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 Part-A: †fŠZ weÁvb.  

c`v_©weÁvb 

welq c„ôv 

†fŠZ weÁv‡bi Dbœqb 01 

Aa¨vq-1: c`v_©weÁv‡bi aviYv 1-8 

c`v_©weÁv‡bi kvLv 01 

AvaywbK c`v_©weÁvb 

02 

c`v_©weÁv‡bi K‡qKRb ¯§iYxq cw_K…r  

c`v_©weÁv‡bi K‡qKwU ¸iæZ¡c~Y© Avwe®‹vi 06 

Aa¨vq-2: †fŠZ ivwk I cwigvc 9-17 

ivwk 09 

ivwki cwigvc 10 

cwigv‡ci hš¿cvwZ 12 

cwigv‡ci ÎæwU 14 

Aa¨vq-3: KvR, ÿgZv, kw³  

I kw³i iƒcvšÍi 

18-27 

KvR 

18 

ÿgZv 

kw³ 

19 

kw³i iƒcvšÍi 

hvwš¿K kw³ 

20 

cvigvYweK kw³ 

bevqb‡hvM¨ kw³ I Abevqb‡hvM¨ kw³ 

23 

bevqb‡hvM¨ kw³i K‡qKwU Drm 

Aa¨vq-4: w¯’wZ, MwZ I ej 28-34 

w¯’wZ 

28 MwZ 

MwZi cÖKvi‡f` 

wbDU‡bi MwZm~Îmg~n 

30 

RoZv 

ej 

31 

fi‡eM 

wµqv I cÖwZwµqv 

32 Nl©Y 

w¯’wZ¯’vcKZv 

welq c„ôv 

Aa¨vq-5: e¯`i Dci Pv‡ci cÖfve 35-40 

NbZ¡ 35 

Pvc 

36 evqygÐ‡ji Pvc 

cøeZv 

AvwK©wgwW‡mi bxwZ 

37 

c…ôUvb 

ˆKwkK wµqv 

38 

mv›`ªZv 

Aa¨vq-6: Zi½ I kã 41-50 

mij Qw›`Z MwZ 

41 

Zi½ 

kã 43 

k‡ãi cÖwZaŸwb 44 

kÖve¨Zvi cvjøv,  

k‡ãvËi Zi½, k‡ãZi Zi½ 

45 

k‡ãi ZxeªZv 46 

Uvbv Zv‡ii Avo K¤úb 47 

Aa¨vq-7: gnvKl© I AwfKl© 51-56 

†Kcjv‡ii m~Î 

51 

wbDU‡bi gnvKl© m~Î 

AwfKl©, AwfKl©R Z¡iY I gyw³‡eM 

52 

fi I IRb 

cošÍ e¯`yi m~Îmg~n 

53 

mij †`vjK 

Aa¨vq-8: Av‡jv 57-75 

Av‡jv m¤̂Üxq wewfbœ ZË¡ 57 

Zwor †PŠ¤^K eY©vwj 58 

`…k¨gvb Av‡jv 59 

Av‡jvi cÖwZdjb 60 

cÖwZwe¤̂ 

61 `c©Y 

mgZj `c©Y 

†Mvjxq `c©Y 62 
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welq c„ôv 

Av‡jvi cÖwZmiY 63 

msKU †KvY I c~Y© Af¨šÍixY cÖwZdjb 64 

Av‡jvi we‧QziY 65 

Av‡jvi we‡ÿcY 

66 

Av‡jvK hš¿cvwZ 

†jÝ 68 

ˆiwLK weea©b 69 

gvby‡li †PvL I K¨v‡giv 70 

Aa¨vq-9: Zvc I ZvcMwZwe`¨v 76-89 

Zvc 

76 

Zvc mÂvjb 

ZvcaviY ¶gZv,  

Av‡cw‣K Zvc, myß Zvc 

77 

c`v‡_©i Ae¯’vi cwieZ©‡b Zv‡ci cÖfve 78 

ZvcgvÎv ev DòZv 

79 

cigk~b¨ ZvcgvÎv, cÖgvY ZvcgvÎv,  

cÖgvY Pvc I cvwbi ˆÎa we›`y 

ZvcgvÎvi wewfbœ †¯‹j 

c`v‡_©i ZvcgvwÎK ag© 80 

M¨v‡mi m~Îvewj 81 

ZvcMwZwe`¨v 82 

Zvc BwÄb 83 

cÖZ¨veZ©x I AcÖZ¨veZ©x cÖwµqv 84 

Aa¨vq-10: Zwor 90-103 

w¯’i Zwor 

90 

Avavb 

Zwor ej I Kzj‡¤̂i m~Î 

91 

Zwor †ÿÎ, Zwor ZxeªZv I wefe 

Pj Zwor 

92 

Zwor cÖevn 

welq c„ôv 

Zwor cwievwnZv 

93 

e¨vÛ ZË¡ 

Zwor eZ©bx 94 

†iva 95 

In‡gi m~Î 

96 Zwor PvjK kw³,  

Zwor ¶gZv I Zwor kw³ 

ˆe`y¨wZK hš¿cvwZ 97 

Aa¨vq-11: †PŠ¤^K I Zwor †PŠ¤^K 104-111 

Pz¤^K 104 

†PŠ¤^K c`v_© I A‡PŠ¤̂K c`v_© 105 

Zwor †PŠ¤^K 

106 

Zwor Pz¤^K Av‡ek 

we ỳ¨‡Zi †PŠ¤^K wµqv 

107 

†gvUi 

†Rbv‡iUi 

108 

UªvÝdg©vi 

Aa¨vq-12: B‡jKUªwb• 112-117 

A¨vbvjM, wWwRUvj I nvBweªW B‡jKUªwb• 112 

Aa©cwievnx 113 

Wv‡qvW 

114 

f¨vKzqvg wUDe 

UªvbwR÷i 

115 

Bw›U‡MÖ‡UW mvwK©U 

Aa¨vq-13: G·-†i I †ZRw¯ŒqZv 118-122 

G·-†i 118 

†ZRw¯ŒqZv 119 

c`v‡_©i ‣q 121 

 

imvqb

welq c„ôv 

Aa¨vq-14: imvq‡bi aviYv 123-127 

imvq‡bi kvLv 123 

imvq‡bi K‡qKRb ¯§iYxq cw_K…r 124 

imvq‡bi ¸iæZ¡c~Y© K‡qKwU Avwe®‹vi 126 

Aa¨vq-15: c`v_© : †kÖwYweb¨vm,  

Ae¯’v I cwieZ©b 

128-136 

c`v‡_©i †kÖwYweb¨vm 128 

wgkÖY I `ªeY 130 

KYvi MwZZË¡ 

131 

e¨vcb I wbtmiY 

welq c„ôv 

c`v‡_©i Ae¯’vi cwieZ©b 

132 

†fŠZ cwieZ©b 

ivmvqwbK cwieZ©b 

Mjb I ùzUb 

ev®úxfeb I Nbxfeb 

133 cvZb I D×©cvZb 

Dcv`vb c…_KxKiY c×wZ 

wewfbœ ai‡bi ivmvqwbK c`v_© 134 
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welq c„ôv 

Aa¨vq-16: c`v‡_©i MVb 137-148 

cigvYy I AYy 

137 

†gŠ‡ji cÖZxK 

ms‡KZ 138 

cigvYyi †gŠwjK KwYKv 139 

cigvYyi g‡Wj 

140 _gm‡bi cigvYy g‡Wj 

iv`vi‡dv‡W©i cigvYy g‡Wj 

†ev‡ii cigvYy g‡Wj 

141 

†Kvqv›Uvg cigvYy g‡Wj 

B‡jKUªb web¨vm 142 

cvigvYweK msL¨v I  

cvigvYweK fi msL¨v 

143 

cvigvYweK fi ev  

Av‡cw‣K cvigvYweK fi 144 

Av‡cw‣K AvYweK fi 

A¨v‡fv‡MÖ‡Wvi m~Î I †gv‡ji aviYv 

145 

AvB‡mv‡Uvc, AvB‡mv‡Uvb, 

AvB‡mvevi I AvB‡mvgvi 

†ZRw®Œq AvB‡mv‡Uvc 

Aa¨vq-17: ch©vq mviwY 149-157 

ch©vq mviwYi weKvk 149 

ch©vq mviwYi ˆewkó¨ 150 

ch©vq mviwYi we‡kl MÖæcwfwËK †gŠjmg~n 152 

†gŠ‡ji B‡jKUªwbK web¨vm †_‡K  

ch©vq I MÖæc 153 

†gŠ‡ji ch©vqe…Ë ag© 

Aa¨vq-18: ivmvqwbK eÜb 158-167 

ivmvqwbK eÜb MV‡bi KviY 

158 AóK I `yB‡qi wbqg 

†hvRbx ev †hvR¨Zv 

K¨vUvqb I A¨vbvqb 159 

†hŠMg~jK 

160 ivmvqwbK eÜ‡bi cÖKvi‡f` 

AvqwbK eÜb ev Zwor‡hvRx eÜb 

mg‡hvRx eÜb 161 

avZe eÜb 162 

†cvjvwiwU 163 

nvB‡Wªv‡Rb eÜb 

164 

mwbœ‡ek mg‡hvRx eÜb 

cvwb‡Z `ªeYxq I A`ªeYxq †hŠM 165 

welq c„ôv 

Aa¨vq-19: A‰Re †hŠM:  

avZe I AavZe c`v_© 

168-186 

avZe c`v_© 

168 

wewfbœ †kÖwYi avZe c`v_© 

K‡qKwU avZe c`v‡_©i ˆewkó¨ 170 

avZzi mwµqZv wmwiR 

171 wKQz D‡jøL‡hvM¨ avZz Ges  

Zv‡`i †hŠMmg~n 

msKi avZz 174 

avZz wb®‹vkb 

176 

avZzi ¶q 

AavZe c`v_© 

177 

AavZe M¨vm 

LwbR AavZz 178 

n¨v‡jv‡Rb 179 

wbw®Œq M¨vm 180 

welv³ AavZz 

181 

avZz I AavZzi Zzjbvg~jK ˆewkó¨ 

DcavZz/AcavZz 182 

Aa¨vq-20: ivmvqwbK wewµqv 187-194 

ivmvqwbK wewµqvi †kÖwYwefvM 187 

RviY-weRviY ev †iW• wewµqv 188 

RviY msL¨v 189 

K‡qK ai‡bi RviY-weRviY  

(†iW•) wewµqv 190 

bb-†iW• wewµqv 

we‡kl ai‡bi ivmvqwbK wewµqv 

191 

wewµqvi nvi 

cÖfveK 

192 

jv-kv‡Zwjqvi bxwZ 

ˆ`bw›`b Rxe‡b ivmvqwbK wewµqvi 

K‡qKwU D`vniY 

Aa¨vq-21: A¨vwmW, ¶viK I jeY 195-210 

A¤ø ev A¨vwmW 

195 

A¨vwm‡Wi cÖKvi‡f` 

A¨vwm‡Wi ag© 196 

¶viK I ¶vi 197 

‣v‡ii cÖKvi‡f` 

198 ‣v‡ii ag© 

AbyeÜx A¨vwmW I AbyeÜx ¶vi 
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welq c„ôv 

jeY 

199 je‡Yi cÖKvi‡f` 

je‡Yi ag© 

A¨vwm‡Wi e¨envi 200 

Lv‡`¨ Dcw¯’Z ˆRe A¨vwm‡Wi bvg 

201 

‣v‡ii e¨envi 

je‡Yi e¨envi 202 

`ªe‡Yi cÖK…wZ wbY©q 

203 

wb‡`©kK 

pH 

204 

wewfbœ c`v‡_© pH Gi gvb 

A¨vwmW, ‣vi I je‡Yi cÖfve 

205 cvwbi LiZv 

A¨vwmW e…wó 

Aa¨vq-22: Zwor imvqb 211-219 

Zwor †Kvl 211 

Zwor †Kv‡li cÖKvi‡f` 212 

Zwor ivmvqwbK †Kvl 

214 

cÖv_wgK †Kvl 

†m‡KÛvwi †Kvl 

215 

Zwor we‡køl¨ †Kvl 

Zwor we‡køl‡Yi K‡qKwU e¨envi 216 

avZz wb®‹vkb 

217 avZz weï×KiY 

Zwor cÖ‡jcb (B‡jK‡Uªv‡cøwUs) 

