mfv ev Abyôv‡b e³v †h B‡jKUªwbK wWfvB‡mi mvg‡b `uvwo‡q K_v e‡jb Zv‡K ejv nq gvB‡µv‡dvb ev gvBK|
 GbvjM I wWwRUvj ms‡K‡Zi g‡a¨ †KvbwU DËg Zv wZbwU welq w`‡q wePvi Kiv hvq| G¸‡jv wbæiƒc:
1. 	ms‡K‡Zi ¸YMZ gvb
2. 	cÖwµqv Pvjv‡bvi Rb¨ cÖ‡qvRbxq gvjgkjv
3. 	`vg ev e¨q|
GB wZbwU welq we‡ePbvq wWwRUvj ms‡KZ DËg|
 G‡ÿ‡Î, DÏxc‡K †gvevBj †dvb ev gy‡Vv‡dv‡bi K_v ejv n‡q‡Q| G †dv‡bi mvnv‡h¨ †`‡ki †h †Kv‡bv cÖvšÍ †_‡K Aci †h †Kv‡bv cÖv‡šÍ †hvMv‡hvM Kiv hvq| GQvov GK †`k †_‡K Ab¨ †`‡kI gy‡Vv‡dv‡bi gva¨‡g †hvMv‡hvM Kiv hvq| Avevi ïay †hvMv‡hvM bq, GB †dv‡b †Mg †Ljv, wgDwRK WvDb‡jvW Kiv, Mvb †kvbv, wm‡bgv †`Lv Ges B›Uvi‡bU e¨envi Ki‡Z cviv hvq| GQvov G †dv‡b K¨vk †c‡g›U, wej cwi‡kva, Gqvi‡cvU© †PK-Bb I K‡jR ev wek¦we`¨vj‡q fwZ©i `iLv¯Í Ki‡Z cviv hvq|
Dc‡i DwjøwLZ Av‡jvPbv n‡Z GK_v ¯úó cÖZxqgvb †h, G †dvb eZ©gv‡b m‡P‡q †ewk e¨en„Z I RbwcÖq †hvMv‡hvM gva¨g|
 †gvevBj †dvb †Uwj‡dv‡bi g‡Zv cÖavb Awdm ev Ab¨ †dv‡bi mv‡_ Zvi w`‡q hy³ _v‡K bv| †gvevBj †dv‡b Zv‡ii cwie‡Z© †iwWI ev †eZv‡ii mvnv‡h¨ K_vevZ©v ev Z_¨ †cÖiY I MÖnY K‡i _v‡K| †gvevBj †dv‡b †Uwj‡dvb †bUIqv‡K©i mv‡_ ms‡hvM N‡U GK †gvevBj †m‡Ui Kx‡evW© †_‡K Ab¨ †gvevB‡j Wvqvj Kivi gva¨‡g|
hLb †KD †Kv‡bv †gvevBj †_‡K †dvb K‡i ZLb †m †hLv‡bB _vK bv †Kb KjwU †eZvi Zi½ wn‡m‡e †Kv‡bv †cÖiK-MÖvnK UvIqv‡i hvq|Gici KjwU Zvi ev gvB‡µvI‡q‡fi gva¨‡g †gvevBj myBP †÷k‡b hvq| G †÷kb KjwU‡K ¯’vbxq †Uwj‡dvb G·‡P‡Ä cvVvq| †mLv‡b GwU cÖPwjZ †dvb Kj n‡q MÖvn‡Ki wbKU †cuŠQvq|
Acic‡ÿ, †Uwj‡dv‡b Zv‡ii gva¨‡g kã †cÖi‡Ki gvB‡µv‡dv‡bi mvnv‡h¨ Zworms‡K‡Z iƒcvšÍwiZ n‡q MÖvn‡Ki ¯úxKv‡i kã m„wó K‡i| AZGe, Dc‡ii Av‡jvPbv n‡Z G K_v ejv hvq †h, †gvevB‡j Kj Kiv I Kj wiwmf Kiv †Uwj‡dv‡bi †P‡q Avjv`v|
 bxie GKwU cÖvB‡fU †Kv¤úvbxi gvwjK| †m e¨emvwqK cÖ‡qvR‡b wewfbœ cÖwZôv‡b †hvMv‡hv‡Mi Rb¨ d¨v· e¨envi KiZ| wKš‘ †m eZ©gv‡b B›Uvi‡b‡Ui gva¨‡g KvR¸‡jv K‡i _v‡K| 
K.	wWwRUvj ms‡KZ Kv‡K e‡j? 	1
L.	UªvbwR÷i Kxfv‡e A¨vgwcødvqvi wn‡m‡e KvR K‡i? 	2
M.	ivwK‡ei c~‡e© e¨en„Z hš¿wUi wµqv‡KŠkj cÖevn wP‡Îi gva¨‡g e¨vL¨v Ki| 	3
N.	DÏxc‡Ki `ywU †hvMv‡hvM gva¨‡gi †KvbwU e¨envi Kiv myweavRbK e‡j Zzwg g‡b Ki| hyw³mn e¨vL¨v Ki| 	4
28 bs cÖ‡kœi DËi
 †h †hvMv‡hvM ms‡KZ ïay wKQy wbw`©ó gvb MÖnY Ki‡Z cv‡i Zv‡K wWwRUvj ms‡KZ e‡j|
 A¨vgwcødvqvi AšÍM©vgx‡Z cÖ`Ë ms‡KZ‡K ewnM©vgx‡Z weewa©Z K‡i| B‡jKUªwbK A¨vgwcødvqvi ÿz`ª AšÍM©vgx ms‡KZ‡K e„nr ewnM©vgx ms‡K‡Z cwiYZ K‡i| UªvbwR÷i A¨vgwcødvqvi wn‡m‡e e¨en„Z nq| KviY Zwor cÖev‡ni cwieZ©b e„w× Ki‡Z ev weewa©Z Ki‡Z UªvbwR÷i e¨envi Kiv nq| AšÍM©vgx n‡Z cv‡i Zwor cÖevn ev †fv‡ëR| UªvbwR÷i cxV cÖev‡ni mvgvb¨ cwieZ©b msMÖvnK cÖev‡ni weivU cwieZ©b NUvq| UªvbwR÷i cxV cÖevn‡K 50 †_‡K 100 ¸Y evwo‡q w`‡q msMÖvnK cÖevn wn‡m‡e cÖ`vb Ki‡Z cv‡i| ZvB wewfbœ B‡KUªwbK eZ©bx‡Z UªvbwR÷i‡K A¨vgwcødvqvi wn‡m‡e e¨envi Kiv nq|
 ivwK‡ei c~‡e© e¨en„Z hš¿wU n‡jv d¨v·| d¨v· n‡jv Ggb GKwU B‡jKUªwbK e¨e¯’v hvi gva¨‡g †h †Kvb Z_¨, Qwe, wPÎ, WvqvMÖvg ev †jLv ûeû Kwc K‡i †cÖiY Kiv hvq| AvaywbK d¨v· †gwkb n‡jv GKwU AwZ DbœZ cÖhyw³i Zwor Av‡jvKxq †gwkb| GLv‡b B‡jKUªwbK Dcv‡q g~j WKz‡g›U‡K ¯‹¨vwbs Kiv nq| Gici ¯‹¨vbK…Z ms‡KZ‡K evBbvix ms‡K‡Z iƒcvšÍi Kiv nq| GB ms‡KZ ÷¨vÛvW© †gv‡Wg †KŠkj e¨envi K‡i †Uwj‡dv‡bi gva¨‡g †cÖiY Kiv nq| MÖvnK d¨v· †gwkb †cÖwiZ B‡jKUªwbK ms‡KZ MÖnY K‡i †gv‡W‡gi mvnv‡h¨ wWgWz‡jU K‡i g~j WKz‡g‡›U cwiYZ K‡i| GKwU wcÖ›Uvi GB g~j WKz‡g›U‡K ûeû †Q‡c †ei K‡i| d¨v· †gwk‡bi wµqv‡KŠk‡ji cÖevn wPÎ wbæiƒc: 
†Kv‡bv †jLv ev Qwe
d¨v· †gwk‡bi gva¨‡g
†cÖiY
†cÖwiZ †jLv ev Qwe
d¨v· †gwk‡bi gva¨‡g MÖnY
†Uwj‡dvb jvBb ev
B›Uvi‡bU













wPÎ : d¨v· †gwkb I Gi Kvh©µg
 DÏxc‡K D‡jøwLZ †hvMv‡hvM gva¨g`ywU n‡jv d¨v· I B›Uvi‡bU| d¨v· †gwkb B‡j±ªwbK Dcv‡q ¯‹¨vbK…Z ms‡KZ‡K evBbvix ms‡K‡Z iƒcvšÍi K‡i ÷¨vÛvW© †gv‡Wg †KŠkj e¨envi K‡i †Uwj‡dv‡bi gva¨‡g †cÖiY Kiv nq hv MÖvnK d¨v· †gwkb KZ©„K †gv‡W‡gi mvnv‡h¨ wWgWz‡j‡UW n‡q g~j WKz‡g‡›U cwiYZ nq|
Ab¨w`‡K B›Uvi‡bU Kw¤úDUvi n‡Z cÖvß evBbvix wmMb¨vj‡K †Uwj‡dvb Kj Ges B›Uvi‡bU jvBb ms‡hv‡Mi gva¨‡g we‡k¦i †h †Kvb cÖv‡šÍi Kw¤úDUv‡i K‡qK †m‡K‡Ûi g‡a¨ †cuŠ‡Q w`‡Z cv‡i| MÖvnK Kw¤úDUvi cÖvß evBbvix wmMb¨vj‡K †g‡mR wmMb¨v‡j iƒcvšÍi K‡i| GB `yB gva¨‡gi g‡a¨ B›Uvi‡bU e¨envi A‡cÿvK…Z myweavRbK| wb‡P hyw³mn e¨vL¨v Kiv n‡jv:
i.	d¨v· †hvMv‡hv‡Mi Rb¨ cÖPzi KvM‡Ri `iKvi nq hv B›Uvi‡bU e¨e¯’vq `iKvi nq bv| †cÖiK I MÖvnK Df‡qB †ccvi R¨vwgs Gi ¯^xKvi n‡Z cv‡i GB e¨e¯’vq| 
ii.	d¨v· Gi MwZ mxwgZ Ab¨w`‡K B›Uvi‡b‡Ui MwZ e¨enviKvixi cÖ‡qvRb Abymv‡i A‡bK †ewk n‡Z cv‡i| d‡j LyeB Riæix evZ©v B›Uvi‡b‡Ui gva¨‡g `ªæZ cvVv‡bv †h‡Z cv‡i| 
iii.	LAN, MAN, WAN Gi gva¨‡g B›Uvi‡bU e¨e¯’vq Uc wm‡µU evZ©v¸‡jv ev Awdwmqvj †g‡mRmg~n †Kvb †QvU ev eo KwgDwbwUi g‡a¨ Lye `ªæZ wbivcËvi mv‡_ Av`vb cÖ`vb Kiv †h‡Z cv‡i| 
iv. 	B›Uvi‡bU e¨e¯’vq Lye fvix ev mwdw÷‡K‡UW evZ©v Lye mn‡R cvVv‡bv hvq hv d¨v‡· m¤¢e bv| 
v. 	GQvovI B›Uvi‡b‡Ui gva¨‡g GKwU MÖæ‡ci m`m¨iv GKB mg‡q wb‡R‡`i g‡a¨ †U·U, AwWI ev wfwWI †g‡mR †kqvi Ki‡Z cv‡i| GgbwK MÖæc wfwWI Kwjs Gi gva¨‡g wb‡R‡`i g‡a¨ Avjvc Av‡jvPbvI Ki‡Z cv‡i| hv d¨v· G m¤¢e bq|
 iv‡njv †eM‡gi ¯^vgx PvKwii myev‡` wKQyw`b Av‡M A‡÷ªwjqv †M‡Qb| ZvB m¤úÖwZ iv‡njv †eMg Zvi ¯^vgxi mv‡_ †hvMv‡hv‡Mi Rb¨ evmvq B›Uvi‡bU ms‡hvM wb‡q‡Qb| wZwb Zvi ¯^vgxi mv‡_ B›Uvi‡b‡Ui gva¨‡g B-†gB‡j wewfbœ Z‡_¨i Av`vb-cÖ`vb K‡ib| B›Uvi‡b‡Ui gva¨‡g iv‡njv †eMg wewfbœ ai‡bi KvR Ki‡Z cv‡ib|
K.	iwOb †Uwjwfk‡bi c`©v Kq iKg dmdi `vbv Øviv MwVZ?	1
L.	Kw¤úDUvi AZ¨šÍ cÖ‡qvRbxq hš¿ wn‡m‡e we‡ewPZ nq †Kb?	2
M.	B›Uvi‡b‡Ui gva¨‡g iv‡njv †eMg †Kvb †Kvb ai‡bi KvR Ki‡Z cv‡ibÑ e¨vL¨v Ki|	3
N.	gva¨gwU e¨envi K‡i iv‡njv †eMg Kxfv‡e Zvi ¯^vgxi Kv‡Q B-†gBj cvVv‡Z cv‡ib- eøKwP‡Îi mvnv‡h¨ Av‡jvPbv Ki|	4
29bs cÖ‡kœi DËi
 wZb iKg|
 Kw¤úDUvi Awek¦vm¨ `ªæZ KvR Ki‡Z cv‡i, †m‡K‡Û nvRvi nvRvi, jÿ jÿ MvwYwZK wnmve Ki‡Z cv‡i| ZvB Kw¤úDUv‡ii KvR Kivi `ªæZZv, Z_¨ Rgv K‡i ivLvi ÿgZv, m½wZc~Y©Zv, wbfz©jZv, K¬vwšÍnxbZv I ¯^qswµqZvi Rb¨ GwU AZ¨šÍ cÖ‡qvRbxq hš¿ wn‡m‡e we‡ewPZ  nq|
 Avgiv Rvwb, B›Uvi‡bU A‡bK¸‡jv †bUIqv‡K©i mgwó Ges mK‡j wg‡j GKwU GKK †bUIqv‡K©i g‡Zv KvR K‡i| ZvB B›Uvi‡b‡Ui gva¨‡g iv‡njv †eMg I‡qe mvBU eªvDwRs Ki‡Z cv‡ib, B-†gBj cvVv‡Z Ges MÖnY Ki‡Z cv‡ib I wfwWI Kbdv‡ibwms Ki‡Z cv‡ib| AvÇv w`‡Z cv‡ib Ges Mí ¸Re Ki‡Z cv‡ib, †Uªb, evm ev †cø‡bi wUwKU eywKs w`‡Z cv‡ib Ges B‡jKUªwbK Kgvm© ev e¨emv-evwYR¨, B-e¨vswKs I kwcs Ki‡Z cv‡ib| B‡jKUªwbKfv‡e †h †Kv‡bv dvBj, WKz‡g›U BZ¨vw` cvVv‡Z I MÖnY Ki‡Z cv‡ib| GQvov †h †Kv‡bv mgq AbjvBb jvB‡eªwii nvRvi-nvRvi jÿ jÿ eB, R©vbvj, g¨vMvwRb BZ¨vw`i mÜvb †c‡Z cv‡ib Ges cÖ‡qvR‡b cvV Ki‡Z cv‡ib A_ev ÔWvDb‡jvWÕ K‡i †Q‡c †ei K‡i wb‡Z cv‡ib|
 Avgiv Rvwb, B›Uvi‡bU n‡”Q A‡bK¸‡jv †bUIqv‡K©i mgwó Ges mK‡j wg‡j GKwU GKK †bUIqv‡K©i g‡Zv KvR K‡i| G †bUIqvK© †cÖiK I MÖvn‡Ki g‡a¨ †h †Kv‡bv Z_¨ ev DcvË Av`vb cÖ`v‡b mÿg| 
DÏxcK Abyhvqx, B›Uvi‡b‡Ui gva¨‡g iv‡njv †eMg Zvi ¯^vgxi Kv‡Q B-†gBj cvVv‡bvi †ÿ‡Î iv‡njv †eMg †cÖiK Ges Zvi ¯^vgx MÖvnK| ZvB G‡ÿ‡Î, iv‡njv †eMg Zvi B-†gBj G‡Wªm w`‡q Kw¤úDUv‡ii gva¨‡g B›Uvi‡bU ms‡hv‡Mi mvnv‡h¨ Zvi A‡÷ªwjqv cÖevmx ¯^vgxi B-†gBj G‡Wª‡m B-†gBj cvVv‡eb| ZLb iv‡njv †eM‡gi ¯^vgx Zvi Kw¤úDUv‡ii B›Uvi‡bU ms‡hv‡Mi gva¨‡g B-†gBjwU †c‡q hv‡eb|
iv‡njv †eMg Zvi ¯^vgxi Kv‡Q B-†gBj †hfv‡e cvVv‡eb Zv eøKwP‡Îi gva¨‡g wb‡æ †`qv n‡jv: (QK)
iv‡njv †eM‡gi Kw¤úDUvi
B›Uvi‡bU ms‡hvM
iv‡njv †eM‡gi ¯^vgxi Kw¤úDUvi
†Uwj‡dvb
†Uwj‡dvb
jvBb
jvBb
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[Aa¨vq 11 I 13 Gi mgš^‡q]
K. 	¯•xKvi †Kvb h‡š�i wVK wecixZiƒ‡c KvR K‡i?	1
L. 	¯•xKv‡ii Kvh©µg e¨vL¨v Ki|	2 
M. 	Ic‡iv³ ZworcÖevn ms‡KZwU 10 †iv‡ai ga¨ w`‡q AwZµg Ki‡j cÖ_g 6s-G Kx cwigvY kw³ e¨wqZ n‡e?	3
N.	DÏxc‡K cÖ`wk©Z ms‡KZwU Kx ai‡bi? G ai‡bi ms‡K‡Zi myweav Ges Amyweav m¤•‡K© gZvgZ `vI|	4 
30bs cÖ‡kœi DËi
	¯•xKvi gvB‡µv‡dv‡bi wVK wecixZiƒ‡c KvR K‡i|
	¯•xKv‡ii Kvh©µg: AwaKvsk jvDW ¯•xKvi n‡jv PjKzÛjx jvDW¯•xKvi| G‡Z _v‡KÑ
1.	†ejbvK…wZi GKwU ¯’vqx Pz¤^K hv GKwU kw³kvjx †PŠ¤^K‡ÿÎ ˆZwi K‡i|
2.	GKwU †QvU K‡qj ev ZviKzÛjx Szjv‡bv _v‡K| GB ZviKzÛjx †PŠ¤^K‡ÿ‡Îi g‡a¨ gy³fv‡e AMÖ cðvr `yj‡Z cv‡i|
3.	ZviKzÛjxi mv‡_ k¼z AvK…wZi KvMR jvMv‡bv _v‡K| hLb kã †_‡K ˆZwi cwieZx© ZworcÖevn G ZviKzÛjx w`‡q cÖevwnZ nq, ZLb Zvi KzÛjxwU AMÖ-cðvr hvIqv Avmv K‡i| G‡Z KvM‡Ri k¼zwU Kw¤•Z nq| d‡j k‡ãi m„wó nq|
	cÖ_g 6s-Gi g‡a¨ 2q, 4_© Ges 6ô s-G +5A gv‡bi Zwor cÖevwnZ n‡q‡Q|
	A_©vr Kvh©Ki mgqKvj, t = 1s + 1s + 1s = 3106s
	ZworcÖevn, I = 5A
	Ges †iva, R = 10
	myZivs e¨wqZ kw³, E = I2Rt = 52  10  3  106
				  = 750J  (Ans.)
	DÏxc‡K cÖ`wk©Z ms‡KZwU wWwRUvj| Gi wecixZ iKg ms‡KZ n‡jv GbvjM| GbvjM I wWwRUvj ms‡K‡Zi g‡a¨ †KvbwU DËg Zv wZbwU welq w`‡q wePvi Kiv hvq| G¸‡jv n‡jv ms‡K‡Zi ¸YMZ gvb, cÖwµqv Pvjv‡bvi Rb¨ cÖ‡qvRbxq gvjgkjv I `vg ev e¨q|
AwaK `�i‡Z¡ ms‡KZ †cÖi‡Yi Rb¨ wWwRUvj ms‡KZ DËg| KviY `�iZ¡ †ewk n‡j GbvjM ms‡K‡Zi ÿgZv ax‡i ax‡i Kg‡Z _v‡K| G‡K euvwP‡q ivL‡j cybwe©ea©b Ki‡Z nq| wKš‘ G‡Z b‡qR †e‡o hvq d‡j ms‡K‡Zi gvb n«vm cvq ev ms‡KZ weK…Z nq Ges GK mgq nvwi‡qI †h‡Z cv‡i| wKš‘ wWwRUvj ms‡KZ †h‡Z †h‡Z weewa©Z nq| d‡j ms‡KZ GKB iKg _v‡K| AcwUKvj dvBevi Øviv ms‡KZ †cÖi‡Y wWwRUvj ms‡KZ e¨envi Kiv nq| KviY me©‡kl ms‡KZwUiI DËg ¸YMZ gvb eRvq _v‡K| GQvov cÖwZ †m‡K‡Û A‡bK †ewk ms‡KZ †cÖiY Kiv hvq| GbvjM wWfvB‡mi †P‡q wWwRUvj wWfvBm e¨qeûj n‡jI wWwRUvj mvwf©‡mi †ejvq me©m‡gZ e¨q Kg| GbvjM wWfvB‡m µm Kv‡bKkb n‡Z cv‡i wWwRUv‡j Zv nq bv|
 wb‡Pi wPÎwU jÿ¨ Ki Ges cÖkœ¸‡jv DËi `vI:


[Aa¨vq 7 I 13 Gi mgš^‡q]
K.	G·-†i Kx?	1
L.	G‡Ûv‡¯‹vwc †Kvb bxwZ‡Z KvR K‡i- e¨vL¨v Ki|	2
M.	A Zi½wUi ch©vqKvj KZ?	3
N.	ms‡KZ A I B Gi Zzjbvg~jK Av‡jvPbv Ki|	4
31 bs cÖ‡kœi DËi
 G·‡i n‡jv GK ai‡bi Zvwor‡PŠ¤^K wewKiY| 
 G‡Ûv‡¯‹vwc h‡š¿i `yBwU bj _v‡K, G‡`i GKwUi g‡a¨ w`‡q evB‡i †_‡K †ivMxi kix‡ii wbw`©ó A‡½ Av‡jv †cÖiY Kiv nq| Av‡jvK Zš‘i wfZ‡ii †`qv‡j Av‡jvi c~Y© Af¨šÍixY cÖwZdj‡bi gva¨‡g D¾¡j Av‡jv †ivMxi †`n MnŸ‡i cÖ‡ek K‡i| GB Av‡jv †ivMvµvšÍ ev ÿwZMÖ¯Í A½‡K Av‡jvwKZ K‡i| wØZxq Av‡jvK Zš‘ b‡ji wfZi w`‡q Av‡jvi cÖwZdwjZ Ask GKBfv‡e wd‡i Av‡m| cÖwZdwjZ Av‡jv Awf‡bÎ †j‡Ýi gva¨‡g wPwKrm‡Ki †Pv‡L cÖ‡ek K‡i| d‡j wPwKrmK cixÿYxq A‡½i Af¨šÍ‡i Kx NU‡Q ev n‡”Q Zv †`L‡Z cv‡ib|
 20C ZvcgvÎvq A kã Zi‡½i †eM, v = (332 + 0.6  30) ms1 
	= 350ms1
A Zi‡½i Zi½‰`N©¨,  = 2mm = 2  103m
A Zi‡½i ch©vqKvj, T = ?
Avgiv Rvwb,
	v = 
ev, 	v = . [ = ]
ev, 	T = 
ev, 	T = 
 	T = 5.714  106 s   (Ans.)
 DÏxc‡Ki A I B bs ms‡KZ h_vµ‡g GbvjM ms‡KZ I wWwRUvj ms‡KZ| G ms‡KZØ‡qi myweav I Amyweav wb‡æ Av‡jvPbv Kiv n‡jvÑ
GbvjM I wWwRUvj ms‡K‡Zi g‡a¨ †KvbwU DËg Zv wZbwU welq w`‡q wePvi Kiv hvq| G¸‡jv n‡jv ms‡K‡Zi ¸YMZ gvb, cÖwµqv Pvjv‡bvi Rb¨ cÖ‡qvRbxq gvjgkjv I `vg ev e¨q|
AwaK `~i‡Z¡ ms‡KZ †cÖi‡Y Rb¨ wWwRUvj ms‡KZ DËg| KviY `~iZ¡ †ewk n‡j GbvjM ms‡K‡Zi ÿgZv ax‡i ax‡i Kg‡Z _v‡K| G‡K euvwP‡q ivL‡Z cybwe©ea©b Ki‡Z nq| wKš‘ cÖevwnZ nIqvi mgq wWwRUvj ms‡KZ Lwe©Z nq bv A_©vr GKB iKg _v‡K| AcwUK¨vj dvBevi Øviv ms‡KZ †cÖi‡Y wWwRUvj ms‡KZ e¨envi Kiv nq| KviY me©‡kl ms‡KZwUi DËg ¸YMZ gvb eRvq _v‡K| GQvov cÖwZ †m‡K‡Û A‡bK †ewk ms‡KZ †cÖiY Kiv hvq| GbvjM wWfvB‡mi †P‡q wWwRUvj wWfvBm e¨qeûj n‡jI wWwRUvj mvwf©‡mi †ejvq me©m‡gZ e¨q Kg| GbvjM wWfvB‡m µm Kv‡bKkb n‡Z cv‡i, wWwRUv‡j Zv nq bv|

 DËi ms‡KZmn m„Rbkxj cÖkœ.
 †iwWI, †Uwjwfkb I †Uwj‡dvb kã †cÖi‡Yi Rb¨ kã‡K Zwor ms‡K‡Z iƒcvšÍi Kiv nq| Ges MÖvnK h‡š¿ Zwor ms‡KZ‡K k‡ã iƒcvšÍi Kiv nq| GQvov kã‡K cvVv‡bv I MÖnY m¤¢e n‡Zv bv| cÖ‡Z¨K †cÖiK †÷k‡b Dc¯’vcK GKwU h‡š¿i mvg‡b K_v e‡jb, hš¿wU K_v ev kã‡K Zwor ms‡K‡Z iƒcvšÍi K‡i| cÖwZwU MÖvnK h‡š¿ GKwU hš¿ _v‡K hv Zwor ms‡KZ‡K k‡ã iƒcvšÍi K‡i, d‡j Avgiv kã ïb‡Z cvB|
K.	DÏxc‡K DwjøwLZ hš¿Ø‡qi bvg Kx?	1
L.	†Uwjwfk‡b B‡jKUªb Mvb wKfv‡e KvR K‡i?	2
M.	DÏxcK Abyhvqx †Uwj‡dv‡b kã †cÖi‡Yi Rb¨ kã‡K Kxfv‡e Zwor ms‡K‡Z iƒcvšÍi K‡i Zv Avevi k‡ãi iƒcvšÍi Kiv nq? 	3
N.	DÏxc‡K DwjøwLZ hš¿Ø‡qi Kvh©KvwiZv Zzjbv Ki|	4
32 bs cÖ‡kœi DËi
 DÏxc‡K DwjøwLZ hš¿Øq n‡jv gvB‡µv‡dvb I ¯úxKvi|
 wUwfi wcKPvi wUD‡ei wcQ‡bi cÖvšÍ B‡jKUªb Mvb mshy³ _v‡K| wfwWI ms‡KZ MÖn‡Yi ci B‡jKUªbMvb myB‡qi b¨vq miæ B‡jKUªb Mvb †_‡K| wUwfi c`©vi cÖwZcÖf dmd‡i B‡jKUªb Mvb †_‡K hLb B‡jKUªb exg G‡m c‡o ZLb G‡Z Av‡jvK Sj‡Ki m„wó nq| G D¾¡j I Aby¾¡j Av‡jvK we›`yi mgš^qB wUwfi c`©vq D¾¡j I Aby¾¡j Av‡jvK we›`y I Sj‡Ki m„wó nq|
mycvi wUcm& : cÖ‡qvM I D”PZi `ÿZvi cÖ‡kœi DË‡ii R‡b¨ Abyiƒc †h cÖ‡kœi DËiwU Rvbv _vK‡Z n‡e-
 †Uwj‡dv‡bi gva¨‡g kã †cÖi‡Yi †KŠkj eY©bv Ki|
 gvB‡µv‡dvb I ¯úxKv‡ii Kvh©KvixZv Zzjbv Ki|
 B‡jKUªwb· weÁv‡bi we¯§qKi wecø‡ei d‡j c„w_ex GLb gvby‡li nv‡Zi gy‡Vvq| c„w_exi GK cÖv‡šÍi Z_¨ Aci cÖv‡šÍ GK gyn~‡Z©B †cuŠ‡Q hv‡”Q| †iwWI Ges Kw¤úDUv‡ii Avwe®‹vi I e¨envi msev` Av`vb-cÖ`v‡bi †ÿ‡Î GK hyMvšÍKvix cwieZ©b G‡b‡Q|
K.	†Uwjwfkb Kx?	1
L.	iwOb †Uwjwfk‡b Qwe iw½b nq Kxfv‡e?
M.	DÏxc‡K D‡jøwLZ 1g hš¿wU wKfv‡e KvR K‡i eY©bv Ki|	3
N.	wewfbœ †ÿ‡Î DÏxc‡K D‡jøwLZ 2q hš¿wU e¨env‡ii ¸iæZ¡-we‡kølY Ki|	4
33bs cÖ‡kœi DËi
 †Uwjwfkb n‡jv Ggb GKwU hš¿ hvi mvnv‡h¨ Avgiv `~ieZ©x †Kv‡bv ¯’vb †_‡K kã †kvbvi m‡½ e³vi Qwe †`L‡Z cvB|
 iwOb †Uwjwfkb MÖvnK h‡š¿ wZbwU B‡jKUªb Mvb _v‡K| GQvov †Uwjwfk‡bi c`©vI ˆZwi Kiv nq wZb iKg dmdi `vbv w`‡q| GKwU we‡kl iO ïay Zvi we‡kl i‡Oi dmdi `vbv‡K Av‡jvwKZ Ki‡Z cv‡i| d‡j †Uwjwfkb wUD‡ei c`©vq GKB mv‡_ dz‡U I‡V jvj, Avmgvwb, meyR i‡Oi we›`y Ges G‡`i wewfbœ i‡Oi wgkª‡Yi d‡j c`©vq dz‡U D‡V iwOb Qwe|
mycvi wUcm& : cÖ‡qvM I D”PZi `ÿZvi cÖ‡kœi DË‡ii R‡b¨ Abyiƒc †h cÖ‡kœi DËiwU Rvbv _vK‡Z n‡e-
 †iwWI Kxfv‡e KvR K‡i eY©bv Ki|
 wewfbœ †ÿ‡Î Kw¤úDUv‡ii e¨envi eY©bv Ki|
 wkÿK `kg †kÖwYi K¬v‡m †ZRw¯µqZv Ges †gŠwjK KwYKv cov‡Z wM‡q ej‡jb, †ZRw¯µq †gŠj †_‡K ,  Gi  iwk¥ wbM©Z nq| G‡`i g‡a¨  iwk¥ n‡jv B‡j±«‡bi cÖevn| wZwb Av‡iv ej‡jb cigvYy wefvR¨ Ges G‡Z i‡q‡Q B‡jKUªb I wbDwK¬qvm|
K.	†eK‡ij Kv‡K e‡j?	1
L.	ÔMvgv iwk¥ GK cÖKvi Zvwor‡PŠ¤^K Zi½Õ Ñe¨vL¨v Ki|	2
M.	DÏxc‡K D‡jøwLZ ˆewk‡ó¨ †gŠ‡ji Aa©vqy eY©bv Ki|	3
N.	DwjøwLZ ˆewk‡ó¨i †gŠj¸‡jvi ÿwZKi cÖfve m¤ú‡K© gZvgZ `vI|  	4
34bs cÖ‡kœi DËi
 †ZRw¯µqZv cwigv‡ci Rb¨ †h GKK e¨envi Kiv nq Zvi bvg †eK‡ij| 
 Mvgv ivwk¥ Avavb wbi‡cÿ Ges fiwenxb| GB iwk¥ Zwor I †PŠ¤^K‡ÿÎ Øviv wePz¨Z nq bv| Gi `ªæwZ Av‡jvi mgvb A_©vr 
3  108ms–1 `ye©j Avqbvqb ÿgZv m¤úbœ n‡jI GB iwk¥ cÖwZcÖfv m„wó Ki‡Z cv‡i| Giƒ‡c Mvgv iwk¥i †ewkifvM ag© Zvwor‡PŠ¤^K Zi½iƒ‡c mbv³ Kiv hvq|
mycvi wUcm& : cÖ‡qvM I D”PZi `ÿZvi cÖ‡kœi DË‡ii R‡b¨ Abyiƒc †h cÖ‡kœi DËiwU Rvbv _vK‡Z n‡e 
 †ZRw¯µq †gŠ‡ji Aa©vqy e¨vL¨v Ki|
 †ZRw¯µqZvi ÿwZKi cÖfve Av‡jvPbv Ki|