†fvëvwgUvi 

218 

dz‡qj †mj 

Aa¨vq-23: gvwU, LwbR I AvKwiK 220-229 

gvwU 220 

wkjv 221 

welq c„ôv 

LwbR 

222 

LwbR I wkjvi g‡a¨ cv_©K¨ 

AvKwiK 223 

Rxevk¥ R¦vjvwb 

224 

Kqjv 

LwbR †Zj ev †c‡Uªvwjqvg 225 

cÖvK…wZK M¨vm 226 

Aa¨vq-24: ˆRe †hŠM 230-244 

ˆRe †hŠM I A‰Re †hŠ‡Mi  

Zzjbvg~jK we‡kølY 

230 

ˆRe †hŠ‡Mi †kÖwYwefvM 

231 

mg‡MvÎxq †kÖwY 

A¨vj‡Kb, A¨vjwKb I A¨vjKvBb 232 

A¨vj‡Kvnj 233 

A¨vjwWnvBW, wK‡Uvb  

I Kve©w·wjK A¨vwmW 

235 

A¨vwgb, A¨vgvBW I G÷vi 237 

†Zj I Pwe© 

238 mvevb 

wWUvi‡R›U 

Uz_‡c÷ 

239 

wbZ¨ e¨envh© Ab¨vb¨ ˆRe †hŠM 

cwjgvi 241 

Aa¨vq-25: Kve©‡bi eûgyLx e¨envi 245-250 

Kve©‡bi eûiƒcZv 

245 

`vbv`vi Kve©b 

A`vbv`vi Kve©b 

247 Kve©‡bi †hŠM 

Kve©b WvB-A·vBW 

Kve©b g‡bv•vBW 

248 

Kve©b †UUªv †K¬vivBW 

 

 Part-B: RxeweÁvb. 

welq c„ôv 

c`v‡_©i RxeweÁvb-welqK ag© 251 

Aa¨vq-26: RxeweÁv‡bi aviYv 252-260 

RxeweÁv‡bi kvLv 252 

RxeweÁv‡bi K‡qKRb ¯§iYxq cw_K…r 254 

Rxe‰ewPÎ¨ I Rx‡ei †kÖwYweb¨vm 257 

wØc` bvgKiY c×wZ 

258 

wÎc` bvgKiY c×wZ 

welq c„ôv 

Aa¨vq-27: †KvlZË¡ I wUmy¨ZË¡ 261-276 

†Kvl 

261 

†Kv‡li cÖKvi‡f ̀ 

Rxe †Kv‡li Askmg~n 262 

gvB‡UvKwÛªqv 263 

MjwM e¯`  

264 
G‡ÛvcøvRwgK †iwUKzjvg 



 

Science Expert  v 

 

welq c„ôv 

jvB‡mv‡Rvg 
 

264 

cøvw÷W 

†KvlMnŸi 

266 

cviAw•‡mvg 

†KvlK¼vj 

ivB‡ev‡Rvg 

†m‡›Uªv‡Rvg 

267 

wbDwK¬qvm 

Dw™¢ ‡Kvl I cÖvwY‡Kv‡li  

Zzjbvg~jK cv_©K¨ 268 

†Kvl wefvRb 

†KvlPµ 269 

wUmy¨ ev Kjv 

270 

Dw™¢ ̀ wUmy¨ 

cÖvwYwUmy¨ 272 

Aa¨vq-28: wRbZË¡ I weeZ©b 277-287 

eskMwZ I wRbZË¡ 

†g‡ÛjZË¡ 

277 

eskMwZe¯̀ 

278 

†µv‡gv‡Rvg 

wbDwK¬K A¨vwmW 279 

wWAw•ivB‡ev wbDwK¬K A¨vwmW 

280 

ivB‡ev wbDwK¬K A¨vwmW 

wRb 281 

gvby‡li wj½ wba©viY 

282 †R‡bwUK wWmAW©vi I  

†m•-wj¼W wWmAW©vi 

weeZ©b 

283 

weeZ©bev‡`i µgweKvk 

j¨vgv‡K©i weeZ©b ZË¡ 

284 

WviDB‡bi weeZ©b ZË¡ 

AvaywbK weeZ©b ZË¡ 

Rxevk¥ I RxešÍ Rxevk¥ 

Aa¨vq-29: RxecÖhyw³ 288-292 

wUmy¨ KvjPvi I †R‡bwUK BwÄwbqvwis 

288 

wiKw¤^‡b›U wWGbG cÖhyw³ 

†÷g †mj, wRb †K¬vwbs  

I wR‡bvg wm‡Kv‡qwÝs 

289 

Rxe cÖhyw³ I ˆRe wbivcËv 290 

wWGbG wd½viwcÖ›U I  

wWGbG d‡ibwmK †U÷ 

290 

welq c„ôv 

Aa¨vq-30: cÖvwY‰ewPÎ¨ 293-303 

cÖvwY‰ewP‡Î¨i †kÖwYweb¨vm 

293 

cÖvwYi †kÖwYweb¨v‡mi wfwË 

cÖvwYRMr 

295 

cwi‡div 

wbWvwiqv 

296 cøvwU‡njwgb‡_m 

†bgv‡UvWv 

A¨v‡bwjWv 

297 Av‡_ª©v‡cvWv 

gjv¯‹v 

GKvB‡bvWvigvUv  

KW©vUv 298 

†giæ`Ðx cÖvwY‡`i †kÖwYweb¨vm 299 

wejyßcÖvq cÖvYx 300 

Aa¨vq-31: Dw™¢` ˆewPÎ¨ 304-314 

Dw™¢` ‰ewP‡Î¨i †kÖwYweb¨vm 

304 

w_‡qvd«v÷v‡mi K…wÎg †kÖwYweb¨vm 

†eb_vg I ûKv‡ii cÖvK…wZK †kÖwYweb¨vm 305 

Acy®úK Dw™¢` 306 

mcy®úK Dw™¢` 

310 

bMœexRx Dw™¢` 

Ave…ZexRx Dw™¢` 

311 

wejyßcÖvq Dw™¢` 

Aa¨vq-32: Dw™¢‡`i evwn¨K ˆewkó¨ 315-319 

g~j 315 

iƒcvšÍwiZ g~j 

316 

KvÐ 

iƒcvšÍwiZ KvÐ 

317 

cvZv 

cÎweb¨vm 

318 

iƒcvšÍwiZ cvZv 

Aa¨vq-33: Dw™¢‡`i cÖRbb 320-328 

Dw™¢‡`i cÖRb‡bi cÖKvi‡f` 320 

dzj 321 

civMvqb 

323 

Dw™¢` cÖRb‡bi avcmg~n 

dj 324 

exR 325 

ex‡Ri A¼z‡iv`Mg 

326 

dj I ex‡Ri we¯ÍiY 

d‡UvwcwiqwWRg 327 
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welq c„ôv 

Aa¨vq-34: Dw™¢` kvixiZË¡ 329-341 

Dw™¢‡`i †kvlY m¤úwK©Z cÖwµqvmg~n 329 

BgevBwekb 329 

e¨vcb 

330 

AwfmÖeY 

Dw™¢‡`i cwienb I wbM©gb  

m¤úwK©Z cÖwµqvmg~n 

330 

im Av‡ivnY 

330 

cÖ‡¯^`b 

Dw™¢‡`i cywó Dcv`vb 331 

Dw™¢‡`i cywó Dcv`v‡bi  

AfveRwbZ j¶Y 

332 

mv‡jvKms‡kølY 333 

k¦mb 335 

Dw™¢‡`i Pjb 

336 

dvB‡Uvni‡gvb 

Aa¨vq-35: AYyRxewe`¨v 342-362 

AYyRxe 

342 

fvBivm 

fvBiv‡mi cÖKvi‡f` 344 

Dw™¢`‡`‡n †ivM m…wóKvix  

K‡qKwU fvBivm 345 

cÖvwY‡`‡n fvBivm NwUZ msµvgK †ivM 

gvby‡li K¨vÝvi m…wóKvix fvBivm 

351 fvBiv‡mi DcKvwiZv 

e¨vK‡Uwiqv 

e¨vK‡Uwiqvi cÖKvi‡f` 

353 Dw™¢`‡`‡n †ivM m…wóKvix  

K‡qKwU e¨vK‡Uwiqv 

cÖvwY‡`‡n e¨vK‡Uwiqv NwUZ  

msµvgK †ivM 

354 

e¨vK‡Uwiqvi DcKvwiZv 356 

†cÖv‡Uv‡Rvqv Ges †cÖv‡Uv‡Rvqv m…ó †ivM 357 

RxevYygy³KiY 358 

Aa¨vq-36: gvbe‡`n Ges 

†ivM wbY©q, cÖwZ‡iva I cÖwZKvi 

363-418 

gvbe‡`n 

363 

K¼vjZš¿ 

K¼vjZ‡š¿i Dcv`vb 

364 

nvo/Aw¯’ 

ZiæYvw¯’/‡Kvgjvw¯’ 365 

welq c„ôv 

Aw¯’mwÜ 

366 

†UbWb I wjMv‡g›U ev Aw¯’eÜbx 

Aw¯’ msµvšÍ †ivM 

†cŠwóKZš¿ 

†cŠwóKZ‡š¿i wewfbœ Ask 

367 

†cŠwóKbvwj 

gyLwQ`ª I gyLweei 

368 Mjwej I Abœbvwj 

cvK¯’jx 

‣z`ªvš¿ I e…n`vš¿ 

369 

†cŠwóK MÖwš’ 

jvjv MÖwš’ 

hK…r 

AMœ¨vkq 

370 M¨vw÷ªK MÖwš’ I Avwš¿KMÖwš’ 

†cŠwóKZš¿ msµvšÍ †ivM 

Lv`¨ cwicvK wµqv 371 

msenbZš¿ 

372 i³ msenbZš¿ 

i³ 

i‡³i Dcv`vb 

373 

i³im 

i³KwYKv 374 

i³evwnKv 376 

ürwcÐ 377 

i³ RgvU euvav ev i³ ZÂb 

378 

i‡³i MÖæc 

i³Pvc 

379 

i³ msenbZš¿ msµvšÍ †ivM 

jwmKvZš¿ 

381 

jwmKv ev wjç 

jwmKv bvwj I jwmKv MÖwš’ 

k¦mbZš¿ 

k¦mb Z‡š¿i wewfbœ Ask 

bvmviÜª I bvmvc_ 

382 

Mjwej ev Mjbvwj 

¯^ihš¿ 

k¦vmbvwj 

evqybvwj I ga¨‧Q`v 

dzmdzm 

gvbe‡`‡ni k¦vmwµqv 

383 

k¦vmbvwj msµvšÍ †ivM 
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welq c„ôv 

†iPbZš¿ 

384 

e…° 

†bd«b 

385 

g~Î 

†iPbZš¿ msµvšÍ †ivM 

386 mgš^q 

mœvqyZš¿ 

mœvqyZ‡š¿i wewfbœ Ask: †K›`ªxq mœvqyZš¿ 

387 

gw¯Í®‹ 

mylygœvKvÐ 

388 

mœvqyZ‡š¿i wewfbœ Ask:  

cÖvšÍxq ev †cwi‡divj mœvqyZš¿ 

K‡ivwUK mœvqy 

mylygœv mœvqy 

389 

¯^qswµq mœvqyZš¿ 

mœvqyKjv 

wbDib 

wbD‡ivwMøqv 

390 

mœvqweK ˆeKj¨ RwbZ kvixwiK mgm¨v 

AšÍt‣iv MÖwš’ 

391 

ni‡gvb 

cÖvYim ev ni‡gvbRwbZ A¯^vfvweKZv 

393 

cÖRbbZš¿ 

gvbe cÖRb‡b ni‡gv‡bi f‥wgKv 

394 

Mf©ve ’̄v I Mf©eZxi cwiPh©v 

beRvZK 

395 wkïi cwiPh©v 

gvbe ms‡e`x A½ 

†PvL 396 

Kvb 397 

gvbe‡`‡ni wewfbœ A½ msµvšÍ we`¨v 

398 †ivM/e¨vwa/Amy¯’Zv 

†ivM RxevYyi RxebaviY 

wewfbœ †ivM wbY©vqK hš¿¿ 399 

wewfbœ wPwKrmv c×wZ 401 

cÖv_wgK wPwKrmv 

402 

BgybvB‡Rkb I f¨vKwm‡bkb 

BwgDb Zš¿ 403 

welq c„ôv 

A¨vw›U‡Rb I A¨vw›UewW 404 

f¨vKwmb ev wUKv 405 

f¨vKwm‡bkb 

406 

m¤úªmvwiZ wUKv`vb Kg©m~wP ev EPI 

Aa¨vq-37: Lv`¨, cywó I wfUvwgb 419-437 

Lv`¨ 

419 

Avwgl 

A¨vwg‡bv A¨vwmW 

420 

Avwg‡li Drm 

kK©iv ev †k¦Zmvi 421 

kK©ivi Drm 

422 

kK©ivi cÖKvi‡f` 

†mœn 

423 

†mœn c`v‡_©i Drm 

iv‡dR ev Auvk 

424 Lv`¨cÖvY ev wfUvwgb 

wfUvwg‡bi cÖKvi‡f` 

†Zj ev Pwe©‡Z `ªeYxq wfUvwgb 

425 

cvwb‡Z `ªeYxq wfUvwgb 

LwbR jeY 426 

cvwb 

428 cywó 

mylg Lv`¨ 

Lv`¨ msi¶Y 429 

Av`k© Lv`¨ wcivwgW 

430 

weGgAvB I weGgAvi 

Aa¨vq-38: cwi‡ek I ev¯`Zš¿ 438-446 

cwi‡ek I ev¯`ms¯’vb 438 

cÖRvwZ, Rxe‡Mvôx I Rxe m¤úª`vq 438 

ev¯`Zš¿ 

439 

ev¯`Z‡š¿i Dcv`vb 

ev‡qvg 441 

ev¯`Z‡š¿ cywó I kw³ cÖevn 442 

Lv`¨ k…․Lj 

443 

Lv`¨ Rvj 

B‡KvjwRK¨vj wcivwgW 444 

Rx‡ei cvi¯úwiK wg_w¯Œqv 445 
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 Part-C: AvaywbK weÁvb. 

welq c„ôv 

Aa¨vq-39: gnvwek¦ I c„w_ex 447-468 

†R¨vwZwe©`¨v 447 

†R¨vwZwe©`¨vi K‡qKRb ¯§iYxq cw_K…r 448 

†R¨vwZ®‹ 

449 

b¶Î ev Zviv 

bxnvwiKv 

450 

MÖn 

DcMÖn 

451 

†mŠiRMr 

m~h© 

452 

†mŠi RM‡Zi AvUwU MÖn 

evgb MÖn 454 

Qvqvc_ 455 

a~g‡KZy 

456 

Dév 

gnvwek¦ I c…w_exi DrcwË Ges cwiYwZ 

weM e¨vs w_Iwi 

gnvwe‡k¦i DrcwË I eqm 

c…w_exi DrcwË I MVb 

457 

gnvwe‡k¦i cwiYwZ msµvšÍ ZË¡mg~n 

Av‡cw‣K ZË¡ 

458 

†evm AvBb÷vBb ZË¡ 

gnvRvMwZK KYv: dvwg©Ib I †evmb 

459 

gnvRvMwZK iwk¥ ev KmwgK †i 

gnvKvk AbymÜvb I Awfhvbmg~n 

gnvKvk M‡elYv 

gnvKvkhvb I K…wÎg DcMÖn 460 

P› ª̀ Awfhvb 

461 

g½j Awfhvb 

c…w_exi MwZ 462 

c…w_exi KvíwbK †iLvmg~n 464 

Aa¨vq-40: c„w_exi cwigÐj 469-494 

¯’jgÐj ev f‥gÐj 

469 

c…w_exi Af¨šÍixY MVb 

f‥-Af¨šÍ‡ii ¯Íimg~n 470 

†UK‡UvwbK †cøU 

472 

c…w_exi †gŠwjK Dcv`vb, LwbR I wkjv 

RxegÐj 473 

evqygÐj 

474 evqyi Dcv`vb 

evqygÐ‡ji ¯Íi 

welq c„ôv 

bvB‡Uªv‡Rb Pµ 476 

Kve©b Pµ I Aw•‡Rb Pµ 

477 AvenvIqv I Rjevqy 

Rjevqyi Dcv`vb 

evwigÐj 

482 

gnvmvMi I Ab¨vb¨ Rjivwk 

mgy`ª Zj‡`‡ki f‥wgiƒc 483 

mvgyw`ªK Rxeb 

484 

mvgyw`ªK B‡Kvwm‡÷g 

gnvmvMixq †mÖvZ ev mgy`ª‡mÖvZ 

485 

Rjevqy cwieZ©b 

†Rvqvi-fvUv 486 

cvwbPµ 487 

e…wócvZ 488 

Aa¨vq-41: Rjevqy cwieZ©b I `y‡h©vM 495-515 

Rjevqy cwieZ©b 

495 

wMÖb nvDR B‡d± 

ˆewk¦K Dòvqb 496 

I‡Rvb ¯Í‡ii ‣q 

497 

cwi‡ek `~lY 

`y‡h©vM 502 

cÖvK…wZK `y‡h©vM 

503 

N~wY©So 

R‡jv‧Q¡vm 

504 mybvwg 

So 

eRªcvZ 

505 

f‥wgK¤ú 

Av‡MœqwMwii AMœy¨rcvZ 

508 `vevbj 

eb¨v 

b`xfvOb 509 

Liv 

510 jeYv³Zv 

gvbem…ó `y‡h©vM 

Aa¨vq-42: K…wl weÁv‡bi wewfbœ KvjPvi 516-521 

wewfbœ KvjPvi ev Pvlwe`¨v 516 

K‡qKwU KvjPv‡ii msw‣ß eY©bv 517 

g‡Wj †U÷ 522-528 
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weÁvbxi bvg D‡jøL‡hvM¨ Ae`vb 

wm. wf. igb 

(1888-1970) 

 fviZxq c`v_©we`| 

 1928 mv‡j gZ †`b-c`v‡_©i Ici Av‡jv co‡j Zv Zi½‰`N ©̈ e`jvq; G‡K Ôigb cÖfveÕ ejv 

nq hv †¯úK‡Uªv¯‹wc‡Z wecøe mvab K‡i| 

 Av‡jvi we”QziY M‡elYvi Rb¨ 1930 mv‡j c`v_©weÁv‡b †bv‡ej cyi®‹vi cvb| wZwb 

Dcgnv‡`‡ki cÕ_g †bv‡ej weRqx weÁvbx|  

m‡Z¨› ª̀ bv_ emy 

(1894-1974) 

 fviZxq ZvwË¡K c`v_©we`; GKmgq XvKv wek¦we`¨vj‡q Aa¨vcbv K‡i‡Qb| 

 1924 mv‡j †dvUb KYv¸‡jv‡K Ambv³bxq (indistinguishable) a‡i Ôcø¨v¼ wewKiY m~Î× 

bZzb fv‡e e¨vL¨v K‡ib; GLvb †_‡KB †evm‑AvBb÷vBb cwimsL¨v‡bi m~ÎcvZ| 

 c~Y©msL¨v‑w¯úb KwYKv †h¸‡jv GB cwimsL¨vb gv‡b, †m¸‡jv‡K Zuvi m¤§v‡b Ô‡evmb× ejv nq| 

fvb©vi nvB‡RbevM© 

(1901-1976) 

 Rvg©vb c`v_©we`| 

 1925 mv‡j g¨vwUª• †gKvwb• cÕ`vb K‡ib hv cÕ_g w`‡Ki c~Y© †Kvqv›Uvg ZË¡¸‡jvi GKwU| 

 1927 mv‡j cÕ`Ë ÔAwbðqZv bxwZÕ-Gi Rb¨ 1932 mv‡j c`v_©weÁv‡b †bv‡ej cyi¯‹vi jvf K‡ib| 

Gbwi‡Kv dvwg© 

(1901-1954) 

 BZvjxq c`v_©we`| 

 dvwg©‑wWivK cwimsL¨vb (dvwg©qb AvPiY) I weUv ‣q Z‡Ë¡ AMÕYx Ae`vb iv‡Lb| 

 wbDUªb †ev¤^vW©‡g‡›U m„ó K…wÎg †ZRw¯ŒqZv M‡elYvi Rb¨ 1938 mv‡j c`v_©weÁv‡b †bv‡ej cvb| 

 1942 mv‡j wkKv‡Mv cvBj‑1-G cÕ_g wbqwš¿Z cvigvYweK †PBb wewµqv m¤úbœ K‡ib|  

Gm. P› ª̀‡kLi 

(1910-1995) 

 fviZxq ZvwË¡K †R¨vwZwe©Ávbx| 

 †k¦Z evg‡bi m‡e©v”P w '̄wZkxj fi MYbv K‡i P› ª̀‡kLi mxgv (~1.4 m~h©fi) wba©viY K‡ib| 

 1983 mv‡j b‣‡Îi MVb I weeZ©b wb‡q ZvwË¡K M‡elYvi Rb¨ DBwjqvg G. dvDjv‡ii m‡½ 

†hØ_fv‡e c`v_©weÁv‡b †bv‡ej jvf K‡ib| 

Ave`ym mvjvg 

(1926-1996) 

 cvwK Í̄vwb ZvwË¡K c`v_©we`|  

 1979 mv‡j ÔElectroweak ForceÕ ZË¡ cÕ`v‡bi Rb¨ †bv‡ej cyi¯‹vi jvf K‡ib|  

w÷‡db nwKs 

(1942-2018) 

 e„wUk ZvwË¡K c`v_© weÁvbx, gnvKvkZË¡we` I †jLK| 

 †Kvqv›Uvg cÕfv‡ei Kvi‡Y eø¨vK †nvj †_‡KI KYv/wewKiY wbM©gb NU‡Z cv‡iÑGB c~e©vfvm 

ÔnwKs wewKiY× bv‡g cwiwPZ| 

 ÔKv‡ji mswÿß BwZnvm× (A Brief History of Time) Zvui iwPZ GKwU weL¨vZ eB| 

 

     

AvwK©wgwWm M¨vwjwjI M¨vwjwj AvBR¨vK wbDUb gv`vg †gix Kzix AvjevU© AvBb÷vBb 

 

 

weªwUk weÁvbx John Clarke (Rb K¬vK©), divwm weÁvbx Michel Devoret (wg‡kj †`f‡iU) I Av‡gwiKvb weÁvbx John 

M. Martinis (Rb Gg gvwU©wbm) mw¤§wjZfv‡e 2025 mv‡j c`v_©weÁv‡b †bv‡ej cyi¯‹vi jvf K‡ib| Zviv ÔMacroscopic 

quantum mechanical tunnelling and energy quantisation in an electric circuitÕ Avwe®‹v‡ii Rb¨ GB ¯̂xK…wZ 

†c‡q‡Qb hv †Kvqv›Uvg Kw¤úDwUs I †mÞi cÕhyw³ Dbœq‡b ¸iæZ¡c~Y© f‚wgKv ivL‡e| 
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 cvigvYweK †PBb wewµqv (Nuclear Chain Raction).  

 cvigvYweK †PBb wewµqvi avc¸‡jv wb¤œiƒcÑ 

1. BD‡iwbqvg-235 Gi wbDwK¬qv‡m GKwU wbDUªb AvNvZ K‡i| 

2. wbDwK¬qvmwU †f‡O ỳBwU nvjKv wbDwK¬qv‡m cwiYZ nq (†ewiqvg I wµcUb)| GB wewµqvq wecyj Zvckw³ (cÖvq 200 

MeV) Drcbœ nq| 

3. G‡Z wZbwU bZzb wbDUªb gy³ nq| 

4. GB wZbwU wbDUªb Avevi wZbwU BD‡iwbqvg wbDwK¬qv‡m AvNvZ K‡i| 

5. djvdj¯̂iƒc Avevi kw³ Drcbœ nq Ges 9wU wbDUªb m„wó nq| 

6. cÕwZwU av‡c wbDUª‡bi msL¨v evo‡Z _v‡K Ges wewµqv Pjgvb _v‡K| GB wewµqv‡K †PBb wewµqv (Chain Reaction) 

e‡j| 

wbqwš¿Z †PBb wewµqv we`y¨r Drcv`‡b e¨eüZ nq| Aci c‡‣ Awbqwš¿Z †PBb wewµqv cvigvYweK †evgvq e¨eüZ nq| 

 

 BD‡iwbqvg (Uranium): †ZRw¯Œq †gØj BD‡iwbqvg wbDwK¬qvi wdkb wewµqvi g~j R¡vjvbx| GwU ch©vq mviwYi 92Zg †gØj| 

Gi cvigvYweK msL¨v 92 Ges cvigvYweK fi 238| cÕK…wZ‡Z BD‡iwbqv‡gi AvB‡mv‡Uvcmg~‡ni cÕvc¨Zv wbgœiƒcÑ 

AvB‡mv‡Uvc cÖvc¨Zv ˆewkó¨ 

BD‡iwbqvg-238 99.3%| Zzjbvg~jK w '̄wZkxj| 

BD‡iwbqvg-235 0.7%| wdkb wewµqvi Rb¨ cÖavbZ e¨eüZ nq| 

BD‡iwbqvg-234 LyeB ¯̂í cwigvY| Kg e¨eüZ nq| 

BD‡iwbqvg-233 cÕK…wZ‡Z cvIqv hvq bv| me‡P‡q Aw '̄wZkxj| 

 cvigvYweK kw³i mvnv‡h¨ we ỳ¨r Drcv`b.  