 weÁvbx †eK‡ij me©cÖ_g †ZRw¯µqZv Avwe¯‹vi K‡ib| c‡i gv`vg Kzix Ges cxqv‡i Kzix Gi Dci wek` cixÿv wbixÿv K‡ib| Zuviv jÿ K‡ib †h, BD‡iwbqvg QvovI †iwWqvg, †cv‡jvwbqvg, †_vwiqvg, A¨vKwUwbqvg cÖf„wZ †ZRw¯µq c`v_© †_‡K Avjdv, weUv I Mvgv iwk¥ wbM©Z nq Ges †gŠj †f‡½ Ab¨ jNyZi †gŠ‡j iƒcvšÍwiZ nq| GB gnvb Avwe¯‹v‡ii Rb¨ Zuviv †bv‡ej cyi¯‹vi cvb| wKš‘ `yt‡Li welq Zuviv Df‡qB `yiv‡ivM¨ K¨vÝvi †iv‡M gviv hvb|
K. 	†ZRw¯µqZv cwigv‡ci GKK Kx?	1
L.	GwWmb wµqv e¨vL¨v Ki|  	2
M.	gv`vg Kzix Ges cxqv‡i Kzixi cixÿvq D‡jøwLZ †gŠj¸‡jv Ab¨ jNyZi †gŠ‡j iƒcvšÍwiZ nq †Kb?	3
N.	DÏxc‡K D‡jøwLZ weÁvbxØq gviv hvevi wcQ‡b †ZRw¯µqZv KZLvwb `vqx e‡j Zzwg g‡b K‡iv?-Av‡jvPbv Ki|	4
35 bs cÖ‡kœi DËi
 †ZRw¯µqZv cwigv‡ci GKK n‡jv †eK‡ij|
 weÁvbx GwWmb Zuvi Avwe®‹…Z ev‡j¦i wdjv‡g‡›Ui mv‡c‡ÿ †cøU‡K hLb abvÍK wefe †`b ZLb f¨vKzqvg wUD‡ei ga¨ w`‡q ZworcÖevn P‡j| wKš‘ †cøU‡K FYvÍK wefe w`‡j ZworcÖevn P‡j bv| wZwb welqwUi e¨vL¨v Gfv‡e †`b, †h‡nZz DËß wdjv‡g›U †_‡K wbtm„Z Avavb abvÍK †cø‡Ui w`‡K hvq, myZivs G Avavb FYvÍK| †cøU FYvÍK n‡j H wbtm„Z Avavb‡K weKl©Y K‡i d‡j eZ©bx‡Z †Kv‡bv ZworcÖevn _v‡K bv| GUvB GwWmb wµqv bv‡g cwiwPZ| 
mycvi wUcm& : cÖ‡qvM I D”PZi `ÿZvi cÖ‡kœi DË‡ii R‡b¨ Abyiƒc †h cÖ‡kœi DËiwU Rvbv _vK‡Z n‡e-
 †ZRw¯µq †gŠj av‡c av‡c Ab¨ †gŠ‡j iƒcvšÍwiZ nq †Kb Av‡jvPbv Ki|
 K¨vbmvi †iv‡M AvµvšÍ nIqvi wcQ‡b †ZRw¯µqZvi f‚wgKv Av‡jvPbv Ki|
 gyKzj GKwU Kw¤úDUvi wK‡b Avb‡jv| eKzj Rvb‡Z PvB‡jv †m Kx Kx wRwbm wb‡q G‡m‡Q| gyKzj ejj, Avwg wmwcBD G‡bwQ, wK‡evW©, gvDm, gwbUi, †gv‡Wg, ¯úxKvi, wcÖ›Uvi G‡bwQ| ZvQvov wWwfwW wiWvi I ivBUvi jvMv‡bv Av‡Q| Avi wKQy md&UIqvi wmwW wK‡bwQ| 
K. 	Kw¤úDUvi Kx?	1
L.	†gv‡Wg Kx KvR K‡i?	2
M. 	gyKzj †hme wWfvBm G‡b‡Q Zvi g‡a¨ †Kvb¸‡jv AvDUcyU wWfvBm Ges †Kvb¸‡jv BbcyU wWfvBm?	3
N. 	hš¿wUi †gŠwjK KvVv‡gvi eøK wPÎ AsKb K‡i Zvi cÖwZwU As‡ki bvg wjL|	4
36 bs cÖ‡kœi DËi
 Kw¤úDUvi k‡ãi A_© n‡jv MYK| Z‡e Kw¤úDUvi MYbv QvovI Av‡iv A‡bK wKQy K‡i| Kw¤úDUvi n‡jv GKwU B‡jKUªwb· wWfvBm hv DcvË MÖnY, cÖwµqvKiY, iƒcvšÍi, msiÿY I †cÖiY K‡i| cÖwZwU Kw¤úDUvi †cÖvMªvgK…Z wb‡`©k Øviv wbqwš¿Z nq, hv Kw¤úUvi‡K e‡j †`q Zv‡K Kx Ki‡Z n‡e|
 †gv‡Wg n‡jv GKwU AvDccyU BbcyU wWfvBm| †gv‡Wg evwni †_‡K AvMZ GbvjM ms‡KZ‡K wWwRUvj ms‡K‡Z iƒcvšÍi K‡i wmwcD‡K †WUv wnmv‡e †`q Ges wmwcD GB wWwRUvj †WUv ms‡KZ‡K Gbvj‡M iƒcvšÍi K‡i AvDUcyU‡K †`q|
mycvi wUcm& : cÖ‡qvM I D”PZi `ÿZvi cÖ‡kœi DË‡ii R‡b¨ Abyiƒc †h cÖ‡kœi DËiwU Rvbv _vK‡Z n‡e-
 AvDUcyU I BbcyU wWfvBm m¤ú‡K© Av‡jvPbv Ki|
 Kw¤úDUv‡ii eøK wPÎ AsKb Ki cÖwZwU As‡ki bvg wjL|
 Abykxj‡bi Rb¨ AviI m„Rbkxj cÖkœœ.
 †Kv‡bv †gŠj †_‡K †ZRw¯µq KYv ev iwk¥ wbM©g‡Yi NUbv‡K †ZRw¯µqZv e‡j| †ZRw¯µq †gŠj Avjdv, weUv I Mvgv bv‡g wZb ai‡bi kw³kvjx, iwk¥ wbM©gY K‡i| G‡`i g‡a¨ Avjdv iwk¥ abvÍK Avavbhy³, weUv iwk¥ FbvÍK Avavbhy³ Ges Mvgv iwk¥ Avavb wbi‡cÿ| Kvjµ‡g Gme †gŠj †f‡O Ab¨vb¨ jNyZi †gŠ‡j iæcvšÍwiZ nq| eZ©gvb hy‡M †ZRw¯µqZvi cÖ‡qvRbxqZvi K_v e‡j †kl Kiv hvq bv|
K.	Kw¤úDUvi wfkb wmb‡Wªvg Kx?	1
L.	mgwš^Z eZ©bx eywS‡q wjL|	2
M.	DÏxc‡Ki Av‡jv‡K weUv iwk¥i AviI Kx Kx ˆewkó¨ _vK‡Z cv‡i e‡j Zzwg g‡b K‡iv? Av‡jvPbv Ki|	3
N.	ÔeZ©gvb hy‡M †ZRw¯µqZvi cÖ‡qvRbxqZvi K_v e‡j †kl Kiv hvq bvÕ| - DÏxc‡Ki Av‡jv‡K we‡kølY Ki|	4
 wmbw_qvi eo fvB ivwd ey‡qU †_‡K m`¨ BwÄwbqvwis cvk K‡i‡Qb| ivwd Av‡gwiKvi Kjw¤^qv wek¦we`¨vj‡q wc.GBP.wW Gi Rb¨ Av‡e`b K‡i‡Qb| wek¦we`¨vjq KZ…©cÿ Zvi g~j mvwU©wd‡KU I Ab¨vb¨ WKz‡g‡›Ui Kwc d¨v‡· cvVv‡Z e‡j‡Q| wKš‘ ivwd wPšÍv Ki‡jb †h wZwb Zvi g~j mvwU©wd‡KU I Ab¨vb¨ WKz‡g›U B-†gB‡j cvVv‡Z cvi‡Zb|
K.	UªvbwR÷i Kx?	1
L.	d¨v· Kx? G h‡š¿i mvnv‡h¨ Kx Kiv nq?	2
M.	ivwd Kxfv‡e Zvi g~j mvwU©wd‡KU I Ab¨vb¨ WKz‡g›U wek¦we`¨vjq KZ…©c‡ÿi Kv‡Q cvVv‡ebÑ e¨vL¨v Ki|	3
N.	Ôivwd d¨v‡·i cwie‡Z© B-†gB‡j Zvi WKz‡g›U cvVv‡Z cvi‡Zb|ÕÑ G Dw³ Abyhvqx d¨v· †_‡K B-†gBj Kxfv‡e Avjv`v n‡Z cv‡i e‡j Zzwg g‡b K‡iv? Av‡jvPbv Ki|	4
  n     p      n
 – C
  E–
B





K.	†c‡Uªvwjqvg Kx?	1
L.	†cÖv‡Uv÷vi ej‡Z Kx eyS?	2
M.	wPÎwUi mvnv‡h¨ wKfv‡e `ye©j ms‡KZ‡K weewa©Z Kiv hvq Zv eY©bv Ki|	3
N.	DÏxc‡Ki wPÎwU ˆe`y¨wZK myBP wnmv‡e e¨en„Z nq- we‡kølY Ki|	4



MCQ 2015 to 2020
1. wb‡Pi †KvbwU Pvh©nxb, finxb Kbv?                    [iv †ev 20]
K. Avjdv 		L.weUv 
M. Mvgv			N. cwRUªb 		
2. †iKwUdvqvi wK KvR K‡i ?                              [h †ev 20] 
K. †fv‡ëR weea©K 	L.Zwor cÖevn GKgyLxKib 
M. Zwor cÖevn n«vm 	N. Zwor cÖevn weea©‡b 	
3. UªvÝwR÷v‡i  AskwU Kx?               [h †ev 20] 
K. msMÖvnK 		L.wcV 
M. wbtmiK 		N. weea©K		
4. wb‡Pi †KvbwU †iva wbivg‡qi cÖwµqv ?                 [h †ev 20] 
K. GbwRIMÖvg 		L.GbwRIcøv÷ 
M. BwmwR 		N. BwUwU 			
5. gy³ B‡jKUªb _v‡Kbv †KbwU‡Z?                        [Kz †ev 20]
K.  UvBc †mwgKÛv±‡i 
L. UvBc †mwgKÛv±‡i 
M. UªvÝwR÷‡i 
N.  UªvbwR÷i 
6. †Kvb¸‡jv Mvgv iwk¥i ag© ?                             [wm †ev 20]
K. we`y¨r Pz¤^Kxq Zi½ Ges finxb 
L.`ywU ‡cÖvUb I `ywU wbDUªb Øviv ˆZwi 
M. Zi½ ˆ`N©¨ Lye Kg 
N. G ivwk¥i Aw¯ÍZ¡ †evSv hvq bv 			
7. BD‡iwbqvg 235 G ‡cÖvUb msL¨v KqwU ?             [wm †ev 20]
K. 90			L.91
M.92			N. 93			
8. evZv‡m Avjdv Kbvi MwZ‡eM wKiƒc ?                [w` †ev 20]
K. mvwc©jvKvi 		L.mij‰iwLK 
M. G‡jv‡g‡jv 		N. e„ËvKvi 		
9. gvB‡µv‡dv‡b kw³i wKiƒc cwieZ©b nq ?            [w` †ev 20]
K. Zwor kw³ †_‡K kã kw³ 
L.kã kw³ †_‡K hvwš¿K kw³ 
M. hvwš¿K kw³ †_‡K kã kw³ 
N. kã kw³ †_‡K Zwor kw³ 			
10. †iKwUdvqvi wK KvR K‡i ?                            [g †ev 20]
K. Zwor cÖevn e„w× K‡i 
L.Zwor cÖevn n«vm K‡i 
M. wefe cv_©K¨ e„w× K‡i 
N. Zwor cÖevn GKgyLx K‡i 				

11. †Uwj‡dv‡b K_v †mvbvi mgq kw³ iƒcvšÍ‡ii †ÿ‡Î †KvbwU mwVK?                                                          [g †ev 20]
K. we`y¨r kw³ †_‡K kã kw³‡Z 
L.Zvc kw³ †_‡K kã kw³‡Z 
M. Pz¤^K kw³ †_‡K kã kw³‡Z 
N. kã kw³ †_‡K Pz¤^K kw³‡Z 			
12. wb‡Pi †KvbwU  UªvbwR÷i?                       [iv †ev 19]
K.  			L.
[image: ]                      [image: ]
M. 			N. 
[image: ] 		    [image: ]		
13. †_vwiqv‡gi mv‡_ wb‡Pi †KvbwU wgkv‡j Nwoi KvUv AÜKv‡i R¡j R¡j K‡i ?                                                [h †ev 19] 
K. †divm mvj‡dW 	L.wRsK mvj‡dW 
M. wKDcÖvm mvjdvBW 	N. †mvwWqvg mvjdvBW 	
14. GKwU  UvBc Aa©cwievnx ˆZwi Ki‡Z weï× wmwjK‡bi mv‡_ wb‡Pi †Kvb †gŠjwU †hvM Ki‡Z nq ?                      [Kz †ev 19]
K. dmdivm 		L.Kve©b
M. A¨v›Ugwb 		N. †evib 		
15. wm‡jK‡bi mv‡_ †evib †hvM Ki‡j †Kvb ai‡bi Aa©cwievnx ˆZwi nq ?                                                     [wm †ev 19] 
K. UvBc		L.  UvBc
M.  UvBc		N.  UvBc		
16. ¯úxKvi gvB‡µv‡dv‡bi Zwor ms‡KZ †K †Kvb kw³‡Z iƒcvšÍi K‡i ?                                                          [e †ev 19] 
K.Zwor kw³ 		L. Zwor Pz¤^K kw³ 
M. †PŠ¤^K kw³ 		N. kã kw³ 		
17. †iwWqvg avZz †ZRw¯Œq fv½‡bi d‡j †Kvb †gŠ‡j cwibZ nq ? 
                                                                 [Xv †ev 15] 
K †c‡jvwbqvg 		L. †_vwiqvg 
M. mxmv 			N. A¨vKwUwbqvg 		
18.  UªvÝwRó‡i  AskwU Kx ?                  [mKj †ev 18] 
K.msMÖvnK 		L. wbtmviK 
M. cxV 			N. weea©K 		
19. Avjdv iwk¥i †eM KZ ?                            [mKj †ev 18]
K.		L. 
M. 		N. 		
20. wVKvbvUv wb‡Pi   †KvbwU?                                                        [Xv †ev 17] 
K.d¨v· A¨v‡Wªm 		L. B›Uvi‡bU A¨v‡Wªm 
M. B †gj A¨v‡Wªm 		N. wR †gBj A¨v‡Wªm 	
21. †iKwUdvqvi wK KvR K‡i ?                            [iv †ev 17] 
K.Zwor cÖevn e„w× K‡i 	
L. †fv‡ë‡Ri weea©b NUvq 
M. Zwor cÖev‡ni n«vm e„w× NUvq 
N. Zwor cÖevn‡K GKgyLx K‡i 			
22.  UvBc Aa©cwievnx‡Z wmwjK‡bi mv‡_ †KvbwU †hvM Kiv    nq?                                                            [iv †ev 17] 
K †evib 			L. dmdivm 
M. A¨vw›Ugwb 		N. Av‡m©wbK 		
23.  UvBc Aa©cwievnx ˆZwi‡Z †fRvj wn‡m‡e KZ †hvRx †gŠj e¨eüZ nq ?                                                   [h †ev 17]
K.3			L. 4
M. 5			N. 7			
24. BD‡iwbqv‡gi †ZRw¯ŒqZv Avwe®‹vi K‡ib †Kvb weÁvbx? 
         [Kz †ev 17] 
K. g¨v· cøv¼ 		L. †e‡K‡ij 
M. AvjevU© AvBb÷vBb 	N. bxjm †evi 		
25. wb‡Pi †KvbwU mdUIq¨vi?                             [Kz †ev 17] 
K.cÖ‡mmi		L. gwbUi
M. wcÖ›Uvi			N. DB‡ÛvR 18		
26. wb‡Pi †KvbwU Avjdv Kbv bv‡g cwiwPZ?             [P †ev 17] 
K.wnwjqvg wbDwK¬qvm 	L. wUªwUqvg 
M. wWDwUªqvg 		N. nvB‡Wªv‡Rb Kbv		
27. Kw¤úDUv‡ii AšÍM©vgx wWfvBm †KvbwU?               [e †ev 17] 
K.i¨vg 			L. ¯‹¨vbvi 
M. ig 			N. ¯úxKvi 		
28. Aa©cwievnx c`v_© †KvbwU?                             [w` †ev 17] 
K.wmwRqvg 		L. Rv‡g©wbqvg 
M. KvP 			N. cøvwóK 		
29. wb‡Pi †Kvb iwk¥i `ªæwZ  wgUvi/‡m‡KÛ? [w` †ev 17] 
K.Avjdv 		L. weUv 
M. Mvgv 			N. G·‡i 		
30. wK ?                                              [w` †ev 17] 
K. Wv‡qvW 		L. Uªv‡qvW 
M. †iKwUdvqvi 		N. UªvÝwR÷vi 		
31. A¨vbvjM ms‡KZ e¨envi n‡j-                        [w` †ev 20]
I. b‡qR ev‡o 
II. ms‡KZ weewa©Z nq 
III. ms‡KZ nvwi‡q hvevi m¤¢vebv _v‡K 
wb‡Pi †KvbwU mwVK ?
K.  I 		L. 
M.  I 		N.  I 		
32. Avjdv Kbvi ˆewkó¨-                                  [Xv †ev 19] 
I. GKB Kbv Pz¤^K I Zwor †ÿÎ Øviv cÖfvweZ 
II. Gi fi  †KwR 
III. GB Kbv wRsK mvjdvBW c`©vq cÖwZcÖfv m„wó K‡i 
wb‡Pi †KvbwU mwVK ?
K.  I 		L. I 
M.  I 		N.  I 		