cvigvYweK kw³i mvnv‡h¨ wecyj cwigvY we`y¨r Drcv`b Kiv hvq| GB cÖwµqvq kw³ Drcv`‡bi Avavi wnmv‡e cvigvYweK Pzwjøi 

cÕ‡qvRb nq| GB Pzwjø g~jZ GK cÕKvi Zvcxq hš¿Ñ cvigvYweK R¡vjvbx GB Pzwjø‡Z †PBb wewµqv msNwUZ K‡i wecyj cwigvY Zvc 

kw³ Drcbœ K‡i| ÔGbvwi‡Kv dvwg©Õ cvigvYweK Pzwjø Avwe®‹vi K‡ib| 

1942 mv‡j cÕ_g cvigvYweK †evgv Drcv`‡bi j‡‣¨ hy³iv‡óªi wkKv‡Mvq cvigvYweK Pzwjø '̄vcb Kiv nq| Z‡e 1954 mv‡j ivwkqv 

me©cÖ_g gvbeKj¨vYÑ we‡klZ we`y¨r Drcv`‡bi Rb¨ cvigvYweK kw³i e¨envi ïiæ K‡i| eZ©gv‡b hy³iv‡óª me‡P‡q †ewk 

cvigvYweK Pzwjø Av‡Q| 

evsjv‡`‡ki cvebv †Rjvi Ck¦i`x Dc‡Rjvq iƒccyi cvigvYweK we ỳ¨r †K› ª̀ wbg©vYvaxb i‡q‡Q, hvi †gvU Drcv`b ‣gZv n‡e 2400 

†gMvIqvU| GB cÕK‡í ivwkqv cÕhyw³MZ I Avw_©K mn‡hvwMZv cÕ`vb Ki‡Q|  

 cvigvYweK Pzwjø‡Z we`y¨r Drcv`‡bi avcmg~n: cvigvYweK Pzwjø‡Z wbDwK¬qvi wdkb wewµqv msNwUZ nq| G‡Z wb‡¤œ ewY©Z 

avc¸‡jv µgvMZ Pj‡Z _v‡KÑ 

1. Zvc Drcv`b: BD‡iwbqvg-235 R¡vjvwb †PBb wewµqvq Zvc Drcbœ K‡i| 

2. ev®ú Drcv`b: Drcbœ Zvc Pzwjøi cv‡k _vKv cvB‡c cÕevwnZ cvwb‡K Mig K‡i ev‡®ú cwiYZ K‡i| 

3. UvievBb mPj Kiv: D”P Pv‡ci ev®ú UvievB‡b cÕevwnZ n‡q Zv Nyiv‡Z _v‡K| 

4. †Rbv‡iU‡ii gva¨‡g we` y¨r Drcv`b: UvievB‡bi mv‡_ hy³ †Rbv‡iUi Ny‡i we`y¨r Drcbœ K‡i| 

5. cybive…wË: DËß ev®ú Kzwjs UvIqv‡i VvÛv n‡q Avevi cvwb‡Z cwiYZ nq Ges cybivq avc 1 ïiæ nq| 
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 AvwK©wgwW‡mi bxwZ.   

287 wLªóc~‡e© AvwK©wgwWm e„nËi wMÕ‡mi wmwmwj Øx‡c Rb¥MÕnY K‡ib| wZwb GKvav‡i MwYZwe`, c`v_©weÁvbx, cÕ‡KØkjx, †R¨vwZwe©` 

I `vk©wbK wQ‡jb| Zuvi Avwe®‹…Z cøeZvi m~ÎwU n‡jvÑ 

ÔÔ†Kv‡bv e¯̀‡K w '̄i Zij ev evqexq c`v‡_© AvswkK ev m¤ú~Y© fv‡e wbgw¾Z Ki‡j e¯̀wU wKQy IRb nvivq e‡j g‡b nq| e¯̀i GB 

nviv‡bv IRb, e¯̀wU Øviv AcmvwiZ Zij ev evqexq c`v‡_©i IR‡bi mgvb|ÕÕ 

AvwK©wgwW‡mi bxwZ Abymv‡iÑ 

IR‡bi kZ© Nb‡Z¡i kZ© djvdj 

e¯̀i IRb > e¯̀ Øviv AcmvwiZ Zi‡ji IRb e¯̀i NbZ¡ > Zi‡ji NbZ¡ e¯̀wU Wz‡e hv‡e| 

e¯̀i IRb = e¯̀ Øviv AcmvwiZ Zi‡ji IRb e¯̀i NbZ¡ = Zi‡ji NbZ¡ e¯̀wU m¤ú~Y©fv‡e wbgw¾Z Ae '̄vq fvm‡e| 

e¯̀i IRb = e¯̀ Øviv AcmvwiZ Zi‡ji IRb e¯̀i NbZ¡ < Zi‡ji NbZ¡ e¯̀wU AvswkK Wz‡e _vK‡e| 

e¯̀i IRb < e¯̀ Øviv AcmvwiZ Zi‡ji IRb e¯̀i NbZ¡ < Zi‡ji NbZ¡ e¯̀wU fvm‡e| 

 

wP‡Î W1 = e¯̀i IRb, W2 = e¯̀ Øviv AcmvwiZ Zi‡ji IRb, o = e¯̀i NbZ¡, l = Zi‡ji NbZ¡| 

 AvwK©wgwW‡mi bxwZi ev Í̄e D`vniY: †jvnv cvwb‡Z fv‡m bv wKš` †jvnvi ˆZwi RvnvR cvwb‡Z fv‡m| KviY †jvnvi UzKiv Øviv 

AcmvwiZ cvwbi IRb †jvnvi UzKivi IR‡bi †P‡q A‡bK Kg| RvnvR †jvnvi ˆZwi n‡jI Gi †fZiUv duvcv| ZvB †jvnvi 

ˆZwi RvnvR Øviv AcmvwiZ cvwbi IRb, Rvnv‡Ri IR‡bi Zzjbvq †ewk| d‡j †jvnvi ˆZwi RvnvR cvwb‡Z fv‡m| 

wcøgmj jvBb: AwZwi³ gvj †evSvB Gov‡bvi Rb¨ Rvnv‡Ri Mv‡q Zvi wbg¾b mxgv‡iLv wba©viY K‡i †`qv nq| G‡K wcøgmj 

jvBb e‡j| Gi Aci bvg IqvUvi jvBb| 

 w ’̄i Zi‡ji Af¨šÍ‡i Pvc I cøeZv: Zi‡ji Af¨šÍ‡i †Kv‡bv we›`y‡Z Pv‡ci gvb †mB we› ỳi MfxiZvi Dci wbf©i K‡i, †‣Îd‡ji 

Dci wbf©i K‡i bv| Zi‡j †Kv‡bv we› ỳi MfxiZv h, Zi‡ji NbZ¡ ρ, AwfKl©R Z¡iY g n‡j †m we› ỳ‡Z Pvc P = hρg| 

 
c…ôUvb (Surface Tension) 

 

mKj Zi‡jiB GKwU we‡kl ag© Av‡Q; †mwU n‡jv- Zij c„ô me©`v msKzwPZ n‡Z Pvq hv‡Z Zvi †‣Îdj hZUv m¤¢e Kg nq| Zij 

c„‡ôi †‣Îdj ms‡KvP‡bi GB cÕeYZv‡K Zi‡ji c„ôUvb ejv nq| hw` Zi‡ji gy³c„‡ô GKwU †iLv Kíbv Kiv nq, Z‡e H †iLvi 

cÕwZ GKK ˆ`‡N ©̈ †iLvi mv‡_ j¤̂fv‡e c„ôZj eivei Ges †iLvi Dfqcv‡k †h ej wµqv K‡i Zv‡K H Zi‡ji c„ôUvb e‡j| 

c„ôUv‡bi SI GKK wbDUb/wgUvi (Nm
-1
) I CGS GKK WvBb/†mwg| weï× cvwbi c„ôUvb cÕvq 0.072 Nm

-1
| 

 Zi‡ji c…ôUv‡bi Dci wewfbœ wel‡qi cÕfve: 

 Zi‡ji ZvcgvÎv evo‡j c„ôUvb K‡g|  

 Zij c„ô †Kv‡bv Ac ª̀e¨ Øviv `~wlZ n‡j mvaviYfv‡e H Zi‡ji c„ôUvb K‡g hvq|   

 Zi‡j A‰Re e¯̀ ª̀exf‚Z _vK‡j H Zi‡ji c„ôUvb †e‡o hvq| Avevi ˆRe e¯̀ `ªexf~Z _vK‡j c„ôUvb K‡g hvq 

 Zij c„‡ô Zwor Avavb _vK‡j Zi‡ji c„ôUvb K‡g hvq| 
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4. †Kvqv›Uvg ZË¡ (Quantum Theory): Av‡jvK kw³ †Kv‡bv Drm †_‡K Awew”Qbœ Zi‡½i AvKv‡i †ei bv n‡q AmsL¨ kw³¸”Q 

ev c¨v‡KU AvKv‡i †ei nq| cÕ‡Z¨K i‡Oi Av‡jvi Rb¨ GB kw³¸”Q ev c¨v‡K‡Ui GKwU me©wb¤œ gvb Av‡Q| GB me©wbgœ gv‡bi 

kw³ m¤úbœ KwYKv‡K †Kvqv›Uvg ev †dvUb e‡j| †dvUb PvR© wbi‡c‣ I finxb n‡q _v‡K| 

†dvU‡bi kw³ E = h  f = h  
c


  [†h‡nZz c = f  ]    

†hLv‡b h = cø¨v‡¼i aªæeK = 6.63  10
-34

 Js, f = Av‡jvi K¤úvsK, c = Av‡jvi †eM,  = †dvU‡bi Zi½‰`N ©̈| 

†Kvqv›Uvg Z‡Ë¡i mvnv‡h¨ K…òe¯̀ wewKiY, d‡Uv-Zwor wµqv e¨vL¨v Kiv †M‡jI we”QyiY, e¨wZPvi, AceZ©b, mgeZ©b e¨vL¨v 

Kiv hvq bv| 

 
Zwor †PØ¤̂K eY©vwj 

 

†Kv‡bv c`v‡_©i cigvYy‡Z kw³ cÕ`vb Ki‡j cigvYyi B‡jKUªb †mB kw³ †kvlY K‡i D”P kw³ Í̄‡i Mgb K‡i Aw '̄wZkxj Ae '̄vi m„wó 

K‡i| cieZ©x‡Z w '̄wZkxjZv cÕvwß I cybivq c~‡e©i kw³ Í̄‡i wd‡i Avmvi Rb¨ B‡jKUªb kw³ wewKiY K‡i| GB wewKwiZ kw³‡K 

Avgiv Av‡jv wn‡m‡e †`L‡Z cvB hv g~jZ Zwor †PØ¤̂K wewKiY| wewfbœ ˆ`‡N ©̈i Zi½ wb‡q Zwor †PØ¤̂K wewKiY MwVZ, †h¸‡jvi 

gv‡S ïay Av‡jv „̀k¨gvb|  

 Zwor †PØ¤^K Zi½¸‡jvi Zi½ ˆ`‡N¨©i µgÑ  

Mvgv iwk¥ < iÄb iwk¥ (G·-†i) < AwZ‡e¸bx iwk¥ < „̀k¨gvb Av‡jv < Ae‡jvwnZ iwk¥ < gvB‡µvI‡qf < †eZvi Zi½| 

 wb‡¤œi wP‡Î Zwor †PØ¤^K eY©vwj I Zvi wewfbœ Ask †`Lv‡bv n‡jvÑ 

 
 Zwor †PØ¤^K Zi½¸‡jvi e¨envi: 

Zi‡½i bvg e¨envi 

†eZvi Zi½ †gvevBj †dvb, wRwcGm, wegvb Pvjbv, †iwWI I wUwf msµvšÍ †hvMv‡hvM e¨e '̄vq GB Zi½ e¨eüZ nq| 

gvB‡µvI‡qf Zi½ 

ivWvi hš¿, †bØ I wegvb Pvjbv, †iwWI †hvMv‡hvM e¨e '̄v, wkí KviLvbv, gvB‡µvI‡fb BZ¨vw`‡Z GB Zi½ 

e¨eüZ nq|  

Ae‡jvwnZ iwk¥ 

GB wewKiY †mØiPzwjø, †mØi wnUvi, AvenvIqvi c~e©vfvm, Kzqvkv ev AÜKv‡ii g‡a¨ Qwe D‡Ëvjb, dj 

ï®‹KiY, gvsm‡cwki e¨_v ev Uv‡bi wPwKrmv BZ¨vw`‡Z GB iwk¥ e¨eüZ nq| 

`…k¨gvb Av‡jv GB Zi½ Avgv‡`i †`Lvi Abyf‚wZ Rb¥vq| GB Zi‡½i mxgv jvj eY© †_‡K †e¸wb eY©| 

AwZ‡e¸wb iwk¥ 

Pzwi wb‡ivaK A¨vjvg©, ¯̂qswµq `iRv †Lvjvi hš¿ I KvD›Uvi, Avmj nxiv I bKj e¨vsK †bvU kbv³KiY, 

kj¨wPwKrmvq hš¿cvwZ RxevYygy³KiY, ivmvqwbK wewµqv msNUb, d‡Uv-B‡jKwUªK wµqv msNUb, 

d‡UvMÕvwdK wdj¥, AYyex‣Y h‡š¿i we‡kølY ‣gZv e„w×KiY, gvbe kix‡i wfUvwgb D ˆZwi BZ¨vw`‡Z GB 

iwk¥ e¨eüZ nq| 

iÄb iwk¥ (G·-†i) 

fvOv nvo I †`‡ni Af¨šÍi '̄ A½-cÕZ¨‡½i Qwe D‡Ëvjb, †`‡ni ‣wZKviK wUDgvi †mj aßsmKiY, avZe 

h‡š¿i dvUj kbv³KiY BZ¨vw`‡Z G·-†i e¨eüZ nq| 

Mvgv iwk¥ 

wPwKrmv †‣‡Î wewfbœ †ivM wbY©q, weÁvbvMv‡i M‡elYv, avZe c`v‡_©i LyuZ wbY©q, gvbe †`‡n K¨vÞvi 

AvµvšÍ †mj aßsmKiY BZ¨vw`‡Z GB iwk¥ e¨eüZ nq| 
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 W. †gvnv¤§` Kz`iZ-B-Ly`v (1894-1977).  

evsjv‡‬‡ki AMÕYx ˆRe-imvqbwe` I weÁvb msMVK| wZwb ¯̂vaxb evsjv‡‬‡k cÕ_g weÁvb PP©vi wfZ 

M‡o †Zv‡jb| cÕvK wZK m¤ú‬ wbf©i M‡elYvq wZwb MvQcvjv, LwbR I K wlR eR¨© †_‡K Møæ‡KvR 

cvDWvi, cÖvwYR Dr‡mPK ÔMøæ‡KvRvBg×, RyUwfwËK KvMR ismn cÖvq 18wU D™¢veb wkí KviLvbvq 

cÕ‡qvM‡hvM¨ K‡i †Zv‡jb| wZwb evsjv‡‬k weÁvb I wkí M‡elYv cwil‬ (BCSIR)-Gi cÖwZôvZv 

†Pqvig¨vb wn‡m‡e weÁvb M‡elYvMvi †bUIqvK© M‡o †Zv‡jb; hvi Ici fi K‡i cieZ©x‡Z Ilya, mvi 

I Lv`¨ imvq‡bi †‬kxq Drcv‬b we Í̄xY© nq| evsjv fvlvq weÁvb welqK cÕeÜ iPbvi cÕeZ©K wnmv‡e 

wZwb ¯§iYxq| we‡kl ¯̂xK wZ wn‡m‡e wZwb cvwK Í̄vb miKv‡ii ÔZNgv-B-BgwZqvRÕ I ÔwmZviv-B-

BgwZqvRÕ Ges evsjv‡`k miKv‡ii GKz‡k c‬K (1976) I ¯̂vaxbZv cyi¯‹vi (1984) AR©b K‡ib|  
 

2025 mv‡j Rvcvwb weÁvbx Susumu Kitagawa (mymygy wKZvMvIqv), weªwUk weÁvbx Richard Robson (wiPvW© iemb) I 

wdwjw Í̄wb es‡kv™¢~Z Av‡gwiKvb weÁvbx Omar M. Yaghi (Igi Gg. BqvwM) mw¤§wjZfv‡e imvq‡b †bv‡ej cyi®‹vi AR©b 

K‡ib| avZe-ˆRe KvVv‡gv (†gUvj-AM©vwbK †d«gIqvK©m) Avwe®‹v‡ii Rb¨ Zv‡‬i G cyi¯‹vi †‬Iqv nq| Zuv‡‬i D™¢vweZ 

AYyRvZxq KvVvgwU‡Z eo k~b¨ '̄vb i‡q‡Q| GB KvVv‡gvi gva¨‡g giæf‥wgi evZvm †_‡K cvwb msMÕn, Kve©b WvB A•vBW †kvlY, 

welv³ M¨vm msi‣Y ev ivmvqwbK wewµqv‡K cÕfvweZ Kiv hvq| 

 
imvq‡bi ¸iæZ¡c~Y© K‡qKwU Avwe®‹vi 

 

Avwe®‹vi Avwe®‹viK Avwe®‹vi‡Ki Rb¥ ’̄vb Awe®‹v‡ii mvj 

mvjwdDwiK A¨vwmW  Rvwei Be‡b nvBqvb  cvim¨ (Bivb) 800  

Kve©b WvB A·vBW f¨vb †njg›U  †ejwRqvg 1630 

dmdivm †nbwbM eªvÛ  Rvg©vwb 1669 

nvB‡Wªv‡Rb †nbwi K¨v‡fwÛm  hy³ivR¨ 1766 

bvBwUªK A·vBW †Rv‡md wcÕ÷wj  hy³ivR¨ 1772 

†K¬vwib DBj‡ng kx‡j  Rvg©vwb 1774 

Aw•‡Rb †Rv‡md wcÕ÷wj  hy³ivR¨ 1774 

nvB‡Wªv‡Rb mvjdvBW DBj‡ng kx‡j  Rvg©vwb 1777 

wmwjKb R¨vKe ev‡R©wjqvm  myB‡Wb 1824 

I‡Rvb †d«WwiK †kvbevBb  Rvg©vwb 1840 

B‡jKUªb †R. †R. _gmb  hy³ivR¨ 1897 

†iwWqvg gv‬vg Kzwi I wc‡q‡i Kzwi  d«vÝ 1898 

cøvw÷K (ev‡KjvBU) wjI †eKj¨vÛ †ejwRqvg (Avwe®‹v‡ii ¯'vb- hy³ivóª) 1907 

cvigvYweK msL¨v †nbwi †gvm‡j  hy³ivR¨ 1913 

†cÖvUb Av‡b©÷ iv‬vi‡dvW©  hy³ivR¨ 1919 

wbDUªb †Rgm P¨vWDBK  hy³ivR¨ 1932 

imvqb cvV K‡i Avgiv Rvb‡Z cvwi c‬v_© Kxfv‡e MwVZ, Zv‡‬i AYy I cigvYyi web¨vm †Kgb Ges Zviv wKfv‡e G‡K Ac‡ii m‡½ 

wewµqv K‡i| Gi gva¨‡g Avgiv wewfbœ c‬v‡_©i †fØZ I ivmvqwbK ag©, bZzb †hØM ˆZwi BZ¨vw‬ m¤ú‡K© we Í̄vwiZ aviYv jvf Kwi| 

GQvovI ˆ‬bw›‬b Rxe‡b wPwKrmv I ¯̂v '̄¨‡mev, K wl, wkí I cÕhyw³, cwi‡ek msi‣Ymn wewfbœ †ÿ‡Î imvq‡bi we Í̄ wZ e¨vcK| ZvB 

ejv hvqÑ imvqb ïay cvV¨ bq eis Avgv‡‬i Rxe‡bi Acwinvh© Ask| 
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 weij g„wËKv avZz (Rare Earth Metals-REMs).  

17wU †gØ‡ji GKwU MÕæc n‡jv weij LwbR| B›Uvib¨vkbvj BDwbqb Ae wcIi A¨vÛ A¨vcøvBW †Kwgw÷ªi (IUPAC) bvgKiY 

Abyhvqx, ch©vq mviwYi j¨vš'vbvBW wmwi‡Ri 15wU †gØ‡ji m‡½ ¯‹¨vwÛqvg I BwUªqvg‡K GK‡Î weij LwbR e‡j| G¸‡jv gvwU‡Z 

cvIqv hvq Ges G‡‬i cÕwµqvKiY RwUj nIqvq G‡‬i weij g…wËKv avZz (Rare Earth Elements-REEs) ejv nq| j¨vš'vbvBW 

wmwi‡Ri 15wU ‡gØj n‡jv: j¨vš'vbvg (La), †mwiqvg (Ce), cÖvwmIwWwgqvg (Pr), wbIwWwgqvg (Nd), †cÕv‡gw_qvg (Pm), mvgvwiqvg 

(Sm), BD‡ivwcqvg (Eu), M¨v‡Wvwjwbqvg (Gd), Uvwe©qvg (Tb), wWm‡cÕvwmqvg (Dy), †nvjwgqvg (Ho), Giweqvg (Er), _ywjqvg 

(Tm), BUvwe©qvg (Yb), jy‡UwUqvg (Lu)| 17wU weij Lwb‡Ri g‡a¨ wbIwWwgqvg, BD‡ivwcqvg, Uviweqvg, wWm‡cÕvwmqvg I BwÎqvg- GB 

cuvPwUi e¨envi Zzjbvg~jK †ewk| weij Lwb‡Ri ‬ywU fvMÑnvjKv I fvix|  

 weij Lwb‡Ri e¨envi: weij Lwb‡Ri we¯§qKi Av‡jvK weKxiY I †PØ¤̂K a‡g©i Kvi‡Y GwU AvB‡dvb, wPc, Z_¨cÕhyw³wfwËK hšev ‫ 

miÃvg, mvgwiK miÃvg I AvaywbK A¯-Zwi‡Z e¨eüZ nq| eZ©gvb Z_¨cÖhyw³i G hy‡M Gi e¨env‡ii †ÿÎ e¨vcK,†hgbˆ ‫ 

 kw³kvjx '̄vqx Pz¤̂K 

 Kw¤úDUvi, †Uwjwfkb ev ¯§vU©‡dv‡bi iwOb w¯Œb 

 ¯§vU©‡dv‡bi fvB‡eªkb, †nW‡dv‡bi ev BqvievW‡mi kã 

 nvW© wW‡¯‹ Z_¨ msi‣Y 

 GgAviAvB †gwk‡bi †PØ¤^K †‣Î 

 we ỳ¨r Øviv PvwjZ hvbevn‡bi †gvUi 

 D‡ovRvnvR, †Rbv‡iUi, w¯úW †mÝi, ivWvi wm‡÷g, KwgDwb‡Kkb m¨v‡UjvBU 

 DBÛwgj I †mvjvi c¨v‡bj 

 †Kvqv›Uvg Kw¤úDwUs|  

 weij Lwb‡Ri gRyZ: weij LwbR gRy‡‬ I Drcv‬‡b we‡k¦i kxl© †‬k Pxb| gRy‡` Gi c‡ii Ae '̄v‡b Av‡Q eªvwRj, fviZ, 

A‡÷ªwjqv, ivwkqv, wf‡qZbvg Ges hy³ivóª| hy³iv‡óªi cÕhyw³ †Kv¤úvwb A¨vcj AvB‡dvb ˆZwi‡Z Ôweij g…wËKv avZz× Avg‬vwb K‡i 

Pxb †_‡K| evsjv‡‬‡k b‬x AeevwnKvi evjy, †R‡M IVv Pi, ˆmKZ evjy Ges KqjvLwb †_‡K weij Lwb‡Ri mÜvb cvIqv †M‡Q e‡j 

M‡el‡Kiv Rvwb‡q‡Qb| 

 
Previous Job Questions 

 

 
wewmGm wcÖwjwgbvwi cixÿv 

 

1. weij f‚Zj LwbR (Rare-Earth Minerals) m¤úwK©Z 

†Kvb Z_¨wU mwVK? [47Zg wewmGm] 

 K Gi g‡a¨ 15wU avZz i‡q‡Q 

 L wjw_qvg GB Lwb‡Ri g‡a¨ Ab¨Zg m‬m¨ 

 M Gi AmvaviY †PØ¤̂K ag© i‡q‡Q 

 N BD‡µb G LwbR Drcv‬‡b kxl© Ae '̄v‡b Av‡Q D. M 

2. Av‡m©wb‡Ki cvigvYweK msL¨v KZ? [45Zg wewmGm; 24Zg 

wewmGm]  

 K 33 L 38  M 36 N 44   D. K 

3. †KvbwU †ZRw¯Œq c`v_© bq? [20Zg wewmGm] 

 K †jØn  L BD‡iwbqvg 

 M cøæ‡Uvwbqvg N †bcPzwbqvg D. K 

 
wcGmwm I Ab¨vb¨ cixÿv 

 

1. †Kvb †gŠjwUi AvqbxKiY kw³ †ewk? [wbDwK¬qvi cvIqvi 

cøv‡›Ui Rywbqi Gw•wKDwUf : 23]  

 K Li  L B  M C N Ne   D. N 

2. AvaywbK ch©vq mviwYi g~jwfwË Kx? [gva¨wgK I D”P wk‣v 

Awa`ß‡ii cÖ`k©K (imvqb) : 21]  

 K cvigvYweK msL¨v 

 L cvigvYweK fi  

 M B‡jKUªb web¨vm  

 N Av‡cwÿK cvigvYweK fi   D. M  

3. K…wÎg Dcv‡q ˆZwi Kiv †gŠwjK c`v‡_©i msL¨v KZwU? 

[evsjv‡`k cwimsL¨vb ey‡ivi Awdm mnKvix Kvg-Kw¤úDUvi gy`ªv¶wiK 

: 21; ¯^ivóª gš¿Yvj‡qi Kviv Awa`ß‡ii Kviv ZË¡veavqK : 13]  

 K 5wU   L 11wU  M 6wU  N 20wU   D. N  

4. wb‡Pi †Kvb †gŠjwUi d AiweUv‡j 10wU B‡jKUªb i‡q‡Q? 