                                     [Xv †ev 20]
 `yBwU †ZRw¯Œq †gŠj hv‡`i Aa©vqy h_vµ‡g 100 eQi I 200 eQi 
Dcwi³ Z‡_¨i Av‡jv‡K wb‡Pi 33 I 34 bs cÖ‡kœi DËi †`I 
33. 400 eQi ci -
K. †gŠj 6.25% Ges  †gŠj 25% Aewkó _vK‡e 
L.  †gŠj 25% Ges  †gŠj 6.25% Aewkó _vK‡e
M.  †gŠj 6.5% Ges  †gŠj 25% Aewkó _vK‡e
N.  †gŠj 6.25% Ges  †gŠj 75% Aewkó _vK‡e	
34.  n‡Z  †Z iƒcvšÍ‡ii †ÿ‡Î wbM©Z KYv- 
I. GKwU wnwjqvg wbDwK¬qvm 
II. Gi Pvh© n‡jv 
III. evqy‡Z AvqwbZ K‡i 
wb‡Pi †KvbwU mwVK ?
K.  I 		L. I 
M.  I 		N.  I 		
35.	iwOb †Uwjwfk‡bi †gŠwjK is KqwU?               [Xv. †ev. 2016] 
	K	3	L	4 
	M	5 	N	7	
36.	G·-iwk¥i Zi½‰`N©¨ KZ wgUvi?                 [Xv. †ev. 2016]
	K	108	L	1010 
	M	1012 	N	1016	
37.	†ZRw¯µq †gŠj †_‡K wbM©Z Avjdv KYvwU Kx? [iv. †ev. 2016]
	K	GKwU wnwjqvg wbDwK¬qvm
	L	GKwU nvB‡Wªv‡Rb KYv 
	M	GKwU Zwor wbi‡cÿ KYv 
	N	GKwU FYvÍK Avavbhy³ KYv	
38.	†Kv‡bv wmwjKb wP‡c jÿ jÿ eZ©bx ms‡hvwRZ n‡j Zv‡K Kx e‡j?                                             [iv. †ev. 2016]
	K	Aa©cwievnx Wv‡qvW	L	Zwor aviK 
	M	mgwš^Z eZ©bx 	N	p  n  p Rvskb	
39.	 †iKwUdvqvi Kx KvR K‡i?                       [w`. †ev. 2016]
	K	Zwor cÖevn‡K e„w× K‡i
	L	†fv‡ë‡Ri weea©b NUvq 
	M	Zwor cÖev‡ni n«vm NUvq 
	N	Zwor cÖevn‡K GKgyLx K‡i	
40.	†Uwjwfkb m¤úÖPv‡i K¨v‡givi KvR Kx?         [w`. †ev. 2016]
	K	kã Zi½‡K Qwe‡Z iƒcvšÍi Kiv
	L	Qwe‡K kã Zi‡½ iƒcvšÍi Kiv 
	M	Zwor ms‡KZ‡K Qwe‡Z iƒcvšÍi Kiv 
	N	Qwe‡K Zwor ms‡K‡Z iƒcvšÍi Kiv	
41.	BD‡iwbqv‡gi †ZRw¯µqZv †K Avwe®‹vi K‡ib?[w`. †ev. 2016]
	K	i›U‡Rb	L	wbDUb 
	M	bxjm †evi 	N	†e‡K‡ij	
42.	weUv KYvi fi KZ?                                      [Kz. †ev. 2016]
	K	9.11  1031kg	L	9.11  1031kg 
	M	1.6  1019kg 	N	1.6  1019kg	
43.	wb‡Pi †KvbwU Mvgv iwk¥i ˆewkó¨?                [P. †ev. 2016]
	K	Gi †eM Av‡jvi †e‡Mi kZKiv 10 fvM
	L	GwU FYvÍK Avavbhy³ KYv 
	M	Gi fi †bB 
	N	Zxeª Avqbvqb ÿgZvm¤úbœ	
44.	p-UvBc Aa©-cwievnx ˆZwi nq Kxfv‡e?          [P. †ev. 2016]
	K	wmwjK‡bi mv‡_ dmdivm‡hv‡M
	L	wmwjK‡bi mv‡_ †evib‡hv‡M 
	M	Rv‡g©wbqv‡gi mv‡_ A¨vw›Ugwb‡hv‡M 
	N	Rv‡g©wbqv‡gi mv‡_ dmdivm‡hv‡M	
45.	GKRb msMxZ wkíx hLb gvB‡µv‡dvb nv‡Z wb‡q Mvb K‡ib ZLb gvB‡µv‡dv‡bi KvR Kx?                    [P. †ev. 2016]
	K	kã‡K weewa©Z Kiv
	L	kã‡K Zwor kw³‡Z iƒcvšÍwiZ Kiv 
	M	k‡ãi cÖvej¨ evwo‡q †`qv 
	N	KÉ¯^i‡K †gvUv †_‡K wPK‡b cwiYZ Kiv	
46.	wb‡Pi †KvbwU jä ivwk?                           [P. †ev. 2016]
	K	Zwor cÖevn	L	Zvc 
	M	ˆ`N©¨ 	N	`xcb ZxeªZv	
47.	wmwjK‡bi mv‡_ †Kvb c`v_© †hvM Ki‡j Zv p-UvB‡c cwiYZ nq?                                                  [wm. †ev. 2016]
	K	dmdivm	L	Kve©b 
	M	†evib 	N	bvB‡Uªv‡Rb	
48.	d‡UvKwcqvi †gwk‡b cÖwZdwjZ Av‡jv †KvbwUi Dci †K›`ªxf‚Z nq?                                      [wm. †ev. 2016]
	K	†Uvbvi	L	†ivjvi 
	M	Wªvg 	N	Qvcv‡bv Ask	
49.	Mvgv iwk¥i `ªæwZ KZ?                             [wm. †ev. 2016]
	K	3  108ms1	L	1.67  1019ms1 
	M	3.2  1019ms1 	N	9.11  1019ms1	
50.	9.11  1031kg †Kvb KYvi fi?                 [h. †ev. 2016]
	K	Avjdv KYv	L	Mvgv KYv 
	M	weUv KYv 	N	†ZRw¯µq iwk¥	
51.	wb‡Pi †KvbwU kã kw³‡K Zwor kw³‡Z cwiYZ K‡i? 
					                          [e. †ev. 2016]
	K	gvB‡µv‡dvb	L	Wv‡qvW 
	M	UªvbwR÷i 	N	¯úxKvi	
52.	n  p  n UªvbwR÷‡i 'p' AskwU Kx?
	K	wbtmiK	L	msMÖvnK 
	M	cxV	N	weea©K	
53.	iwOb †Uwjwfkb K¨v‡givq †Kvb wZbwU †gŠwjK is _v‡K? 
				                    [Xv. †ev.-2015]
	K	jvj, meyR, Kgjv	L	jvj, Avmgvbx, meyR 
	M	jvj, meyR, njy`	N	jvj, meyR, †e¸bx	 
54.	Aa©-cwievnx c`v_© †KvbwU?                       [Xv. †ev.-2015]
	K	wmwRqvg	L	Rv‡g©wbqvg 
	M	KvP	N	cøvw÷K	 
55.	†iwWqvg avZy †ZRw¯µq fvO‡bi d‡j †Kvb †gŠ‡j cwiYZ nq?                                                  [Xv. †ev.-2015]
	K	Zvgv	L	`¯Ív 
	M	mxmv	N	†evib	 
56.	n–p–n Kx?                                         [Xv. †ev.-2015]
	K	Wv‡qvW	L	UªvbwR÷i 
	M	Uªv‡qvW	N	†iKwUdvqvi	 
57.	wb‡Pi †KvbwUi `ªæwZ Av‡jvi `ªæwZi mgvb?     [iv. †ev.-2015]
	K	Avjdv KYv	L	weUv KYv 
	M	Mvgv iwk¥	N	wbDwUª‡bv 	
58.	wb‡Pi †KvbwU Aa©cwievnx c`v_©?                [w`. †ev.-2015]
	K	ivevi	L	A¨vjywgwbqvg 
	M	Rv‡g©wbqvg	N	Zvgv 	
59.	wb‡Pi †KvbwUi gva¨‡g †cÖiKhš¿ iƒcv‡ivwcZ Zi½‡K Zvwor‡PŠ¤^K Zi½ wnmv‡e k~‡b¨ †cÖiY K‡i?    [w`. †ev.-2015]
	K	¯úxKvi	L	A¨vg&wcødvqvi 
	M	G‡›Ubv	N	gvB‡µv‡dvb 	
60.	wb‡Pi †Kvb iwk¥i `ªæwZ 3  108 ms–1?             [Kz. †ev.-2015]
	K	Avjdv	L	weUv 
	M	Mvgv	N	G·-†i	
61.	wb‡Pi †KvbwU Kw¤úDUv‡ii mdUIq¨vi?           [P. †ev.-2015]
	K	DB‡ÛvR-7	L	gvDm 
	M	gwbUi	N	wcÖ›Uvi 	
62.	†Kvb weÁvbx GwWmb wµqv‡K Kv‡R jvwM‡q cÖ_g f¨vKzqvg wUDe Avwe®‹vi K‡ib?                              [P. †ev.-2015]
	K	†eK‡ij	L	wbDUb 
	M	†d¬wgs	N	gv`vg †gix Kzwi 	
63.	†ZRw¯µqZv cwigv‡ci GKK †KvbwU?         [wm. †ev.-2015]
	K	i›U‡Rb	L	wbDUb 
	M	Kzj¤^	N	†eK‡ij 	
64.	`xN©ÿY Kw¤úDUv‡i KvR Ki‡j †Pv‡Li mgm¨v m„wó nq †Kb? 
					                     [h. †ev.-2015]
	K	†Pv‡Li ÎæwUi Kvi‡Y	L	wfkb wmb‡Wªvg Gi Kvi‡Y  
	M	†PvL DVvi Kvi‡Y	N	wfkb mgm¨vi Kvi‡Y 	
65.	Avjdv iwk¥i Avavb KZ?                         [h. †ev.-2015]
	K	9.11  10–31 C	L	3.2  10–19C 
	M	3  108C	N	3.2  1019C	
66.	iwOb †Uwjwfk‡bi c`©v Kq iK‡gi dmdi `vbv w`‡q ˆZwi? 
				                     [h. †ev.-2015] 
	K	1	L	2
	M	3	N	4	
67.	weUv iwk¥i fi KZ?                                [h. †ev.-2015]
	K	9.11  10–31 kg	L	3.2  10–19 kg 
	M	9.11  10–10 kg	N	3.2  1019 kg 	
68.	†KvbwU †ZRw¯µq c`v_©?                              [e. †ev.-2015]
	K	†iwWqvg	L	wUb 
	M	Zvgv	N	A¨vjywgwbqvg 	
69.	†Kvb avZy †ZRw¯µqZvi d‡j av‡c av‡c mxmvq cwiYZ nq?                                                  [e. †ev.-2015]
	K	†iwWqvg	L	†cv‡jwbqvg 
	M	†_vwiqvg	N	wmwRqvg 	
70.	†KvbwU 0.01m cyiæ A¨vjywgwbqv‡gi cvZ †f` Ki‡Z cv‡i?
                                                                    [e. †ev.-2015]
	K	-ray	L	-ray
	M	-ray	N	X-ray 	
71.	wWwRUvj ms‡KZ n‡jv                           [Xv. †ev. 2016]
	i.	AwWI wfwWI †fv‡ëR 	ii.	evBbvix †KvW  
	iii.	wbw`©ó gvb 
	wb‡Pi †KvbwU mwVK? 
	K	i I ii	L	i I iii
	M	ii I iii	N	i, ii I iii	
72.	B›Uvi‡bU Gi gva¨‡g Kiv hvqÑ                 [wm. †ev.-2015]
	i.	I‡qemvBU eªvDwRs 	
	ii.	wfwWI Kbdv‡ibwms 
	iii.	B-†gBj cvVv‡bv ev MÖnY 
	wb‡Pi †KvbwU mwVK?
	K	i I ii	L	i I iii
	M	ii I iii	N	i, ii I iii	

Î‡qv`k Aa¨vq
AvaywbK c`v_©weÁvb I B‡jKUªwb·


¸iæZ¡c~Y© enywbe©vPwb cÖ‡kœvËi



1. †ZRw¯Œq †gŠj †_‡K wbM©Z Avjdv KYv Kx?
	K GKwU nvB‡Wªv‡Rb wbDwK¬qvm	 GKwU wnwjqvg wbDwK¬qvm
	M GKwU Zwor wbi‡cÿ KYv	N GKwU FYvZ¥K KYv
2. †ZRw¯Œq ÿ‡qi d‡j †h weUviwk¥ wbM©Z nq Zv Avm‡j Kx?
	 FYvZ¥K B‡jKUª‡bi †mªvZ	
	L GKwU Zwor wbi‡cÿ KYv
	M GKwU abvZ¥K wbDwK¬qvm	
	N abvZ¥K †cÖvU‡bi †mªvZ
3. 
†Kv‡bv wmwjKb wP‡c jÿ jÿ eZ©bx ms‡hvwRZ n‡j Zv‡K Kx e‡j?
	K mgvšÍivj eZ©bx	L Aa©cwievnx UªvbwR÷i
	 mgwš^Z eZ©bx	N Aa©cwievnx Wv‡qvW
4. †Uwjwfkb m¤cÖPv‡i K¨v‡givi KvR Kx?
	 Qwe‡K Zwor ms‡K‡Z iƒcvšÍi Kiv
	L Qwe‡K kã Zi‡½ iƒcvšÍi Kiv
	M Zwor ms‡KZ‡K Qwe‡Z iƒcvšÍi Kiv
	N kã Zi½‡K Qwe‡Z iƒcvšÍi Kiv

5. †iwWqvg avZz †ZRw¯Œq fvO‡bi d‡j †Kvb †gŠ‡j cwiYZ nq?
	K Zvgv	L `¯Ív
	 wmmv	N †evib
6. n  p  n Kx?
	K Wv‡qvW	 UªvbwR÷i
	M Uªv‡qvW	N †iKwUdvqvi
7. iwOb †Uwjwfkb K¨v‡givq †Kvb wZbwU †gŠwjK is _v‡K?
	K jvj, meyR, Kgjv 	 jvj, Avmgvwb, meyR
	M jvj, meyR, njy`	N jvj, meyR, †e¸wb
8. Avjdv iwk¥i Avavb KZ?
	K 9.11  1031 C	L 3.2  1019 C
	M 3  108 C	 3.2  1019 C
9. weUv iwk¥i fi KZ?
	 9.11  1031 kg	L 3.2   1019 kg
	M 9.11  1010 kg	N 3.2  1019 kg
10. `xN©ÿY Kw¤úDUv‡i KvR Ki‡j †Pv‡Li mgm¨v m„wó nq †Kb?
	K †Pv‡Li ÎæwUi Kvi‡Y	 wfkb wmb‡Wªvg Gi Kvi‡Y
	M †PvL IVvi Kvi‡Y	N wfkb mgm¨vi Kvi‡Y
11. wb‡Pi †KvbwUi `ªæwZ Av‡jvi `ªæwZi mgvb?
	K Avjdv KYv	L weUv KYv
	 Mvgv iwk¥	N wbDwUª‡bv
12. †Kvb weÁvbx GwWmb wµqv‡K Kv‡R jvwM‡q cÖ_g f¨vKzqvg wUDe Avwe®‹vi K‡ib?
	K †eK‡ij	L wbDUb
	 †d¬wgs	N gv`vg †gwi Kzix
13. wb‡Pi †KvbwU Kw¤úDUv‡ii mdUIq¨vi?
	 DB‡ÛvR-7	L gvDm
	M gwbUi	N wcÖ›Uvi
14. wb‡Pi †KvbwUi gva¨‡g †cÖiKhš¿ iƒcv‡ivwcZ Zi½‡K ZvwoZ‡PŠ¤^K Zi½ wn‡m‡e k~‡b¨ †cÖiY K‡i?
	K w¯úKvi	L A¨vgwcødvqvi
	 G‡›Ubv	N gvB‡µv‡dvb
15. wb‡Pi †Kvb iwk¥i `ªæwZ 3  108 ms1?
	K Avjdv	L weUv
	 Mvgv	N G·‡i
16. †ZRw¯ŒqZv cwigv‡ci GKK †KvbwU?
	K ib‡R›U	L wbDUb
	M Kzj¤^	 †eK‡ij
17. †KvbwU †ZRw¯Œq c`v_©?
	 †iwWqvg	L wUb
	M Zvgv	N A¨vjywgwbqvg
18. †Kvb avZz †ZRw¯ŒqZvi d‡j av‡c av‡c wmmvq cwiYZ nq?
	 †iwWqvg	L †cv‡jvwbqvg
	M †_vwiqvg	N wmwRqvg
19. †KvbwU 0.01m cyiæ A¨vjywgwbqv‡gi cvZ †f` Ki‡Z cv‡i?
	K -ray	 -ray
	M -ray	N X-ray
20. B›Uvi‡bU Gi gva¨‡g Kiv hvq
	i. I‡qemvBU eªvDwRs
	ii. wfwWI Kbdv‡ibwms
	iii. B-†gBj cvVv‡bv ev MÖnY
	wb‡Pi †KvbwU mwVK?
	K i I ii	L i I iii
	M ii I iii	 i, ii I iii