[gva¨wgK I D”P wk‣v Awa`ß‡ii cÖ`k©K (imvqb) : 21]  

 K Zn L Ni  M Mg N Se  D. K  

5. †KvbwUi B‡jKUªb Avmw³ me©vwaK? [gva¨wgK I D”P wk‣v 

Awa`ß‡ii cÖ`k©K (imvqb) : 21]  

 K F L Cl  M Br N I  D. L 

6. Ae ’̄všÍi †gŠj †KvbwU? [gva¨wgK I D”P wk‣v Awa`ß‡ii cÖ`k©K 

(imvqb) : 21]  

 K Sc  L Zn M Cu  N Rb  D. M
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‣vi avZzmg~n g‡b ivLvi †KŠkj (Mnemonic) 

wjbv †K iæwe mvRv‡e d«v‡Ý  

wj bv †K iæwe mvRv‡e d«v‡Ý  

Li Na K Rb Cs Fr 

wjw_qvg †mvwWqvg cUvwkqvg iæwewWqvg wmwRqvg d«vwÝqvg 

 g„r‣vi avZy (Alkaline Earth Metals): ch©vq mviwY‡Z MÕæc-2 G Aew '̄Z †gØj¸‡jv‡K Ôg…r‣vi avZzÕ e‡j| h_vÑ †ewiwjqvg 

(Be), g¨vM‡bwmqvg (Mg), K¨vjwmqvg (Ca), †÷ªvbwmqvg (Sr), †ewiqvg (Ba), †iwWqvg (Ra)| GB mKj avZz wewfbœ 

A•vBW wn‡m‡e gvwU‡Z Dcw '̄Z _v‡K Ges cvwbi mv‡_ wewµqvq ¶vi I nvB‡W«v‡Rb M¨vm Drcbœ K‡i| G Kvi‡Y Giv g…r‣vi 

avZz bv‡g cwiwPZ| A_©vr, g…r‣vi avZz + cvwb = kw³kvjx ‣vi + nvB‡Wªv‡Rb M¨vm| 

D`vniYÑ Mg (g¨vM‡bwmqvg) + 2H2O (cvwb) = Mg(OH)2 (g¨vM‡bwmqvg nvB‡Wªv•vBW) + H2 (nvB‡Wªv‡Rb M¨vm)| 

g…r‣vi avZzmg~n wØ‡hvRx †gØj Ges G‡‬i me©‡kl K‣c‡_ ‬ywU K‡i B‡jKUªb _v‡K| G B‡jKUªb ỳwU Z¨vM K‡i K¨vUvqb 

ˆZwii gva¨‡g Giv AvqwbK †hØM MVb K‡i| 

g„r‣vi avZzmg~n g‡b ivLvi †KŠkj (Mnemonic) 

wewiqvwb †gvMjvB Kveve mwi‡q evwU‡Z ivL 

wewiqvwb †gvmjvB Kveve mwi‡q evwU‡Z ivL 

Be Mg Ca Sr Ba Ra 

†ewiwjqvg g¨vM‡bwmqvg K¨vjwmqvg †÷ªvbwmqvg †ewiqvg †iwWqvg 

 AwfRvZ avZz (Nobel Metals): †h mKj avZz mn‡R wewµqvq Ask MÕnY K‡i bv Zv‡‬i ÔAwfRvZ avZzÕ e‡j| Giv wbw®Œq 

Ae '̄vq _v‡K| GB avZzmg~nÑ ¯̂Y© (Au), †iØc¨ (Ag), cøvwUbvg (Pt), †ivwWqvg (Rh), c¨vjvwWqvg (Pd), BwiwWqvg (Ir), 

Iw¯§qvg (Os), iæ‡_wbqvg (Ru), †iwbqvg (Re) [AvswkKfv‡e aiv nq]| 

AwfRvZ avZzmg~n g‡b ivLvi †KŠkj (Mnemonic) 

¯̂Y©vi iƒcvi †cøU †iwW; †cvjvI, Bwjk I iæB ivb‡e (ivbœv Ki‡e) 

¯̂Y©vi iƒcvi †cøU †iwW †cvjvI Bwjk I iæB ivb‡e 

Au Ag Pt Rh Pd Ir Os Ru Re 

¯̂Y© †iØc¨ cøvwUbvg †ivwWqvg c¨vjvwWqvg BwiwWqvg Iw¯§qvg iæ‡_wbqvg †iwbqvg 

 gy ª̀v avZz (Coinage Metals): ch©vq mviwYi MÖæc-11 G Aew '̄Z wZbwU †gØj‡K Ôgy ª̀v avZzÕ e‡j| h_vÑ Kcvi ev Zvgv (Cu),  

†iØc¨ (Ag) I ¯̂Y© (Au)| cÕvPxbKv‡j G avZzmg~n e¨envi K‡i gy‬ªv ˆZwi Kiv n‡Zv hv e¨emv-evwYR¨ I wewbg‡qi gva¨g 

wn‡m‡e eûj e¨eüZ n‡Zv| 

gy ª̀v avZzmg~n g‡b ivLvi †KŠkj (Mnemonic) 

Zvwgg iƒcM‡Ãi ¯̂Y©Kvi 

Zvwgg iƒcM‡Ãi ¯̂Y©Kvi 

Cu Ag Au 

Kcvi ev Zvgv †iØc¨  ¯̂Y© 

D‡jøL¨ wRiKb, g¨vM‡bUvBU, Bj‡gvbvBU, †KvivÛvg, †gvbvbRvBU, iæUvBj cÕf wZi mgš^‡q MwVZ g~j¨evb LwbR ÔKv‡jv †mvbvÕ bv‡g 

cwiwPZ| 

 big avZz (Soft Metals): †h mKj avZz MVbMZ w‬K †_‡K big Zv‡‬i big avZz e‡j| me ‣vi avZz I gy‬ªv avZzB ‘Soft 

Metal’| GQvov AviI wKQy avZz‡KI Zv‡‬i ˆewk‡ó¨i Kvi‡Y ‘Soft Metal’ wn‡m‡e MY¨ Kiv nq| †hgbÑ K¨vjwmqvg (Ca), 

M¨vwjqvg (Ga), wUb (Sn), mxmv (Pb) BZ¨vw`|  

 Zij avZzz (Liquid Metals): ÔZij avZzÕ ej‡Z Ggb avZz‡K †evSvq, hv mvaviY K‣ ZvcgvÎvq (cÕvq 25°C) Zij Ae '̄vq 

_v‡K A_ev mvgvb¨ DËv‡c Zi‡j cwiYZ nq| cvi` ev gvK©vwi (Hg) GKgvÎ avZz hv ¯̂vfvweK K‣ ZvcgvÎvq Zij Ae ’̄vq 

_v‡K| Gi Mjbv¼ −38.83°C| GQvov AviI wKQy avZz ¯̂í Mjbv‡¼i Kvi‡Y mn‡R Zi‡j cwiYZ nqÑ 

 M¨vwjqvg (Ga): Mjbv¼ 29.8°C, nv‡Z ai‡j M‡j hvq| 

 wmwRqvg (Cs): Mjbv¼ 28.5°C, GKwU AwZ mwµq ¶vi avZz| 

 d«vwÝqvg (Fr): Mjbv¼ cÖvq 27°C, GKwU weij I †ZRw¯Œq †gØj| 

G‡‬i g‡a¨ ïay cvi‬B ¯̂vfvweKfv‡e Zij, evwKiv DËv‡c Zij nq| 
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ÿviK I ÿvi (Base & Alkali) 

 

‣vi I ‣viK cÕvqB GKB A‡_© e¨eüZ n‡jI Zv‡‬i g‡a¨ h‡_ó AmvgÃm¨Zv we‬¨gvb| wb‡P Zv Av‡jvPbv Kiv n‡jvÑ 

 ¶viK (Base).  

avZzi A·vBW ev nvB‡Wªv•vBW‡K ‣viK e‡j| Giv A¨vwm‡Wi ‬vbK Z †cÕvUb MÕnY K‡i Ges A¨vwm‡Wi mv‡_ wewµqv K‡i jeY I 

cvwb Drcbœ K‡i| Giv Rjxq ‬ªe‡Y nvB‡Wªvw•j Avqb (OH

) †‬q| D‬vniYÑ †mvwWqvg nvB‡Wªv•vBW (NaOH), cUvwkqvg 

nvB‡Wªv•vBW (KOH), K¨vjwmqvg A·vBW (CaO), g¨vM‡bwkqvg A·vBW (MgO) BZ¨vw`| ¶viK m¤úwK©Z wewfbœ gZev‬ wb‡P 

†‬Iqv n‡jvÑ 

 A¨vi‡nwbqv‡mi gZev`: †h mg Í̄ †hØM Rjxq ‬ªe‡Y OH
 

Avqb ‬vb K‡i Zv‡‬i‡K ‣viK e‡j| †hgbÑ GB gZev` Abyhvqx 

NaOH GKwU ¶viK| 

NaOH (aq)  Na
+
(aq) + OH


 (aq) 

 eªb‡÷W-jvDwii gZev` ev †cÖvUbxq gZev`: †m mg Í̄ †hØM ev Avqb †cÕvUb MÕnY K‡i Zviv n‡jv ‣viK| †hgbÑ NH3 I Cl
-
 

DfqB ¶viK| 

NH3 + H
+
  NH4

+
 

Cl

 + H

+
 HCl 

 jyBm gZev` ev B‡jKUªbxq gZev`: †h mg Í̄ †hØM ev Avqb B‡jKUªb †Rvo ‬vb K‡i Zviv n‡jv jyBm ‣viK| K‡qKwU jyBm 

¶viK- NH3, H2O, CN

, OH


 BZ¨vw`| 

eªÝ‡UW-jvDwii gZev‬ Abymv‡i H2O A¤ø I ‣vi Dfq ag© cÕ‬k©b K‡i| ZvB H2O †K A¨v‡çv‡UwiK ev Dfag©x ejv nq| 

 ¶vi (Alkali).  

†h mKj avZe nvB‡Wªv•vBW cvwb‡Z m¤ú~Y© ‬ªexf‥Z nq Zv‡‬i ‣vi e‡j| †hgbÑ †mvwWqvg nvB‡Wªv•vBW (NaOH), cUvwkqvg 

nvB‡Wªv•vBW (KOH), g¨vM‡bwmqvg A•vBW (MgO), †ewiqvg nvB‡Wªv•vBW [Ba(OH)2] BZ¨vw`| Avevi, †h mKj ÿviK cvwb‡Z 

‬ªexf~Z nq Zv‡‬i ÿvi e‡j| †hgbÑ 

NaOH (aq)  Na
+
(aq) + OH


 (aq) 

NH4OH (aq)  NH4
+
 (aq) + OH


 (aq) 

wKš` avZe A•vBW †hgbÑ K¨vjwmqvg A·vBW ev Pzb (CaO) G OH

 g~jK †bB, Z‡e Rjxq ‬ªe‡Y OH


 Avqb ‬vb K‡i| GwU 

cvwb‡Z ‬ªexf‥Z bv nIqvq GwU ïay ‣viK, ‣vi bq| 

NH3 (g) + H2O (l)  NH4OH (aq) 

CaO (s) + H2O (l)  Ca(OH)2 (aq) 

GLv‡b NH3 (A¨v‡gvwbqv) I CaO (KzBK jvBg ev Pzb) ïay ¶viK Ges NH4OH I Ca(OH)2 ¶viK I ¶vi DfqB| Avevi, 

CuO, FeO, Fe(OH)2, FeO, Fe2O3, Al(OH)3 Gi cÕ‡Z¨‡KB ‣viK| cvwb‡Z ‬ªexf‥Z nq bv e‡j Giv ‣vi bq| †m‡nZz Avgiv 

ej‡Z cvwi, mKj ‣viB ‣viK wKš` mKj ‣viK ¶vi bq| Z‡e Giv A‡bK †‣‡Î cvwb‡Z Aí cwigv‡Y ‬ªexf‥Z n‡q g…‬y ¶vi 

wn‡m‡eI AvPiY Ki‡Z cv‡i|  

cvwbi A¨vjKvwjwbwU (¶viZ¡): cvwbi A¨vjKvwjwbwU N‡U cvwb‡Z Kve©‡bU (CO3
2

), evBKve©‡bU (HCO3

) I nvBWª·vBW (OH


) 

Avq‡bi g‡Zv wKQz ‣vixq c‬v‡_©i Dcw '̄wZi Kvi‡Y| GB c‬v_©¸‡jv cvwbi pH (A¨vwmwWwU/¶vixqZv) cwieZ©b‡K cÕwZ‡iva K‡i ev 

w '̄wZkxj ivL‡Z mvnvh¨ K‡i| Pzbvcv_i Ges W‡jvgvBU mg…× wkjv †_‡K LwbR c‬v_© cvwb‡Z wgwkÕZ n‡j A¨vjKvwjwbwU ev‡o| 
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A¨vwgb, A¨vgvBW I G÷vi 

 

 A¨vwgb (Amines).  