13.1 †ZRw¯ŒqZv
   mvaviY enywbe©vPwb cÖ‡kœvËi
21. †nbwi †eK‡ij KZ mv‡j †ZRw¯Œq iwk¥ ch©‡eÿY K‡ib? 	(Ávb)
	 1896	L 1796 
	M 1696	N 1996 
22. †ZRw¯Œq †gŠj Kq ai‡bi iwk¥ wbM©gb K‡i? 	(Ávb)
	K 1	L 2
	 3	N 4
23. †nbwi †eK‡ij †Kvb †`‡ki weÁvbx wQ‡jb? 	(Ávb)
	K Av‡gwiKv	L KvbvWv
	 d«vÝ	N weª‡Ub
24. weÁvbx †eK‡ij †Kvb avZzi †ZRw¯ŒqZv cÖ_g jÿ K‡ib? 	(Abyaveb)
	K †cv‡jvwbqvg	L A¨vKwUwbqvg
	M †_vwiqvg	 BD‡iwbqvg
25. wb‡Pi †KvbwU fvix †gŠj? 	(Abyaveb)
	K †mvwWqvg	L cUvwmqvg
	 †cv‡jvwbqvg	N A¨vjywgwbqvg
26. cÖwZ †m‡K‡Û GKwU †ZRw¯Œq wefvRb‡K Kx e‡j?	 (Ávb)
	 GK †eK‡ij	L GK i›U‡Rb
	M †eK‡ij	N i›U‡Rb
27. †ZRw¯Œq †gŠj iwk¥ wbM©Z K‡i †Kvb ai‡bi †gŠ‡j cwiYZ nq? 	(Abyaveb)
	K fvix	 nvjKv
	M fvix I KwVb	N IRbnxb
28. cixÿvMv‡i BD‡iwbqvg avZzi wbDwK¬qvm‡K Aci GKwU fvix †gŠ‡ji †cÖvUb Øviv AvNvZ Kiv n‡j Kx NU‡e? 	(D”PZi `ÿZv)
	K BD‡iwbqvg †_‡K Av¸b †ei n‡e
	 BD‡iwbqvg †_‡K †ZRw¯Œq iwk¥ †ei n‡e
	M BD‡iwbqvg Gi B‡jKUªb bó n‡e
	N AvNvZ Kiv hv‡e bv
29. cvigvYweK †evgvi we‡ùviY NUv‡j Kx N‡U? 	(cÖ‡qvM)
	K Mvgv iwk¥ wbM©Z nq
	L Avjdv iwk¥ wbM©Z nq
	M weUv iwk¥ wbM©Z nq
	 me¸‡jvB GKmv‡_ wbM©Z n‡Z cv‡i
30. Rvcv‡bi wn‡ivwkgvq †h cvigvYweK †evgvi we‡ùviY NUv‡bv n‡qwQj Zv‡Z †Kvb iwk¥ wbM©Z n‡qwQj? 	(cÖ‡qvM)
	K Avjdv	L weUv
	 Mvgv	N G·‡i
31. BD‡iwbqvg †Kvb cÖK…wZi avZz?	(Abyaveb)
	K mvaviY	 †ZRw¯Œq
	M mnRjf¨	N nvjKv
32. †ZRw¯Œq M‡elYvq Kvi bvg Awe¯§iYxq? 	(Abyaveb)
	 †nbwi †eK‡ij	L wbDUb
	M g¨v· cøv¼	N AvBb÷vBb
   enyc`x mgvwßm~PK enywbe©vPwb cÖ‡kœvËi
33. †ZRw¯Œq iwk¥i Ici cÖfve †bB	(cÖ‡qvM)
	i. Zv‡ci
	ii. Pv‡ci
	iii. †PŠ¤^K‡ÿ‡Îi
	wb‡Pi †KvbwU mwVK?
	K i I ii	L ii I iii
	M i I iii	 i, ii I iii
13.2 Avjdv KYv, weUv KYv I Mvgv iwk¥i ˆewkó¨
   mvaviY enywbe©vPwb cÖ‡kœvËi
34. ¯^Y©cvZ ZworexÿY h‡š¿i mvnv‡h¨ wK‡mi Dcw¯’wZ wbY©q Kiv hvq?	(Ávb)
	 Avjdv KYv	L Mvgv iwk¥
	M weUv KYv	N †f`b‡hvM¨Zv
35. †Kvb iwk¥i †f`bÿgZv me‡P‡q †ewk?	(Ávb)
	K Avjdv iwk¥	 Mvgv iwk¥
	M weUv iwk¥	N G· iwk¥
36. †KvbwU †PŠ¤^K †ÿÎ Øviv wePz¨Z nq bv?	(Ávb)
	K K¨v‡_vW iwk¥	 Mvgv iwk¥
	M weUv iwk¥	N Avjdv iwk¥
37. wnwjqvg wbDwK¬qv‡m KqwU †cÖvUb _v‡K? 	(Ávb)
	K 1	 2
	M 3	N 4
38. weUv KYvi `ªæwZ Av‡jvi `ªæwZi kZKiv KZ fvM?	(Ávb)
	K 10 	L 25
	 50 	N 98
39. Avjdv KYv wb‡Pi †Kvb ai‡bi wbDwK¬qvm?	(Abyaveb)
	 GKwU wnwjqvg wbDwK¬qvm	L GKwU wbqb wbDwK¬qvm
	M GKwU wjw_qvg wbDwK¬qvm	N GKwU AvM©b
40. Avjdv KYvq wb‡Pi †KvbwU _v‡K? 	(Abyaveb)
	 2wU †cÖvUb I 2wU wbDUªb	L 2wU wbDUªb
 	M 1wU †cÖvUb 	N 1wU wbDUªb
41. Avjdv KYvi †f`bÿgZv †Kgb? 	(Abyaveb)
	 Kg
	L †ewk
	M 6 cm evZvm †f` Ki‡Z cv‡i
	N 10 cm evZvm †f` Ki‡Z cv‡i
42. Avjdv KYv wb‡Pi †KvbwU Øviv cÖfvweZ nq? 	(Abyaveb)
	 †PŠ¤^K‡ÿÎ	L Av‡jv
	M kã	N evZvm
43. weUv KYvi †f`bÿgZv †Kgb? 	(Abyaveb)
	K Kg	L †ewk
	 Avjdv KYvi †P‡q †ewk	N Mvgv iwk¥i †P‡q †ewk
44. Mvgv iwk¥i Avav‡bi cÖK…wZ †Kgb? 	(Abyaveb)
	K abvZ¥K	L FYvZ¥K
	 wbi‡cÿ	N mg‡qi mv‡_ cwieZ©bkxj
45. Avjdv KYvi cÖwZcÖfv †`L‡Z PvB‡j †Kvb e¯‘ e¨envi Ki‡Z n‡e? 	(cÖ‡qvM)
	K mvjdvB‡Wi c`©v	L wR¼ avZzi c`©v
	 wR¼ mvjdvB‡Wi c`©v	N †mvwWqvg mvjdvB‡Wi c`©v
46. ai GKwU †ZRw¯Œq e¯‘LÊ †_‡K AbeiZ weUv iwk¥ wbM©Z n‡”Q| GLb GB iwk¥i wbM©gb Kxfv‡e †iva Ki‡e? 	(Abyaveb)
	K e¯‘wU‡K cvwbi g‡a¨ ivLe
	L e¯‘wU‡K †jvnvi †KŠUvq ivLe
	 e¯‘wU‡K 3 mm cyiæ A¨vjywgwbqvg cvZ Øviv ˆZwi ev‡· ivLe
	N e¯‘wU‡K 3 mm cyiæ B¯úv‡Zi cvZ Øviv ˆZwi ev‡· ivLe
47. wZb ai‡bi iwk¥ GK mv‡_ wbM©Z n‡j ïay Mvgv iwk¥i Dcw¯’wZ wbY©q Ki‡Z Kx e¨envi Kiv nq? 	(cÖ‡qvM)
	K d‡UvMÖvwdK wdj¥	L K¬vDW †P¤^vi
	M ZworexÿY hš¿	 MvBMvi gyjvi KvD›Uvi
48. Avjdv KYvi wbDwK¬qv‡m Av‡QÑ  	(D”PZi `ÿZv)
	 2wU †cÖvUb I 2wU wbDUªb	L 2wU wbDUªb
	M 4wU †cÖvUb	N 3wU †cÖvUb I 2wU wbDUªb
   enyc`x mgvwßm~PK enywbe©vPwb cÖ‡kœvËi
49. GKwU kw³kvjx ˆe`y¨wZK †ÿ‡Îi wfZi w`‡q hw` Mvgv iwk¥ cÖ‡qvM Kiv nq, Zvn‡j Mvgv iwk¥	(Abyaveb)
	i. †eu‡K hv‡e	
	ii. GKB c‡_ hv‡e
	iii. †ÿÎ †f` Ki‡Z cvi‡e bv
	wb‡Pi †KvbwU mwVK?
	K i I ii	L i I iii
	 ii I iii	N i, ii I iii
50. Z_¨¸‡jv jÿ Ki	(Abyaveb)
	i. Avjdv KYvi †eM Av‡jvi †e‡Mi kZKiv 10 fvM	
	ii. Mvgv iwk¥ ¯^í Zi½ ˆ`N©¨ wewkó
	iii. weUv KYvi †f`b ÿgZv Avjdv KYvi †P‡q Kg
	wb‡Pi †KvbwU mwVK?
	 i I ii	L i I iii
	M ii I iii	N i, ii I iii
51. weUv KYvi †ÿ‡Î	(Abyaveb)
	i. fi 9.11  1031 kg	
	ii. †f`bÿgZv Avjdv KYvi †P‡q †ewk
	iii. weUv KYv M¨v‡m h‡_ó Avqbvqb m„wó Ki‡Z cv‡i
	wb‡Pi †KvbwU mwVK?
	K i I ii	L i I iii
	M ii I iii	 i, ii I iii
52. cÖwZcÖfv m„wó K‡i	(D”PZi `ÿZv)
	i. Avjdv	
	ii. Mvgv
	iii. weUv
	wb‡Pi †KvbwU mwVK?
	K i I ii	L i I iii
	M ii I iii	 i, ii I iii
53. Mvgv iwk¥i Dcw¯’wZ wbY©q Kiv hvq	(Abyaveb)
	i. d‡UvMÖvwdK wdj¥ w`‡q	
	ii. K¬vDW †P¤^vi w`‡q
	iii. MvBMvi gyjvi KvD›Uvi w`‡q 
	wb‡Pi †KvbwU mwVK?
	K i I ii	L ii I iii
	M i I iii	 i, ii I iii
54. Avjdv KYv	(Abyaveb)
	i. †PŠ¤^K‡ÿÎ Øviv cÖfvweZ nq
	ii. GKwU wnwjqvg wbDwK¬qvm
	iii. Zxeª Avqbvqb m„wó Ki‡Z cv‡i
	wb‡Pi †KvbwU mwVK?
	K i I ii	L i I iii
	M ii I iii	 i, ii I iii
55. Avjdv KYvi	(D”PZi `ÿZv)
	i. fi nvB‡Wªv‡Rb cigvYyi Pvi ¸Y
	ii. †eM Av‡jvi †e‡Mi 10 fvM
	iii. Avavb 32  1019C
	wb‡Pi †KvbwU mwVK?
	K i I ii	L ii I iii
	M i I iii	 i, ii I iii
   Awfbœ Z_¨wfwËK enywbe©vPwb cÖ‡kœvËi
wb‡Pi Aby‡”Q`wU c‡o 56 I 57 bs cÖkœ¸‡jvi DËi `vI :
†ZRw¯Œq wewKi‡Yi d‡j wZb ai‡bi iwk¥ wbM©Z nq| G¸‡jvi Avjv`v Avjv`v e¨envi weÁvbxiv Avwe®‹vi K‡i‡Qb| iwk¥¸‡jvi a‡g©i g‡a¨I cv_©K¨ Av‡Q| 
56. wb‡Pi †KvbwU ZvwoZ‡PŠ¤^K Zi½? 	(Abyaveb)
	K Avjdv KYv	L weUv KYv
	 Mvgv iwk¥	N wnwjqvg KYv
57. †ZRw¯Œq cigvYy †_‡KÑ  	(D”PZi `ÿZv)
	i. wZb ai‡bi iwk¥ wbM©Z nq
	ii. 3.2  1017 C Avavb Gi Avjdv KYv wbM©Z nq
	iii. 9.11  1031 kg f‡ii weUv KYv wbM©Z nq
	wb‡Pi †KvbwU mwVK?
	K i I ii	L ii I iii
	 i I iii	N i, ii I iii
wb‡Pi Z‡_¨i Av‡jv‡K 58 I 59 bs cÖkœ¸‡jvi DËi `vI :


58. C †iLvwU Aí euv‡K KviY  	 (Abyaveb)
	i. GwU Avjdv KYv
	ii. Gi fi †ewk
	iii. Pz¤^K‡ÿ‡Îi cÖfve
	wb‡Pi †KvbwU mwVK?
	K i I ii	L ii I iii
	M i I iii	 i, ii I iii
59. Pz¤^K‡ÿÎ bv _vK‡j A,B,C iwk¥ †Kgb n‡e?	(D”PZi `ÿZv)
	K AcwiewZ©Z _vK‡e	L AviI †ewk euvKv‡e
	M wbtmiY n‡e bv	 B †iLv eivei hv‡e
13.3 †ZRw¯Œq †gŠ‡ji Aa©vqy
   mvaviY enywbe©vPwb cÖ‡kœvËi
60. †Kv‡bv †gŠ‡ji Aa©vqy 3 hour, Gi wZb PZz_©vsk ÿq n‡Z KZ mgq jvM‡e?	(cÖ‡qvM)
	K 3 h	L 3.5 h
	M 4 h	 4.5 h
61. †Kv‡bv †ZRw¯Œq †gŠ‡ji Aa©vqy 100 y| †gŠjwUi Ask ÿqcÖvß n‡Z KZ mgq jvM‡e?	(cÖ‡qvM)
	K 100 y	L 200 y
	 300 y	N 400 y
62. GKwU †gŠ‡ji Aa©vqy 10 w`b| †gŠjwUi 80000wU cigvYy fvO‡Z ïiæ Kivi 2 gvm ci KZwU cigvYy Aewkó _vK‡e?	(cÖ‡qvM)
	K 1000	 1250
	M 1500	N 1750
63. †h mg‡q †Kv‡bv †ZRw¯Œq †gŠ‡ji A‡a©K cwigvY †f‡O hvq Zv‡K Kx e‡j? 	(Ávb)
	 Aa©vqy	L Avqy®‹vj
	M †ZRw¯ŒqZv	N †ZRw¯Œq-fvOb
64. awi GKwU †ZRw¯Œq †gŠ‡j 5 nvRvi cigvYy Av‡Q| KZwU cigvYy ÿ‡qi mgq‡K Aa©vqy ej‡e? 	(cÖ‡qvM)
	K 2000	L 3000
	 2500	N 5000
65. awi, GKwU †ZRw¯Œq †gŠ‡j 6000wU cigvYy wQj| Gi cÖ_g 1000wU cigvYy ÿq nq 100 eQ‡i| evwK 2000wU cigvYy ÿq nq 200 eQ‡i Ges me©‡kl 3000wU cigvYy ÿq nq 1000 eQ‡i| Zvn‡j 6000wU cigvYyi Aa©vqy KZ?	(cÖ‡qvM)
	K 100 eQi	 300 eQi
	M 200 eQi	N 1000 eQi
   Awfbœ Z_¨wfwËK enywbe©vPwb cÖ‡kœvËi
wb‡Pi Z‡_¨i Av‡jv‡K 66 I 67 bs cÖ‡kœi DËi `vI :
awi GKwU †ZRw¯Œq †gŠ‡j 10wU cigvYy Av‡Q| Gi 5wU cigvYy ÿq nq 30 w`‡b| evwK 5wU cigvYyi 2.5wU ÿq nq 60 w`‡b|
66. wØZxq 4wU cigvYyi Aa©vqy KZ? 	(cÖ‡qvM)
	K 30 w`b	 60 w`b
	M 15 w`b	N 90 w`b
67. Dc‡ii DcvË Abymv‡i, H †gŠ‡ji Aa©vqy KZ w`b? 	(cÖ‡qvM)
	K 15 	 30 
	M 60 	N 90 
13.4 †ZRw¯ŒqZvi e¨envi
   mvaviY enywbe©vPwb cÖ‡kœvËi
68. †Kvb `yiv‡ivM¨ †ivM wbivg‡q †ZRw¯ŒqZv eûj e¨eüZ nq? (Ávb)
	 K¨vÝvi	L GBWm
	M h²v	N RwÛm
69. Nwoi KuvUvq †Kvb †ZRw¯Œq †gŠj e¨envi Kiv nq?	(Ávb)
	 †_vwiqvg	L A¨vKwUwbqvg
	M e¨vmë	N wR¼ mvjdvBW
70. eû eQ‡ii cyiv‡bv wRwb‡mi eqm wbY©‡q Kx e¨envi Kiv nq? 	(Abyaveb)
	 †ZRw¯Œq Kve©b	L †ZRw¯Œq dmdivm
	M †ZRw¯Œq Avqib	N †ZRw¯Œq †_vwiqvg
71. K…wl‡ÿ‡Î †ZRw¯ŒqZvi e¨envi wb‡Pi †KvbwU?	(Abyaveb)
	 exR M‡elYvq	L mvi Drcv`‡b
	M Rwgi pH cixÿvq	N Rwgi cixÿv
72. wb‡Pi †KvbwU‡Z †ZRw¯ŒqZvi e¨envi Av‡Q? 	(Abyaveb)
	K KvMR MYbvq	 †auvqvi Dcw¯’wZ wbY©‡q
	M †ivM cÖwZ‡iv‡a	N †ivM cÖwZKv‡i
73. wgk‡ii wcivwgW †_‡K GKwU gwg Avwe®‹…Z n‡jv| weÁvbxiv Gi cÖK…Z eqm wbY©‡q Kx Ki‡eb? 	(D”PZi `ÿZv)
	K †Kvb mf¨Zvi gwg Zv †ei Ki‡eb
	L gwgi †Kv_vI mvj †jLv Av‡Q wKbv LyuR‡eb
	M gwgi AvK…wZ †`‡L eqm Av›`vR Ki‡eb
	 gwgi †ZRw¯Œq Kve©bÑ14 Gi ÿq cixÿv Ki‡eb
74. GK nvRvi Ub j‡R‡Ýi K‡›UBbv‡i KZ¸‡jv j‡RÝ Av‡Q Zv Kxfv‡e †ei Ki‡e?	(D”PZi `ÿZv)
	K GKwU GKwU K‡i ¸‡Y
	 †ZRw¯ŒqZv e¨envi K‡i
	M Kw¤úDUvi e¨envi K‡i
	N 1 U‡b KZ¸‡jv Av‡Q †ei K‡i
75. jÿ jÿ eQ‡ii cyi‡bv wRwb‡mi eqm wbY©‡q Kx e¨envi Kiv nq? 	(Ávb)
	 †ZRw¯ŒqZv	L Aa©vqy
	M †iwWqvg	N Avjdv KYv
   enyc`x mgvwßm~PK enywbe©vPwb cÖ‡kœvËi
76. †ZRw¯ŒqZv e¨eüZ nqÑ 	 (D”PZi `ÿZv)
	i. hš¿cvwZ RxevYygy³ Ki‡Z
	ii. KvM‡Ri cyiæZ¡ wbqš¿‡Y 
	iii. †auvqvi Dcw¯’wZ wbY©‡q
	wb‡Pi †KvbwU mwVK?
	K i I ii	L i I iii
	M ii I iii	 i, ii I iii
77. Nwoi KuvUvq cÖ‡jc w`‡Z jv‡MÑ	(Abyaveb)
	i. wR¼
	ii. wR¼ mvjdvBW
	iii. †ZRw¯Œq †_vwiqvg
	wb‡Pi †KvbwU mwVK?
	K i I ii	 ii I iii
	M i I iii	N i, ii I iii
78. †ZRw¯Œq AvB‡mv‡Uvc †ZRw¯Œq †Uªmvi wn‡m‡e KvR K‡iÑ 	(D”PZi `ÿZv)
	i.  wKWwbi eø‡KW wbY©‡q	
	ii. _vBi‡q‡Wi mgm¨v wbY©‡q
	iii. exR ˆZwii M‡elYvq	
	wb‡Pi †KvbwU mwVK?
	K i I ii	L ii I iii
	M i I iii	 i, ii I iii
13.5 †ZRw¯ŒqZvi wec`
   mvaviY enywbe©vPwb cÖ‡kœvËi
79. D”PgvÎvi †ZRw¯Œq wewKiY gvbe‡`‡ni †Kvb `yiv‡ivM¨ e¨vwa m„wó Ki‡Z cv‡i? 	(Ávb)
	 K¨vÝvi	L h²v
	M nuvcvwb	N RwÛm
80. †ZRw¯ŒqZvi fqven iƒc †KvbwU? 	(Abyaveb)
	 eskci¤úivq cwijwÿZ nq	L weKjv½Zv
	M K¨vÝvi	N gvbwmK weKviMÖ¯ÍZv
   enyc`x mgvwßm~PK enywbe©vPwb cÖ‡kœvËi
81. †ZRw¯ŒqZvi ÿwZKi cÖfveÑ  	(D”PZi `ÿZv)
	i. eskci¤úivq cwijwÿZ nq
	ii. weKjv½Zv m„wó nq
	iii. †ivM cÖwZ‡iva ÿgZv n«vm cvq 
	wb‡Pi †KvbwU mwVK?
	K i I ii	L ii I iii
	M i I iii	 i, ii I iii

13.6 B‡jKUªwb‡·i µgweKvk
   mvaviY enywbe©vPwb cÖ‡kœvËi
82. Kve©b wdjv‡g‡›U e¨eüZ †cøU‡K FYvZ¥K wefe w`‡j ZworcÖevn eÜ n‡q hvIqv‡K Kx e‡j?	(Ávb)
	 GwWmb wµqv	L d¨viv‡W wµqv
	M †d¬wgs wµqv	N Kzj¤^ wµqv
83. †KvbwU Avwe®‹v‡ii ga¨ w`‡q B‡jKUªwb‡·i cÖK…Z hvÎv ïiæ nq?	(Ávb)
	K nj wµqv	 GwWmb wµqv
	M gnvKl© m~Î	N _gmb wµqv
84. B‡jKUªwb‡·i hvÎv cÖK…Zc‡ÿ ïiæ nq KZ mv‡j?	(Ávb)
	K 1880	L 1881
	 1883	N 1885
85. †Kvb weÁvbxi nvZ a‡i B‡jKUªwb‡·i hvÎv ïiæ?	(Ávb)
	 GwWmb	L gvK©wb
	M g¨v·I‡qj	N g¨v· cøv¼
86. f¨vKzqvg wUDe Avwe®‹vi K‡ib †K? 	(Ávb)
	 †d¬wgs	L GwWmb
	M Av‡jKRvÛvi	N wbDUb
87. cÖ_g w`KKvi f¨vKzqvg wUD‡e KqwU B‡jK‡UªvW wQj?	(Ávb)
	K 1	 2
	M 3	N 4
88. Uªv‡qvW bvgK f¨vKzqvg wUD‡ei Avwe®‹viK †K? 	(Ávb)
	K `¨ d‡i÷ Mvg	 `¨ d‡i÷
	M gvK©wb	N GwWmb
89. Uªv‡qvWwUi Z…Zxq B‡jK‡Uªv‡Wi bvg Kx? 	(Ávb)
	K A¨v‡bvW	L K¨v‡_vW
	 wMÖW	N †UUªv
90. UªvbwR÷i Kx wn‡m‡e KvR K‡i? 	(Ávb)
	 weea©K	L wbqš¿K
	M we`y¨r cwievnx	N Av‡jv m„wóKvix
91. GwWmb hLb ZworevwZ wb‡q KvR KiwQ‡jb ZLb †Kvb NUbvwU NUwQj? 	(Abyaveb)
	 Kve©b wdjv‡g‡›Ui abvZ¥KcÖvšÍ evi evi cy‡o hvw”Qj
	L Kve©b wdjv‡g‡›Ui FYvZ¥KcÖvšÍ evi evi cy‡o hvw”Qj
	M wZwb wdjv‡g›U †Rvov jvMv‡Z cviwQ‡jb bv
	N Av‡jv R¡jwQj bv
92. B‡jKUªwb‡·i †ÿ‡Î †d¬wgs‡qi Ae`vb †KvbwU? 	(Abyaveb)
	 f¨vKzqvg wUDe Avwe®‹vi	L wdjv‡g›U Avwe®‹vi
	M ZworevwZ Avwe®‹vi	N †iwWI Avwe®‹vi
93. gvK©wbi †iwWI‡Z wW‡UKU‡ii Afve c~iY K‡i †Kvb hš¿? 	(Abyaveb)
	K wdjv‡g›U	L ZworevwZ
	M †iKwUdvqvi	 f¨vKzqvg wUDe
94. †d¬wgs f¨vKzqvg wUDe Avwe®‹vi K‡ib †Kvb bxwZi Ici wfwË K‡i? 	(D”PZi `ÿZv)
	 GwWmb wµqv	L wbDU‡bi m~Î
	M g¨v·I‡q‡ji bxwZ	N †ev‡ii cigvYyev`
   enyc`x mgvwßm~PK enywbe©vPwb cÖ‡kœvËi
95. f¨vKzqvg wUDeÑ	(D”PZi `ÿZv)
	i.  †iKwUdvqvi wn‡m‡e AvPiY K‡i
	ii. Gwm ZworcÖevn‡K wWwm‡Z iƒcvšÍwiZ K‡i
	iii. †iwWI wW‡UKUi wn‡m‡e KvR K‡i
	wb‡Pi †KvbwU mwVK?
	K i I ii	L i I iii 
	L ii I iii	 i, ii I iii
96. B‡jKUªwb‡·i cÖK…Z hvÎv ïiæ nqÑ  	(Abyaveb)
	i. 1883 mv‡j
	ii. ˆe`y¨wZK evwZ Avwe®‹v‡ii ga¨ w`‡q
	iii. GwWmb wµqv Avwe®‹v‡ii ga¨ w`‡q
	wb‡Pi †KvbwU mwVK?
	K i I ii	 i I iii 
	L ii I iii	M i, ii I iii
97. Wv‡qvW I Uªv‡qvW e¨env‡i AmyweavÑ  	(cÖ‡qvM)
	i. kw³i e¨q †ewk
	ii. wbf©i‡hvM¨Zv Kg
	iii. kxZjxKiY Kómva¨ 
	wb‡Pi †KvbwU mwVK?
	K i I ii	L ii I iii
	M i I iii	 i, ii I iii
13.7 GbvjM I wWwRUvj B‡jKUªwb·
   mvaviY enywbe©vPwb cÖ‡kœvËi
98. wWwRUvj ms‡K‡Z wb‡Pi †Kvb `yBwU msL¨v e¨envi Kiv nq?	(Ávb)
	K 1, 2	L 2, 3
	 0, 1 	N 0, 2
99. GbvjM DcvË Kxfv‡e †cÖwiZ nq? 	(Ávb)
	K †f‡O †f‡O	 wbiew”Qbœfv‡e
	M wbw`©ó †eªK w`‡q	N wewQbœfv‡e
100. ÔwWwRUÕ kãwUi A_© Kx? 	(Ávb)
	K kã	L Zvc
	 msL¨v	N Zi½
101. wWwRUvj ms‡K‡Zi †ÿ‡Î KZwU evBbvwi †KvW e¨envi Kiv nq? 	(Ávb)
	K 1	 2
	M 3	N 4
102. wWwRUvj ms‡K‡Zi †ÿ‡Î ÔAbÕ Ae¯’v‡K †evSvq †Kvb msL¨v w`‡q? 	(Ávb)
	 1	L 2
	M 3	N 0
103. wWwRUvj ms‡K‡Zi †ÿ‡Î ÔAdÕ Ae¯’v‡K †evSvq †Kvb msL¨v w`‡q? 	(Ávb)
	 0	L 1
	M 2	N 3
104. wWwRUvj WvUv‡K GbvjM WvUvq iƒcvšÍwiZ Kiv hvq †Kvb h‡š¿i mvnv‡h¨? 	(Ávb)
	K †iwWI	 g‡Wg
	M Kw¤úDUvi	N †cbWªvBf
105. GbvjM I wWwRUvj WvUvi g‡a¨ †KvbwU DËgÑ Zv KqwU wel‡qi mvnv‡h¨ wePvi Kiv hvq? 	(Ávb)
	K 1	L 2
	 3	N 4
106. evBbvwi †KvW e¨e¯’vq Ô1Õ Øviv Kx †evSvq? 	(Abyaveb)
	 ÔAbÕ Ae¯’vi gvb	L ÔAdÕ Ae¯’vi gvb
	M ÔwbDUªvjÕ Ae¯’vi gvb	N Ôwew”QbœÕ Ae¯’vi gvb
   enyc`x mgvwßm~PK enywbe©vPwb cÖ‡kœvËi
107. GbvjM ms‡KZ n‡jv	(Abyaveb)
	i. mvBb Zi½
	ii. AwWI I wfwWI †fv‡ëR
	iii. wbiew”Qbœ NUbv
	wb‡Pi †KvbwU mwVK?
	K i I ii	L ii I iii
	M i I iii	 i, ii I iii
108. GbvjM †WUv †cÖiY K‡i	(Abyaveb)
	i. †iwWI
	ii. †Uwj‡dvb
	iii. Kw¤úDUvi 
	wb‡Pi †KvbwU mwVK?
	 i I ii	L ii I iii
	M i I iii	N i, ii I iii
109. Kw¤úDUvi †Kv‡bv †WUv‡K Ñ 	(Abyaveb)
	i. msiÿY K‡i	
	ii. cÖwµqvKiY K‡i
	iii. †cÖiY K‡i
	wb‡Pi †KvbwU mwVK?
	K i I ii	L ii I iii
	M i I iii	 i, ii I iii
110. GbvjM I wWwRUvj ms‡K‡Zi g‡a¨ †KvbwU DËg Zv wePvi Kiv nqÑ 	(D”PZi `ÿZv)
	i. ¸YMZgvb w`‡q
	ii. cÖ‡qvRbxq gvjgkjv w`‡q
	iii. Pvjv‡bvi e¨q w`‡q
	wb‡Pi †KvbwU mwVK?
	K i I ii	L ii I iii
	M i I iii	 i, ii I iii
111. wWwRUvj ms‡K‡Zi myweavÑ  	
	i. cÖwZ †m‡K‡Û A‡bK †ewk ms‡KZ †cÖiY Kiv hvq
	ii. b‡qR †ewk
	iii. `~iZ¡ AwZµ‡gi mv‡_ mv‡_ GB ms‡KZ weewa©Z nq
	wb‡Pi †KvbwU mwVK?
	K i I ii	L ii I iii
	 i I iii	N i, ii I iii
112. AwaK `~i‡Z¡ GbvjM ms‡KZ †cÖi‡Yi mgm¨v 	(Abyaveb)
	i.  ms‡K‡Zi ÿgZv Kg‡Z _v‡K
	ii.  cybweea©‡bi cÖ‡qvRb nq 
	iii. b‡qR †e‡o hvq
	wb‡Pi †KvbwU mwVK?
	K i I ii	L ii I iii
	M i I iii	 i, ii I iii
113. wWwRUvj ms‡K‡Zi ˆewkó¨	(Abyaveb)
	i.  wQbœvwqZ gv‡b cwiewZ©Z n‡Z cv‡i
	ii. c„_Kfv‡e †Pbv hvq
	iii. evBbvwi †KvW e¨envi Kiv nq
	wb‡Pi †KvbwU mwVK?
	K i I ii	L ii I iii
	M i I iii	 i, ii I iii
114. †gv‡W‡gi KvR	(Abyaveb)
	i. GbvjM WvUv‡K wWwRUv‡j iƒcvšÍi Kiv
	ii. wWwRUvj WvUv‡K Gbvj‡M iƒcvšÍi Kiv
	iii. Z_¨ msiÿY Kiv
	wb‡Pi †KvbwU mwVK?
	 i I ii	L ii I iii
	M i I iii	N i, ii I iii
   Awfbœ Z_¨wfwËK enywbe©vPwb cÖ‡kœvËi
wb‡Pi DÏxcKwU co Ges 115 I 116 bs cÖ‡kœi DËi `vI :
[image: ]
115. GbvjM ms‡KZ †`L‡Z wK‡mi g‡Zv? 	(Abyaveb)
	K †KvmvBb I‡qf	 mvBb I‡qf
	M U¨vb‡R›U I‡qf	N eµvKvi
116. wbiew”Qbœ cwieZ©bkxj †fv‡ëR ev Kv‡i›U‡K Kx e‡j? 	(Ávb)
	K wWwRUvj ms‡KZ	 GbvjM ms‡KZ
	M †fv‡ëR	N Kv‡i›U
13.8 Aa©cwievnx I mgwš^Z eZ©bx
   mvaviY enywbe©vPwb cÖ‡kœvËi
117. Ac`ª‡e¨i wgkª‡Y †KvbwU †iva n«vm cvq?	(Abyaveb)
	 Rv‡g©wbqvg	L Zvgv
	M A¨vjywgqvg	N bvB‡µvg
118. ZvcgvÎv evov‡j †KvbwUi cwievwnZv †e‡o hvq?	(Abyaveb)
	K †jvnv	L iæcv
	 wmwjKb	N Zvgv
119. Bb‡Uj wPc Kx?	(Ávb)
	K GKwU Wv‡qvW	 GKwU mgwš^Z eZ©bx
	M GKwU †iKwUdvqvi	N GKwU UªvbwR÷i
120. wmwjKb †Kvb ai‡bi c`v_©? 	(Ávb)
	 Aa©cwievnx	L cwievnx
	M mycwievnx	N AšÍiK
121. weï× Aa©cwievnx kxZj Ae¯’vq Kx wn‡m‡e KvR K‡i?	 (Ávb)
	K Aa©cwievnx	L mycwievnx
	M cwievnx	 AšÍiK
122. wmwjK‡bi mv‡_ †evib †hvM K‡i ˆZwiK…Z Aa©cwievnx †Kvb ai‡bi? 	(cÖ‡qvM)
	K n-UvBc	 p-UvBc
	M np UvBc	N pnp UvBc
123. GKwU UªvbwR÷‡i KqwU ¯Íi _v‡K? 	(Ávb)
	K 1	L 2
	 3	N 4
124. AvBwm Avwe®‹…Z nq KZ mv‡j? 	(Ávb)
	K 1970	 1960
	M 1980	N 1990
125. wb‡Pi †KvbwU Aa©cwievnx? 	(Abyaveb)
	 wmwjKb	L Kve©b
	M †evib	N wmmv
126. cÖ_g w`KKvi AvBwm wPc‡m Kx cwigvY eZ©bx A½xf‚Z wQj? 	(Abyaveb)
	 K‡qK kZ eZ©bx	L K‡qK nvRvi eZ©bx
	M K‡qK jÿ eZ©bx	N K‡qK †KvwU eZ©bx
127. Aa©cwievnxi cwievwnZv evov‡bv hvq Kxfv‡e? 	(D”PZi `ÿZv)
	K Kÿ ZvcgvÎvq †i‡L	 ZvcgvÎv e„w× K‡i
	M ZvcgvÎv Kwg‡q	N A¨vjywgwbqvg †hvM K‡i
128. wmwjK‡bi mv‡_ †Kvb c`v_© †hvM K‡i p-UvBc Aa©cwievnx ˆZwi Kiv nq? 	(D”PZi `ÿZv)
	 †evib	L dmdivm
	M Zvgv	N Av‡qvwWb
129. wb‡Pi †KvbwU A¨vgwcødvqvi wn‡m‡e KvR K‡i?	(Abyaveb)
	K Wv‡qvW	 UªvbwR÷i
	M AvBwm	N †dU
130. Zwor cÖevn I †fv‡ëR cÖevn e„w× Kivi Rb¨ Kx e¨envi Kiv nq?	(Ávb)
	K Uªv‡qvW	L †iKwUdvqvi
	M AvBwm	 UªvbwR÷i
   enyc`x mgvwßm~PK enywbe©vPwb cÖ‡kœvËi
131. hw` wbqwš¿Zfv‡e wmwjK‡bi mv‡_ †evib †gkv‡bv nq Z‡e	(Abyaveb)
	i. wmwjKb-p UvBc Aa©cwievnx n‡e
	ii. wmwjKb-n UvBc Aa©cwievnx n‡e
	iii. wmwjKb †nv‡ji m„wó n‡e
	wb‡Pi †KvbwU mwVK?
	K i I ii	L ii I iii
	 i I iii	N i, ii I iii
132. UªvbwR÷v‡i Aa©cwievnx _v‡K	(Abyaveb)
	i. msMÖvnK wn‡m‡e
	ii. cxV wn‡m‡e 
	iii. wbtmviK wn‡m‡e
	wb‡Pi †KvbwU mwVK?
	K i I ii	L ii I iii
	M i I iii	 i, ii I iii
133. Aa©cwievnx c`v‡_©i Ab¨vb¨ cigvYy †gkv‡bvi KviY	(Abyaveb)
	i. B‡jKUªb m„wó Kiv
	ii. †nvj m„wó Kiv
	iii. cwievwnZv e„w× Kiv
	wb‡Pi †KvbwU mwVK?
	K i I ii	L ii I iii
	M i I iii	 i, ii I iii
134. npn UªvbwR÷‡i _v‡KÑ 	(Abyaveb)
	i. msMÖvnK ¯Íi
	ii. f‚wg ¯Íi
	iii. wbtmviK
	wb‡Pi †KvbwU mwVK?
	K i I ii	L ii I iii
	M i I iii	 i, ii I iii
135. weï× Aa©cwievnxi ˆewkó¨Ñ	(Abyaveb)
	i. kxZj Ae¯’vq AšÍi‡Ki g‡Zv KvR K‡i
	ii. Kÿ ZvcgvÎvq Lye mvgvb¨ cwievnx
	iii. Ab¨ c`v‡_©i mv‡_ wgwk‡q cwievwnZv evov‡bv hvq
	wb‡Pi †KvbwU mwVK?
	K i I ii	L ii I iii
	M i I iii	 i, ii I iii
   Awfbœ Z_¨wfwËK enywbe©vPwb cÖ‡kœvËi
wb‡Pi wPÎwU †`L Ges 136 I 137 bs cÖ‡kœi DËi `vI :