A¨vwgb‡K A‪Re †hØM A¨v‡gvwbqvi ˆRe RvZK ejv nq| A¨v‡gvwbqvi (NH3) GK ev GKvwaK nvB‡Wªv‡Rb cigvYy A¨vjKvBj g~jK 

(CnH2n+1ev R) ev A¨vivBj g~jK Øviv cÕwZ '̄vwcZ n‡j †h †hØM ˆZwi nq Zv‡K A¨vwgb e‡j| †hgbÑ wg_vBj A¨vwgb (CH3-

NH2), A¨vwbwjb  (C6H5  NH2) BZ¨vw`|  

A¨vivBj g~jK: †ebwRb (C6H6) †hØ‡Mi GKwU nvB‡Wªv‡Rb cigvYy AcmviY Ki‡j †h g~jK ˆZwi nq Zv‡K A¨vivBj g~jK 

(C6H5) e‡j| 

 

A¨vwg‡bi bvg e¨envi 

wg_vBj A¨vwgb (CH3NH2) I  

WvBwg_vBj A¨vwgb (CH3NHCH3) 

 Pvgov wk‡í †jvgbvkK wn‡m‡e|  

 wg_vBj A¨vwgb cuPv gv‡Q ‬yM©Ü m…wói Rb¨ ‬vqx| 

B_vBj A¨vwgb (C2H5NH2)  gwiPv we‡ivax ivmvqwbK ‬ªe¨ ˆZwi‡Z| 

†n•vwgw_wjb WvB-A¨vwgb (NH2(CH2)6NH2)  K wÎg Zš` ÔbvBjbÕ ˆZwi‡Z| 

wdbvBj A¨vwgb  bvbv ai‡bi iÃK I mvjdv WªvM ˆZwi‡Z| 

 A¨vgvBW (Amides).  

G÷vi I A¨v‡gvwbqv A_ev A¨vwg‡bi g‡a¨ cÕwZ '̄vcb wewµqvq Drcbœ ˆRe †hØM‡K A¨vgvBW e‡j| †hgbÑ Rx‡ei †cÕvwUb, bvBjb, 

c¨vivwmUvgj (A¨vwmU¨vwg‡bv‡db) BZ¨vw`| 

 G÷vi (Esters).  

ˆRe A¨vwmW I A¨vj‡Kvn‡ji wewµqvq Drcbœ ˆRe †hØM‡K G÷vi e‡j| GwU Kv‡e©vw•wjK A¨vwm‡Wi GKwU RvZK| G÷v‡ii 

mvaviY ms‡KZ R-COOR| Giv myMwÜhy³ Ges dj I dy‡ji wgwó M‡Üi Rb¨ ‬vqx| †hgbÑ 

G÷v‡ii bvg cÖvwß¯’vb G÷v‡ii bvg cÖvwß¯’vb 

A¨vgvBj A¨vwm‡UU ev B_vb‡qU/ 

†c›UvBj A¨vwm‡UU ev B_vb‡qU 

cvKv Kjv †ebRvBj A¨vwm‡UU †Rmwgb dyj 

A±vBj A¨vwm‡UU cvKv Kgjv wg_vBj weDUvb‡qU Av‡cj 

weDUvBj weDUv‡iU cvKv Avbvim weDUvBj A¨vwm‡UU gay 

3 wg_vBj weDUvBj B_vb‡qU bvkcvwZ B_vBj AvB‡mvf¨vwjwi‡qU KuvVvj 

B_vBj di‡gU †jey cÖcvBj †n•vb‡qU cwbi 

 G÷v‡ii e¨envi:  

 †Zj, Pwe©, AvVv, †mjy‡jvR, iO, evwb©k BZ¨vw‬i ‬«veK wn‡m‡e G÷vi e¨eüZ nq|  

 weDUvBj A¨vwm‡UU Ô†cwbwmwjbÕ-Gi ‬ªveK wn‡m‡e e¨eüZ nq|  

 †Mvjv‡ci cvucwo‡Z G÷vi _v‡K hv †_‡K †Mvjvc Rj cÕ¯̀Z Kiv nq| 

 ms‡køwlZ G÷vi w‬‡q d‡ji myMwÜ I d‡ji K wÎg g‡bvig ¯̂v‬ ˆZwi Kiv nq| †hgbÑ 

K…wÎg ¯̂v` I myMwÜi cÖK…wZ G÷vi K…wÎg ¯̂v` I myMwÜi cÖK…wZ G÷vi 

ivm‡eix AvB‡mvweDUvBj di‡gU Avbvim wg_vBj weDUvB‡iU 

Kjv AvB‡mvA¨vgvBj A¨vwm‡UU A¨vwcÖKU A¨vgvBj weDUvB‡iU 

Kgjv AKUvBj A¨vwm‡UU Av‡cj AvB‡mv A¨vgvBj f¨v‡j‡iU 
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Gwi÷Uj w_Id«v÷vm K¨v‡ivjvm wjwbqvm †MÖMi †Rvnvb †g‡Ûj jyB cv¯̀i 

 
RxeweÁv‡bi Ae`vb AviI K‡qKRb weL¨vZ weÁvbx 

 

weÁvbx  †‬k  Ae`vb 

Kvj© Avb©÷ fb †eqvi  (Karl Ernst von Baer) ivwkqv AvaywbK åƒYwe`¨vi RbK| 

AMv÷ fvBRg¨vb (August Weismann) Rvg©vwb Rvg©cøvRg gZev‽⁈i (Germplasm Theory) cÖe³v| 

wnD‡Mv ‬¨v wåm (Hugo de Vries) ‼b⁈vij¨vÛm wgD‽Ukb gZev‽⁈i (Mutation Theory) cÖe³v| 

_gvm nv›U gM©vb (Thomas Hunt Morgan) hy³ivóª wRb gZev‽⁈i (Gene Theory) cÖe³v| 

†Rgm IqvUmb I d«vwÝm wµK  

(James Watson & Francis Crick) 

hy³ivóª 

I hy³ivR¨ 

DNA-Gi Wvej ‼nwj‾ MVb Avwe®‹vi K‽ib| 

ievU© wR. GWIqvW©m (Robert G. Edwards) hy³ivR¨ Ô‼U÷wUDe ‼eweÕ cÖhyw³i RbK| 

BDwk‡bvwi Imywg (Yoshinori Ohsumi) Rvcvb ‼Kv‽li A‽Uv‽dwR cÕwµqv m¤^‽Ü e¨vL¨v ‼⁈b| 

 

g¨vwi B. eªv‽¼v (Mary E. Brunkow), ‼d«W ivgm‽Wj (Fred Ramsdell) Ges wkgb mvKv¸wP (Shimon Sakaguchi) 

‼hØ_fv‽e 2025 mv‽ji wdwRIjwR ev wPwKrmvweÁvb I kvixiZ‽Ë¡ ‼bv‽ej cyi¯‹vi jvf K‽i‽Qb| Ô‼cwi‽divj BwgDb Ujv‽iÞ× 

(Peripheral Immune Tolerance) ev ‼⁈‽ni wbivcËve¨e '̄vi ÔcÕvwšÍK mnbkxjZv× msµvšÍ ‼gØwjK M‽e‽lvYvi Rb¨ Zuv‽⁈i GB 

cyilKvi ‼⁈Iqv nq| Kxfv‽e BwgDb wm‽÷g kix‽ii wbR¯̂ wUmy¨‽K AvµgY Kiv ‼_‽K wb‽R‽K weiZ iv‽LÑZvB Zv‽⁈i 

M‽e‽lvYvi g~j welq wQj| 

wkgb mvKv¸wP 1995 mv‽j GKwU ARvbv ‼kÕwYi BwgDb ‼Kvl Avwe®‹vi K‽ib (eZ©gv‽b ‼i¸‽jUwi wU ‼mj (Tregs) bv‽g cwiwPZ) 

‼hwU A‽UvBwgDb ‼iv‽Mi weiæ‽× myi‿v cÕ⁈vb K‽i| g¨vwi B. eªv‽¼v Ges ‼d«W ivgm‽Wj 2001 mv‽j Foxp3 wRb kbv³ K‽ib, 

hvi wgD‽Uk‽bi d‽j IPEX wmb‽Wªv‽gi g‽Zv ¸iæZi A‽UvBwgDb ‼iv‽Mi m⁂wó nq| cieZ©x‽Z, mvKv¸wP Dch©z³ ⁈yBwU Avwe®‹v‽ii 

g‽a¨ cvi¯úwiK m¤úK© wbY©q K‽i ‼⁈Lvb ‼h, Foxp3 wRbB ‼i¸‽jUwi wU ‼m‽ji weKvk I Kvh©µg wbqš⁇Y K‽i| 

Zuv‽⁈i GB mw¤§wjZ Avwe®‹vi ‼cwi‽divj Ujv‽iÞ M‽elYvi AvaywbK hy‽Mi m~Pbv K‽i‽Q, hv A‽UvBwgDb ‼ivM, K¨vÞvi Ges A½ 

cÕwZ '̄vcb wPwKrmvq bZzb m¤¢vebvi Øvi D‽b¥vPb K‽i‽Q| 

 

GK bR‡i RxeweÁv‡bi wewfbœ Z‡Ë¡i RbK 

A¨vwi÷Uj 

RxeweÁv‽bi 

RbK/cÕvYxweÁv‽bi RbK 

(wZwb ivóªweÁv‽biI RbK) 

wmMgyÛ d«‡qW 

g‽bvwe‽kølY ev g‽bvweÁv‽bi 

RbK/g‽bvmgx‿Y wPwKrmv c×wZi RbK 

K¨v‡ivjvm wjwbqvm wØc⁈ bvgKi‽Yi RbK A¨v›Uwb f¨vb wjD‡qbûK AYyRxeweÁvb/e¨vK‽UwiI‽jvwRi RbK 

w_Id«vmUvm Dw™¢⁈ weÁv‽bi RbK jyB cv¯̀i ‼ivMRxevYy Z‽Ë¡i RbK 

†MÖMi †Rvnvb †g‡Ûj eskMwZwe`¨v/wRbZ‽Ë¡i RbK ÷¨vbwj fvB‽ivjwRi RbK 

DBwjqvg nv‡f© kvixiwe`¨vi RbK cj evM© ‼R‽bwUK BwÃwbqvwis-Gi RbK 

ievU© ûK ‼Kvl we⁈¨vi RbK   

GK bR‡i wewfbœ RxevYy Avwe®‹viK 

ievU© KK h²v, K‽jiv nvi‡f ‡R. Aëvi 

‼ncvUvBwUm-wm fvBivm 

(gvby‽li bxie NvZK) 

GWIqvW© †Rbvi ¸wUemšÍ g›Uvwbqvi I ievU© M¨v‡jv HIV fvBivm 



RxeweÁvb  305 

2. ¸j¥ (Shrubs): ¸j¥ n‽jv Ggb ai‽bi Kvôj Dw™¢⁈ hv Mv‽Qi Zzjbvq AvKv‽i ‼Qv‽Uv Ges 

mvaviYZ 2 ‼_‽K 5 wgUvi D⁃PZvm¤úbœ n‽q _v‽K| ¸‽j¥i KvÐ Kvôj n‽jI Zv Mv‽Qi g‽Zv 

cÖavb I DuPz bq; eis gvwUi KvQvKvwQ ‼_‽K GKvwaK kvLv-cÕkvLvq wef³ n‽q ‼e‽o I‽V| GB 

‼kÕwYi Dw™¢⁈ Nb Wvjcvjvq cwic~Y© Ges ‼mØ›⁈h© I myM‽Üi Rb¨ cwiwPZ| 

D`vniY: Rev, ‼Mvjvc, MÜivR, ‼jey, i½b BZ¨vw⁈| 

 

3. Dc¸j¥ (Under Shrubs): Dc¸j¥ n‽jv Ggb ai‽bi Kvôj ev Avav-Kvôj Dw™¢⁈ hv ¸‽j¥i 

Zzjbvq AviI ‼Qv‽Uv Ges mvaviYZ 1 wgUvi ev Zvi Kg D⁃PZv ch©šÍ e⁂w× cvq| G‽⁈i kvLv-

cÕkvLv ¸‽j¥i g‽ZvB Qov‽bv n‽jI MVb Zzjbvg~jKfv‽e ‼Kvgj I Kg kw³kvjx nq| G‽⁈i 

RxebKvjI ¸‽j¥i Zzjbvq ‼Qv‽Uv ‼ewkifvMB GK ev ⁈yB eQ‽ii g‽a¨ Zv‽⁈i c~Y© e⁂w× I cÕRbb 

m¤úbœ K‽i| 

D`vniY: Kvévmy›⁈v, Avku‽kIov, Zzjmx, j¨v‽fÛvi, cyw⁈bv, ⁈v⁈g⁈©b BZ¨vw⁈|  

4. exiær (Herbs): exiær n‽jv Ggb GKcÕKvi A-Kvôj Dw™¢⁈ hv‽⁈i KvÐ big I imvj Ges 

mvaviYZ GK ‼gØmy‽gi Rb¨ RxweZ _v‽K| G‽⁈i RxebPµ LyeB msw‿ßÑexR A¼z‽iv⁈Mg ‼_‽K 

ïiæ K‽i dzj, dj Ges g⁂Zz¨i mewKQy GKwU wbw⁈©ó FZzi g‽a¨B m¤úbœ nq| D⁃PZvq Giv 

mvaviYZ Lye Kg nq Ges gvwUi KvQvKvwQ Ae '̄vb K‽i| exiær ‼kÕwYi Dw™¢⁈ Lv⁈¨km¨, kvKmewR 