136. wPÎwU wK‡mi? 	(Abyaveb)
	K p-n-p UªvbwR÷i	 n-p-n UªvbwR÷i
	M A¨vgwcødvqvi	N p-n Rskb Wv‡qvW
137. e¯‘wU eZ©bx‡Z e¨envi Kiv nq	(cÖ‡qvM)
	i. myBP wn‡m‡e
	ii. A¨vgwcødvqvi wn‡m‡e
	iii. †iKwUdvqvi wn‡m‡e
	wb‡Pi †KvbwU mwVK?
	 i I ii	L ii I iii
	M i I iii	N i, ii I iii
13.9 gvB‡µv‡dvb I w¯úKvi
   mvaviY enywbe©vPwb cÖ‡kœvËi
138. gvB‡µv‡dvb kã‡K Kx ms‡K‡Z iƒcvšÍwiZ K‡i?	(Ávb)
	 Zwor ms‡K‡Z	L wWwRUvj ms‡K‡Z
	M Aa©cwievnx ms‡K‡Z	N Pz¤^K ms‡K‡Z
139. Wvqvd«vg _v‡K wb‡Pi †KvbwU‡Z?	 (Ávb)
	K w¯úKv‡i	 gvB‡µv‡dv‡b
	M wP‡c	N p-Aa©cwievnx‡Z
140. Wvqvd«vg kã kw³‡K †Kvb ms‡K‡Z iƒcvšÍwiZ K‡i? 	(Ávb)
	 AwWI ms‡K‡Z	L wfwWI ms‡K‡Z
	M wWwRUvj ms‡K‡Z	N GbvjM ms‡K‡Z
141. w¯úKvi Zwor ms‡KZ‡K †Kvb ms‡K‡Z iƒcvšÍwiZ K‡i?	(Ávb)
	 kã ms‡K‡Z	L wfwWI ms‡K‡Z
	M wWwRUvj ms‡K‡Z	N Pz¤^K ms‡K‡Z
142. KvM‡Ri k¼z _v‡K wb‡Pi †KvbwU‡Z?	(Ávb)
	 w¯úKv‡i	L gvB‡µv‡dv‡b
	M Wvqvd«v‡g	N UªvbwR÷‡i
143. wfwmAvi h‡š¿ wb‡Pi †KvbwU _v‡K? 	(Abyaveb)
	K †jÝ	 w¯úKvi
	M e¨vUvwi	N gwbUi
144. †Uc‡iKW©vi h‡š¿ wb‡Pi †KvbwU _v‡K?	(Abyaveb)
	 gvB‡µv‡dvb	L gwbUi
	M wcKPvi wUDe	N †jÝ
145. gvB‡µv‡dvb kã kw³‡K wb‡Pi †Kvb kw³‡Z iƒcvšÍwiZ K‡i? 	(Abyaveb)
	K Av‡jvK kw³	L K¤úb kw³
	 Zwor kw³	N †PŠ¤^K kw³
146. w¯úKvi Zworkw³‡K wb‡Pi †KvbwU‡Z iƒcvšÍwiZ K‡i? 	(Abyaveb)
	K Av‡jvK kw³‡Z	L K¤úb kw³‡Z
	 kã kw³‡Z	N †PŠ¤^K kw³‡Z
147. Zwor ms‡KZ‡K k‡ã iƒcvšÍwiZ K‡i wb‡Pi †Kvb hš¿wU?(D”PZi `ÿZv)
	 w¯úKvi	L gvB‡µv‡dvb
	M Kw¤úDUvi	N PjKzÊjx
   enyc`x mgvwßm~PK enywbe©vPwb cÖ‡kœvËi
148. gvB‡µv‡dv‡bi g‡a¨ _v‡K	(Abyaveb)
	i. PjKzÊjx
	ii. Wvqvd«vg
	iii. †PŠ¤^K‡ÿÎ
	wb‡Pi †KvbwU wVK?
	K i I ii	L ii I iii
	M i I iii	 i, ii I iii
149. PjKzÊjx jvDW w¯úKv‡i _v‡KÑ 	(Abyaveb)
	i. GKwU ¯’vqx Pz¤^K
	ii. GKwU †QvU K‡qj
	iii. GKwU k¼z AvK…wZi KvMR 
	wb‡Pi †KvbwU mwVK?
	K i I ii	L ii I iii
	M i I iii	 i, ii I iii
   Awfbœ Z_¨wfwËK enywbe©vPwb cÖ‡kœvËi
wb‡Pi DÏxcKwU c‡o 150 I 151 cÖ‡kœi DËi `vI :
gwb †iKwW©s ÷zwWI‡Z Zvi Mv‡bi †iKW© K‡i| mdUIq¨v‡ii gva¨‡g wiwg· K‡i wmwW ˆZwi K‡i|
150. †Kvb h‡š¿i mvg‡b gwb KÉ w`‡jb?	 (Abyaveb)
	K w¯úKvi	L A¨vgwcødvqvi
	 gvB‡µv‡dvb	N UªvbwR÷i
151. wmwW †cøqv‡ii mv‡_ mshy³ w¯úKvi n‡Z kã wbM©g‡bi mgq	
	(D”PZi `ÿZv
	i. hvwš¿K kw³ Zwor kw³‡Z iƒcvšÍwiZ nq 
	ii. KvM‡Ri k¼zwU Kw¤úZ nq
	iii. PjKzÊjx‡Z cwieZ©bkxj ZworcÖevn Avweó nq
	wb‡Pi †KvbwU wVK?
	K  i I ii	 ii I iii
	M i I iii 	N i, ii I iii
13.10 Z_¨ I †hvMv‡hvM cÖhyw³
   mvaviY enywbe©vPwb cÖ‡kœvËi
152. †Uwjwfk‡b kã I Qwe Kxfv‡e †cÖiY Kiv nq?	(Abyaveb)
	K †eZvi Zi‡½i gva¨‡g	 Zwor‡PŠ¤^K Zi‡½i gva¨‡g
	M Av‡jvK Zi‡½i gva¨‡g	N f‚wg Zi‡½i gva¨‡g
153. Kw¤úDUv‡ii †hLv‡b Z_¨ cÖwµqvRvZ nq Zv‡K Kx e‡j?	(Ávb)
	K gwbUi 	L AšÍM©vgx gyL
	M ewnM©vgx gyL	 wmwcBD
154. B-†gBj cvVv‡bvi Rb¨ †KvbwU cÖ‡qvRb?	(Abyaveb)
	 B›Uvi‡bU	L †Uwjwfkb 
	M †cv÷ KvW©	N †iwWI
155. †Uwjwfkb m¤cÖPv‡i K¨v‡givi KvR †KvbwU?	(Abyaveb)
	 Qwe‡K Zwor ms‡K‡Z iƒcvšÍi Kiv
	L Qwe‡K kã Zi‡½ iƒcvšÍi Kiv
	M Zwor ms‡KZ‡K Qwe‡Z iƒcvšÍi Kiv	
	N kã Zi½‡K Qwe‡Z iƒcvšÍi Kiv
156. †Uwj‡dv‡b †KvbwU Zwor ms‡KZ‡K k‡ã cwieZ©b K‡i?	(Ávb)
	K w¯úKvi	 gvB‡µv‡dvb
	M G‡›Ubv	N UªvbwR÷i
157. †UwjMÖvd ev †iwWIi †cÖiK h‡š¿i kw³i iƒcvšÍi wKiƒc nq?	(D”PZi `ÿZv)
	K Zworkw³  hvwš¿K kw³	L Zworkw³  kã kw³
	M hvwš¿K kw³  Zwor kw³	 kã kw³  Zworkw³
158. gWz‡jU‡ii KvR †KvbwU?	(Abyaveb)
	 kã Zi½‡K wgwkªZ Kiv	L K¤úv¼ e„w× Kiv
	M Zi½ m„wó Kiv	N Zi½‡K GKwÎZ Kiv
159. †Uwj‡dvb I †UwjMÖvd weKvk jvf K‡i KZ kZ‡K?	(Ávb)
	K GKzk kZ‡K	L AvVv‡iv kZ‡K
	 Dbwesk kZ‡K	N wesk kZ‡K
160. ¸Mwj‡qj‡gv gvK©wb †Kvb †`‡ki weÁvbx?	(Ávb)
	K hy³ivóª	L hy³ivR¨
	 BZvwj	N d«vÝ
161. †iwWI m¤cÖPv‡i Drcbœ AwWI ms‡K‡Zi K¤úv¼ KZ?	(Ávb)
	K 20Ñ200 nvR©	L 10Ñ20 nvR©
	M 20Ñ2000 nvR©	 20Ñ20000 nvR©
162. †iwWI m¤cÖPvi †h D”P K¤úv‡¼i ZvwoZ‡PŠ¤^K Zi½ e¨envi Kiv nq Zvi bvg Kx? 	(Ávb)
	 evnK Zi½	L iƒcv‡ivwcZ Zi½
	M gWy‡jkb	N f‚wg Zi½
163. D”P K¤úv‡¼i Ges wbgœ K¤úv‡¼i Zi‡½i wgkªY‡K Kx e‡j? 	(Ávb)
	 iƒcv‡ivwcZ Zi½	L evnK Zi½
	M MÖvnK Zi½	N ZvwoZ‡PŠ¤^K Zi½
164. iƒcv‡ivwcZ Zi‡½i Aci bvg Kx?	(Ávb)
	K evnK Zi½	L MÖvnK Zi½
	M ZvwoZ‡PŠ¤^K Zi½	 †eZvi Zi½
165. †Uwjwfkb Avwe®‹vi K‡ib †K? 	(Ávb)
	 jwR †eqvW©	L jW© evBib
	M gvK©wb	N Av‡jKRvÛvi
166. jwR †eqvW© KZ mv‡j †Uwjwfkb Avwe®‹vi K‡ib?	(Ávb)
	K 1936	 1926 
	M 1726	N 1626
167. iwOb †Uwjwfk‡b KqwU B‡jKUªb Mvb _v‡K?	(Ávb)
	K 1	L 2
	 3	N 4
168. mv`vKv‡jv †Uwjwfk‡b KqwU B‡jKUªbMvb _v‡K?	(Ávb)
	K 1	L 2
	 3	N 4
169. iwOb †Uwjwfk‡bi c`©v Kq iK‡gi dmdi `vbv w`‡q ˆZwi?  	(Ávb)
	K 1	L 2
	 3	N 4
170. Av‡jKRvÛvi MÖvnvg †ej KZ mv‡j †Uwj‡dvb Avwe®‹vi K‡ib?	(Ávb)
	 1875	L 1775 
	M 1975	N 1675 
171. †Uwj‡dvb Avwe®‹vi K‡ib †K? 	(Ávb)
	K MÖvnvg gvB‡Kj	L gvK©wb
	M jwR †eqvW©	 MÖvnvg †ej
172. d¨v· Avwe®‹…Z nq KZ mv‡j? 	(Ávb)
	 1842	L 1843 
	M 1844	N 1845
173. †iwWI Avwe®‹v‡i wb‡Pi Kvi Ae`vb Acwimxg? 	(Abyaveb)
	 ¸Mwj‡qj‡gv gvK©wb	L wbDUb
	M m‡Z¨›`ªbv_ emy	N AvBb÷vBb
174. AvKvk Zi½ wb‡Pi †KvbwU‡Z cÖwZdwjZ nq? 	(Abyaveb)
	K ÷ªv‡UvgÊ‡j	 AvqbgÊ‡j
	M Uª‡cvgÊ‡j	N NbgÊ‡j
175. wUwf‡Z B‡jKUªbMvb †Kv_vq mshy³ _v‡K? 	(Abyaveb)
	 wcKPvi wUD‡ei †cQ‡b
	L wcKPvi wUD‡ei mvg‡b
	M wcKPvi wUD‡ei mv‡_
	N c`©vi †cQ‡b
176. iwOb wUwf‡Z wb‡Pi †Kvb †gŠwjK is e¨envi Kiv nq? 	(Abyaveb)
	K njy`	 meyR
	M Kgjv	N †e¸wb
177. KviLvbvq kªwgK‡`i †eZ‡bi wnmve †ei Ki‡Z †Kvb hš¿ e¨envi Kiv nq? 	(cÖ‡qvM)
	K K¨vjKz‡jUi	 Kw¤úDUvi
	M d¨v·	N A¨vbWª‡qW
178. †Kvb h‡š¿ B‡j±ªwbK Dcv‡q g~j WKz‡g›U‡K ¯‹¨vwbs Kiv nq? 	(Ávb)
	K †Uwj‡dvb	L †gvevBj †dvb
	 d¨v·	N g‡Wg
179. mKj †bUIqv‡K©i Rbbx †KvbwU?	(Ávb)
	K DB‡ÛvR 98	L Kw¤úDUvi
	M wUwf	 B›Uvi‡bU
180. wb‡Pi †Kvb †hvMv‡hvM gva¨gwU wd«? 	(cÖ‡qvM)
	K †gvevBj	 B-†gBj
	M d¨v·	N †Uwj‡dvb
181. wb‡Pi †Kvb gva¨gwU e¨envi K‡i Avgiv K‡qK †m‡K‡Ûi g‡a¨ wPwV Av`vb-cÖ`vb Ki‡Z cvwi? 	(cÖ‡qvM)
	K †gvevBj	 B-†gBj
	M d¨v·	N †Uwj‡dvb
	182. 
	



	GwU wK‡mi cÖevnwPÎ? 	(D”PZi `ÿZv)
	K B›Uvi‡bU	L Kw¤úDUvi
	M d¨v·	 B-†gBj
183. d¨v· Avwe®‹vi K‡ib‡K?	 (Ávb)
	K AvBb÷vBb	L Rb Wvëb
	M jwR †eqvW©	 Av‡jKRvÛvi †eBb
184. Kw¤úDUvi k‡ãi A_© Kx?	(Ávb)
	K MYbv	L msL¨v
	M wWwRUvj msL¨v	 wnmveKvix
185. Kw¤úDUv‡ii cÖvY †KvbwU?	(Ávb)
	K nvW©Iq¨vi	 mdUIq¨vi
	M gwbUi	N gvDm
   enyc`x mgvwßm~PK enywbe©vPwb cÖ‡kœvËi
186. †iwWIi MÖvnK hš¿	(Abyaveb)
	i. †eZvi Zi½ MÖnY K‡i
	ii. kã‡K mivmwi ewa©Z K‡i
	iii. evnK Zi½ n‡Z kã‡K c„_K K‡i
	wb‡Pi †KvbwU mwVK?
	K i I ii	L i I iii	M ii I iii	 i, ii I iii
187. gWz‡jkb cÖwµqvi	(Abyaveb)
	i. kã‡K evnK Zi‡½i mv‡_ wgkv‡bv nq
	ii. evnK Zi½ mvaviYZ wbgœ K¤úv¼wewkó nq
	iii. evnK Zi½ D”P K¤úv¼wewkó nq
	wb‡Pi †KvbwU mwVK?
	K i I ii	 i I iii	M ii I iii	N i, ii I iii
188. Kw¤úDUvi 	(Abyaveb)
	i. Z_¨ msMÖn K‡i
	ii. Z_¨‡K cÖwµqvRvZ K‡i
	iii. djvdj Dc¯’vcb K‡i
	wb‡Pi †KvbwU mwVK?
	K i I ii	L i I iii	M ii I iii	 i, ii I iii
189. Kw¤úDUv‡ii AvDUcyU wWfvBm n‡jvÑ 	(Abyaveb)
	i. gwbUi
	ii. w¯úKvi
	iii. wcÖ›Uvi
	wb‡Pi †KvbwU mwVK?
	K i I ii	L i I iii	M ii I iii	 i, ii I iii
190. Kw¤úDUv‡ii †K›`ªxq cÖwµqvKiY BDwb‡U _v‡KÑ 	(Abyaveb)
	i. ¯§„wZ BDwbU
	ii. wbqš¿Y BDwbU
	iii. MvwYwZK hyw³ BDwbU
	wb‡Pi †KvbwU mwVK?
	K i I ii	L ii I iii	M i I iii	 i, ii I iii
191. Kw¤úDUvi wfkb wmb‡Wªv‡gi jÿYÑ 	(D”PZi `ÿZv)
	i. †PvL R¡vjv‡cvov Kiv
	ii. †Pv‡Li cvwb ïwK‡q hvIqv
	iii. †Pv‡L Nv nIqv
	wb‡Pi †KvbwU wVK?
	 i I ii	L ii I iii	M i I iii	N i, ii I iii
192. †Uwj‡dvb n‡jvÑ 	(Abyaveb)
	i. we‡k¦i me©e„nr †hvMv‡hvM gva¨g
	ii. me‡P‡q eûj e¨eüZ †hvMv‡hvM gva¨g
	iii. me‡P‡q RbwcÖq †hvMv‡hvM gva¨g
	wb‡Pi †KvbwU wVK?
	K i I ii	L i I ii	M ii I iii	 i, ii I iii
193. wb‡Pi weeiY¸‡jv jÿ Ki :	(Abyaveb)
	i. 1942 mv‡j d¨v· †gwkb Avwe®‹vi nq
	ii. d¨vw·wgj Gi mswÿß bvg d¨v·
	iii. gvB‡µv‡dv‡bi mvnv‡h¨ kã‡K Zwor ms‡K‡Z iƒcvšÍi Kiv hvq
	wb‡Pi †KvbwU mwVK?
	K i I ii	L i I iii	M ii I iii 	 i, ii I iii
194. AvaywbK d¨v· †gwk‡b	(Abyaveb)
	i. B‡jKUªwbK Dcv‡q g~j WKz‡g›U‡K ¯‹¨vwbs Kiv nq
	ii. ¯‹¨vbK…Z ms‡KZ‡K wWwRUvj ms‡K‡Z iƒcvšÍi Kiv nq
	iii. wcÖ›Uv‡ii mvnv‡h¨ g~j WKz‡g›U‡K ûeû †Q‡c †ei Kiv nq
	wb‡Pi †KvbwU wVK?
	K i I ii	L ii I iii	 i I iii	N i, ii I iii
   Awfbœ Z_¨wfwËK enywbe©vPwb cÖ‡kœvËi
DÏxc‡Ki Av‡jv‡K wb‡Pi 195 I 196 bs cÖ‡kœi DËi `vI :
mvgvwRK †hvMv‡hv‡Mi gva¨g wn‡m‡e eZ©gvb cÖR‡b¥i A‡b‡KB †dmey‡Ki gva¨‡g Z_¨ Av`vb-cÖ`vb I Avjvc K‡i _v‡K| 
195. eZ©gvb cÖR‡b¥i A‡b‡KB Kx e¨envi K‡ib?	 (cÖ‡qvM)
	 B›Uvi‡bU	L d¨v·
	M †Uwjwfkb	N †eZvi
196. DcwiD³ †hvMv‡hvM e¨e¯’vq	(D”PZi `ÿZv)
	i. AcwUK¨vj dvBevi e¨envi K‡i
	ii. †hvMv‡hvM ¯’vc‡b A‡bK mgq jv‡M
	iii. AcivacÖeYZv e„w× cvq
	wb‡Pi †KvbwU wVK?
	K i I ii	L ii I iii
	 i I iii	N i, ii I iii



197. wesk kZvãxi ïiæ‡Z †KvbwU Avwe®‹…Z nq?
	 †Kvqv›Uvg ZË¡ I Av‡cwÿK ZË¡	L †ZRw¯ŒqZv
	M Wv‡qvW	N AvBwm
198. †Kvb ivwki fi †bB?
	K Avjdv iwk¥	 Mvgv iwk¥
	M weUv iwk¥	N weUv I Mvgv iwk¥
199. †Kv‡bv GKwU †ZRw¯Œq Aa©vqy x w`b| D³ †gŠ‡ji 100000wU cigvYy n‡Z 12500wU‡Z cwiYZ n‡Z KZ w`b jvM‡e?
	K x	L 2x
	 3x	N 4x
200. 400000 cigvYywewkó †ZRw¯Œq cigvYyi Aa©vqy 34 n‡j KZ mgq ci Gi Aewkó cigvYyi msL¨v 200000wU n‡e?	
	 3 hr	L 6 hr
	M 9 hr	N 12 hr
201. Wv‡qvW‡K †iKwUdvqvi ejv nq †Kb?  	
	K `yÕai‡bi Avavb evnK _vKvi Rb¨
	L `yÕai‡bi Aa©cwievnx _vKvi Rb¨
	M Zwor cÖev‡ni wØgywLZvi Rb¨
	 Zwor cÖev‡ni GKgywLZvi Rb¨
202. GbvjM ms‡KZ Kx ai‡bi Zi½?
	 mvBb	L †KvmvBb 
	M U¨vb‡R›U	N †Kv‡mK
203. n- UvBc Aa©cwievnx cÖ¯‘‡Z †Kvb †gŠj e¨eüZ nq? 	
	K wØ‡hvRx	L wÎ‡hvRx
	 Pvi‡hvRx	N cuvP‡hvRx
204. AvBwm Kx w`‡q ˆZwi?
	K Kve©b	 wmwjKb
	M wR¼	N  †Kvevë
205. Aa©cwievnx Wv‡qvW‡K Kx e‡jÑ
	K †iKwUdvqvi	L A¨vgwcødvqvi
	 UªvbwR÷i	N AšÍiK
206. wmwjK‡bi mv‡_ dmdivm †hv‡M wb‡Pi †Kvb Aa©cwievnxwU ˆZwi nq?
	K p-UvBc 	 n-UvBc	
	M †iKwUdvqvi	N wmwjKb dmdvBU
207. npn UªvbwR÷v‡i p AskwU n‡jvÑ
	K wbtmviK	L msMÖvnK
	M weea©K	 cxV
208.  †Wvcvqb Kx?
	K wmwjK‡bi cwievnKZ¡ n«vm Kiv
	L wmwjK‡bi ZvcgvÎv `~i Kiv
	M wmwjK‡bi Lv` `~i Kiv
	 wmwjK‡bi g‡a¨ AwZ mvgvb¨ Lv` hy³ Kiv
209. B‡jKUªwb· eZ©bx‡Z weea©K I myBP wn‡m‡e wb‡Pi †KvbwU e¨eüZ nq?
	K Wv‡qvW	 UªvbwR÷i
	M †iKwUdvqvi	N npn Rskb
210. †eZvi Zi‡½i k~‡b¨ †cÖi‡Yi †ÿ‡Î, GB Zi½‡K weewa©Z Kivi Rb¨ †Kvb hš¿ e¨envi Kiv nq?
	K Rvskb Wv‡qvW	 UªvbwR÷i
	M A¨vw¤úqvi	N AvBwm
211. jvDW w¯úKvi iƒcvšÍi K‡iÑ
	K kã‡K Zwor Zi‡½	 Zwor‡K kã Zi‡½
	M Zwor Zi½‡K †eZvi Zi‡½	N †eZvi Zi½‡K Zwor Zi‡½
212. †Uwjwfk‡bi c`©vq Avgiv Pjgvb Qwe wn‡m‡e hv †`wL Zv cÖwZ †m‡K‡Û KZ¸‡jv w¯’i wP‡Îi mgwó?
	K 15	 25
	M 50	N 100
213. Kw¤úDUv‡ii c`v© †_‡K †PvL cÖvq KZ †m.wg. `~i‡Z¡ ivL‡Z n‡e?
	K 40-50	 50-60
	M 80-100	N 100 
214. †ZRw¯Œq wewKiY GKwUÑ
	i. ¯^Ztù‚Z© NUbv
	ii. Aweivg NUbv
	iii. cÖK…wZ wbqwš¿Z NUbv 
	wb‡Pi †KvbwU mwVK?
	K i I ii	L ii I iii
	M i I iii	 i, ii I iii
215. †ZRw¯Œq †gŠjÑ
	i. †_wiqvg
	ii. A¨vKwUwbqvg
	iii. Rv‡g©wbqvg 
	wb‡Pi †KvbwU mwVK?
	 i I ii	L i I iii
	M ii I iii 	N i, ii I iii
216. †ZRw¯ŒqZv e¨envi i‡q‡QÑ
	i. K…wl‡ÿ‡Î
	ii. Lv`¨ msiÿ‡Y
	iii. wkí‡ÿ‡Î
	wb‡Pi †KvbwU mwVK?
	K i I ii	 i I iii
	M ii I iii	N i, ii I iii
217. †ZRw¯ŒqZvi †ÿ‡ÎÑ
	i. †Kv‡bv †gŠj †ZRw¯Œq bv n‡jI Avjdv iwk¥ wbM©Z Ki‡Z cv‡i
	ii. K¨vÝvi wbivg‡q †ZRw¯ŒqZvi e¨envi eûj cÖPwjZ
	iii. mswkøó GKK‡K †eK‡ij bv‡g AwfwnZ Kiv nq
	wb‡Pi †KvbwU mwVK?
	K i I ii	 i I iii	M ii I iii	N i, ii I iii
218. A¨vwgcødvqvi wn‡m‡e KvR Ki‡Z cv‡iÑ  
	i. UªvbwR÷vi
	ii. Wv‡qvW
	iii. Uª‡qvW
	wb‡Pi †KvbwU mwVK?
	K i	 i I iii 	L ii I iii	M i, ii I iii
219. Aa©cwievnx c`v‡_©i Ab¨vb¨ cigvYy †gkv‡bvi KviYÑ	
	i. B‡jKUªb m„wó Kiv
	ii.  †nvj m„wó Kiv
	iii. cwievwnZv e„w× Kiv
	wb‡Pi †KvbwU mwVK?
	K i I ii	 ii I iii	M i I iii	N i, ii I iii
220. w¯úKv‡i
	i. w¯’i KzÊjx K‡qj _v‡K
	ii. kã ms‡KZ KvQvKvwQ G‡j Zwor mwÂZ nq
	iii. Zvi KzÊjx K¤ú‡bi Drm
	wb‡Pi †KvbwU wVK?
	K i	L ii	 iii	N i, ii I iii
wb‡Pi Aby‡”Q`wU c‡o 221 I 222 bs cÖ‡kœi DËi `vI : 
weÁvbx †eK‡ij 1896 mv‡j BD‡iwbqvg wbDwK¬qvm †_‡K ¯^Ztù‚Z©fv‡e we‡kl †f`b ÿgZvm¤úbœ GK ai‡bi iwk¥ wbM©Z nIqv ch©‡eÿY K‡ib|
221. wb‡Pi †Kvb †gŠ‡j D³ †f`bÿgZv cvIqv m¤¢e?
	K iæwewWqvg	 †cv‡jvwbqvg
	M mvjdvi	N dmdivm
222. DcwiD³ ¯^Ztù‚Z© cÖvK…wZK NUbvq 
	i. GK †gŠj n‡Z Aci †gŠj cvIqv hvq
	ii. wZb ai‡bi kw³kvjx iwk¥ wbM©Z nq
	iii. Pvc I Zvc we‡kl f‚wgKv cvjb K‡i 
	wb‡Pi †KvbwU mwVK?
	 i I ii	L ii I iii
	M i I iii 	N i, ii I iii
wb‡Pi Aby‡”Q`wU c‡o 223 I 224 bs cÖ‡kœi DËi `vI :
cëz gv‡S gv‡S Zvi eÜz‡`i mv‡_ P¨vU I Avjvc  Ki‡Q Ges Gfv‡e mvgvwRK †hvMv‡hv‡Mi welqwU wUwK‡q †i‡L‡Q| 
223. cëz wb‡Pi †KvbwU e¨envi K‡i? 
	K †eZvihš¿	 B›Uvi‡bU
	M d¨v·	N wUwf KvW©
224. DcwiD³ †hvMv‡hvM e¨e¯’vqÑ
	i. Aciva cÖeYZv e„w× cvIqvi cÖeYZv ev‡o
	ii. AcwUK¨vj dvBevi e¨eüZ nq
	iii. Reve †c‡Z 21 w`b †`wi nq
	wb‡Pi †KvbwU wVK?
	 i I ii	L ii I iii
	M i I iii	N i, ii I iii

   enyc`x mgvwßm~PK enywbe©vPwb cÖ‡kœvËi
225. wb‡Pi Z_¨¸‡jv jÿ Ki :	(Abyaveb)
	i. Avjdv KYvi fi nvB‡Wªv‡Rb cigvYyi Pvi¸Y	
	ii. Kvj wbY©‡q †ZRw¯ŒqZv e¨envi Kiv nq
	iii. AwWI I wfwWI †fv‡ëR n‡jv GbvjM ms‡K‡Zi D`vniY
	wb‡Pi †KvbwU mwVK? 
	K i I ii	L i I iii	M ii I iii	 i, ii I iii
226. wb‡Pi Z_¨¸‡jv jÿ Ki :	(Abyaveb)
	i. eZ©gvb hyM n‡jv B‡jKUªwb‡·i hyM	
	ii. Wv‡qv‡W wZbwU B‡jK‡UªvW _v‡K
	iii. f¨vKzqvg wbDe †iKwUdvqvi wn‡m‡e KvR K‡i
	wb‡Pi †KvbwU mwVK? 
	K i I ii	 i I iii	M ii I iii	N i, ii I iii
227. wb‡Pi Z_¨¸‡jv jÿ Ki :	(Abyaveb)
	i. Avjdv KYvi †eM Av‡jvi †e‡Mi kZKiv 10 fvM	
	ii. GwWmb wµqvq Zwor cÖevn eÜ _v‡K
	iii. mvjdvi‡K Aa©cwievnx ejv nq
	wb‡Pi †KvbwU mwVK? 
	 i I ii	L i I iii	M ii I iii	N i, ii I iii
228. †eZvi Zi½-	(Abyaveb)
	i. ZvwoZ‡PŠ¤^Kxq	
	ii. Qwo‡q c‡o AvKvk Zi½vKv‡i
	iii. f‚wg Zi½vKv‡i Qwo‡q c‡o
	wb‡Pi †KvbwU mwVK? 
	K i I ii	L i I iii
	M ii I iii	 i, ii I iii
   Awfbœ Z_¨wfwËK enywbe©vPwb cÖ‡kœvËi
wb‡Pi Aby‡”Q`wU c‡o 229 I 230 bs cÖ‡kœi DËi `vI :


229. wP‡Îi hš¿wU n‡jv-	(Abyaveb)
	i. UªvbwR÷i	
	ii. GK ai‡bi weea©K
	iii. AšÍiK
	wb‡Pi †KvbwU mwVK? 
	 i I ii	L i I iii	M ii I iii	N i, ii I iii
230. hš¿wU †Kvb KvRwU K‡i?	(D”PZi `ÿZv)
	K wbgœMwZi myBPiƒ‡c wµqv K‡i
	L ch©ve„Ë cÖevn Drcv`b K‡i
	 †iKwUdvqvi wn‡m‡e KvR K‡i
	N ZworcÖev‡ni cwieZ©b K‡i bv
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