I Jlwa MvQ wn‽m‽e Avgv‽⁈i Rxe‽b ¸iæZ¡c~Y© f⁁wgKv iv‽L| 

D`vniY: avb, Mg, f⁁Æv, awbqv, mwilv, ⁈~e©vNvm BZ¨vw⁈|  

 Avqy®‹v‡ji wfwË‡Z exiær‡K mvaviYZ wZb fv‡M fvM Kiv nq| h_vÑ 

GKel©Rxex Dw™¢‬ (Annual Plants) wØel©Rxex Dw™¢‬ (Biennial Plants) eûel©Rxex Dw™¢‬ (Perennial Plants) 

GKel©Rxex Dw™¢⁈ n‽jv Ggb ai‽bi 

Dw™¢⁈ hviv GKwU wbw⁈©ó ‼gØmyg ev 

eQ‽ii g‽a¨B Zv‽⁈i m¤ú~Y© RxebPµ-

exR ‼_‽K A¼z‽iv⁈Mg, e⁂w×, dzj 

‼dvUv, djaviY Ges g⁂Zz¨-mgvß K‽i| 

Giv mvaviYZ ⁈ªæZ e⁂w× nq Ges 

K⁅wl‽‿‽Î Lv⁈¨ I mewR Drcv⁈‽bi Rb¨ 

¸iæZ¡c~Y©|  

D`vniY: avb (Nvm RvZxq Dw™¢⁈), 

Mg, mwilv, U‽g‽Uv, gUiïuwU BZ¨vw⁈| 

wØel©Rxex Dw™¢⁈ n‽jv Ggb Dw™¢⁈ hviv 

Zv‽⁈i c~Y© RxebPµ m¤úbœ Ki‽Z ⁈yB 

eQi mgq ‼bq| cÕ_g eQ‽i Zviv g~jZ 

wkKo, KvÐ I cvZvi g‽Zv ‼f‽R‽UwUf 

A½ ˆZwi K‽i Ges wØZxq eQ‽i Zviv 

dzj I dj Drcv⁈b K‽i Ges Gici 

g⁂Zz¨ N‽U| mvaviYZ GB ai‽bi 

Dw™¢⁈¸‽jv‽Z cÕ_g eQi ‼Kv‽bv dzj 

‼⁈Lv hvq bv|  

D`vniY: MvRi, ‼cuqvR, eªKwj, g~jv, 

dzjKwc, euvavKwc BZ¨vw`| 

eûel©Rxex Dw™¢⁈ n‽jv Ggb Dw™¢⁈ 

‼h¸‽jv ⁈yB eQ‽ii ‼ewk mgq a‽i ‼eu‽P 

_v‽K Ges RxebP‽µ GKvwaKevi dzj I 

dj Drcv`b Ki‽Z m‿g nq| G‽⁈i 

RxebKvj `xN©-wKQy Dw™¢⁈ K‽qK eQi, 

Avevi wKQy cÕRvwZ K‽qKk eQi ch©šÍI 

wU‽K _vK‽Z cv‽i| mvaviYZ GB 

Dw™¢⁈¸‽jv cÕwZ ‼gØmy‽g bZzb K‽i dzj-

dj w⁈‽q _v‽K|  

D`vniY: ‼ivR‽gwi, Zzjmx, Av⁈v, njy⁈, 

`~e©vNvm BZ¨vw`| 

 
 †eb_vg I ûKv‡ii cÖvK wZK †kÖwYweb¨vm  

 

Dwbk kZ‽Ki cÕL¨vZ Bs‽iR Dw™¢⁈weÁvbx RR© ‼eb_vg (George Bentham) Ges m¨vi ‼Rv‽md WvjUb ûKvi (Joseph Dalton 

Hooker) Zuv‽⁈i weL¨vZ MÕš' Genera Plantarum (1862-1883)-G Dw™¢⁈RM‽Zi GKwU cÕvK⁅wZK ‼kÕwYweb¨vm c×wZ cÕ Í̄ve 

K‽ib| GB c×wZ‽Z Dw™¢‽⁈i eûwea MVbMZ ˆewkó¨ we‽kølY K‽i GKwU Zzjbvg~jK, ‼hØw³K I weÁvbm¤§Z ‼kÕwYweb¨vm Dc '̄vcb 

Kiv nq, hv AvaywbK Dw™¢⁈Z‽Ë¡ AvRI eûjfv‽e M⁂nxZ I mgv⁈⁂Z| ‼eb_vg I ûKvi Dw™¢⁈RMZ‽K g~jZ ⁈ywU DcRM‽Z (Sub-

Kingdom) wef³ K‽ib| h_vÑ DcRMr 1: Acy®úK Dw™¢⁈ (Cryptogamia) I DcRMr 2: mcy®úK Dw™¢⁈ (Phanerogamia)|  
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RxeweÁvb, beg-‬kg †kÖwY †evW© eB D‧P gva¨wgK RxeweÁvb cÖ_g cÎ. Aveyj nvmvb 

g¨v‡µvwbDwUª‡q›U 

10wU| h_vÑ 

bvB‽Uªv‽Rb (N) cUvwkqvg (K) 

dmdivm (P) K¨vjwmqvg (Ca) 

g¨vM‽bwmqvg (Mg) Kve©b (C) 

nvB‽Wªv‽Rb (H) Aw‾‽Rb (O) 

mvjdvi (S) ‼jØn (Fe) 
 

9wU| h_vÑ 

bvB‽Uªv‽Rb (N) cUvwkqvg (K) 

dmdivm (P) K¨vjwmqvg (Ca) 

g¨vM‽bwmqvg (Mg) Kve©b (C) 

nvB‽Wªv‽Rb (H) Aw‾‽Rb (O) 

mvjdvi (S)  
 

AZ¨vek¨Kxq Dcv⁈vb¸‽jvi g‽a¨ Kve©b, nvB‽Wªv‽Rb I Aw‾‽Rb Qvov me KqwU Dcv⁈vb Dw™¢⁈ gvwU n‽Z ‼kvlY K‽i| 

gvB‡µvwbDwUª‡q›U 

6 wU| h_vÑ 

` Í̄v ev wRsK (Zn) g¨vsMvwbR (Mn) 

‼gvwje‽Wbvg (Mo) ‼evib (B) 

Zvgv ev Kcvi (Cu) ‼K¬vwib (Cl) 
 

8wU| h_vÑ 

` Í̄v ev wRsK (Zn) g¨vsMvwbR (Mn) 

‼gvwje‽Wbvg (Mo) ‼evib (B) 

Zvgv ev Kcvi (Cu) ‼K¬vwib (Cl) 

‼jØn (Fe) wb‽Kj (Ni) 
 

†gvU: 16wU| †gvU: 17wU| 

Dw™¢‡‬i g¨v‡µvwbDwUª‡q›U¸‡jv g‡b ivLvi Rb¨ GKwU mnR mnemonic n‡jvÑ My Kind Cat Feeds Nice CHOPS.  

My Kind Cat Feeds Nice CHOPS 

Mg K Ca Fe N C H O P S 

 Dw™¢‡‬i cywó Dcv‬v‡bi AfveRwbZ jÿY.  

Dw™¢‽⁈i ‼Kv‽bv cywó Dcv⁈v‽bi Afve n‽j we‽kl j‿‽Yi gva¨‽g Dw™¢⁈ Zv cÕKvk K‽i| G j‿Y¸‽jv‽K AfveRwbZ j‿Y 

(Deficiency Symptoms) ejv nq| wb‽¤œ Dw™¢‽⁈i wKQy cywó Dcv⁈v‽bi AfveRwbZ j‿Y D‽jøL Kiv n‽jvÑ 

cywó Dcv`vb Afv‡ei j‣Y 

bvB‽Uªv‽Rb (N) 

 bvB‽Uªv‽R‽bi Afv‽e ‼K¬v‽ivwdj m⁂wó‽Z weNœ N‽U|  

 ‼K¬v‽ivwd‽ji Afv‽e cvZv njy⁈ n‽q hvq, hv‽K ‼K¬v‽ivwmm ejv nq|  

 ‼Kv‽li e⁂w× I wefvRb nªvm cvq Ges Dw™¢‽⁈i e⁂w× K‽g hvq| 

dmdivm (P) 

 cvZv ‼e¸wb n‽q hvq| 

 g⁂Z AÂj m⁂wó nq, cvZv, dzj I dj S‽i ‼h‽Z cv‽i|  

 Dw™¢⁈ Le©vKvi n‽q hvq| 

cUvwkqvg (K) 

 cvZvi kxl© I wKbviv njy⁈ nq Ges g⁂Z AÂj ˆZwi nq|  

 cvZvi wkivi ga¨eZ©x '̄vb njy⁈ n‽q hvq|  

 cvZv KzuK‽o Av‽m, Dw™¢‽⁈i e⁂w× K‽g Ges kxl© I cvk¦© gyKzj g‽i hvq|  

K¨vjwmqvg (Ca) 

 KwP cvZvq ‼K¬v‽ivwmm nq|  

 cvZv KzuK‽o hvq, cvZvi wKbviv eivei AÂj g‽i hvq|  

 dzj ‼dvUvi mgq KvÐ nVvr ïwK‽q hvq Ges Dw™¢⁈ ‼bwZ‽q c‽o| 

g¨vM‽bwmqvg (Mg) 

 ‼K¬v‽ivwdj ˆZwi bv nIqvq cvZvi meyR is nvjKv n‽q hvq|   

 mv‽jvKms‽køl‽Yi nvi K‽g hvq|  

 cvZvi wkivi ga¨eZ©x As‽k ‼K¬v‽ivwmm nq| 
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wewfbœ †ivM wbY©vqK hš‫  

 

AvaywbK wPwKrmvweÁv‽b ‼ivM wbY©‽qi hš⁇ AZ¨šÍ ¸iæZ¡c~Y© GKwU Dcv⁈vb| Gme h‽š⁇i gva¨‽g ‼ivM ⁈ªæZ I wbf©yjfv‽e kbv³ Kiv 

m¤¢e nq, hv mgqg‽Zv mwVK wPwKrmv MÕn‽Y mnvqZv K‽i| cÕhyw³i AMÕMwZi d‽j Gme hš⁇ AviI DbœZ I Kvh©Ki n‽q DV‽Q, d‽j 

gvbe‽⁈‽ni my '̄Zvq G¸‽jvi Ae⁈vb Acwimxg| wb‽gœ wKQy ¸iæZ¡c~Y© ‼ivM wbY©q h‽š⁇i msw‿ß weeiY ‼⁈Iqv n‽jv| 

G•‡i (X-Ray) 

 

1885 mv‽j (Drm: beg-`kg †kÖwY weÁvb, GbwmwUwe) gZvšÍ‽i 1895 mv‽j (Drm: 

c`v_©weÁvb, GmGmwm, evDwe) DBj‽njg i›U‽Rb GwU Avwe®‹vi K‽ib hv gvsk‽cwk ‼f⁈ 

K‽i d‽UvMÕvwdK ‼cø‽U Qwe Zzj‽Z cv‽i| G‾-‽i- Gi AcÕ‽qvRbxq wewKiY ‼hb kix‽i 

‼Kv‽bv ‿wZ Ki‽Z bv cv‽i ‼mRb¨ cÕ‽qvRbxq mZK©Zv wn‽m‽e G‾‽i ‼bqvi mgq wbw⁈©ó 

Ask Qvov kix‽ii evwK Ask wmmvi ˆZwi A¨v‽cÕvb w⁈‽q ‼X‽K w⁈‽Z nq| mvaviYZ Lye 

cÕ‽qvRb Qvov Mf©eZx‽⁈i G‾‽i Kiv nq bv| 

e¨envi: 

 nvo fvOv, ⁈uv‽Zi ‿q, wcË_wj I wKWwbi cv_i, h²v, wbD‽gvwbqv, dzmdz‽mi 

K¨vÞvi cÕf⁅wZ wbY©‽q GwU e¨eüZ nq|  

 ey‽Ki G‾‽i K‽i ürwc‽Ði Ae '̄v ‼⁈Lv nq|  

 ‼ewiqvg G‾‽ii gva¨‽g Lv⁈¨bvwji ‼ivM ‼hgb-Avjmvi, A‽š⁇i cÕwZeÜKZv wbY©q Kiv 

nq|  

 GwU K¨vÞvi ‼Kvl‽K ‼g‽i ‼dj‽Z cv‽i e‽j ‼iwWI‽_ivwc‽Z G‾-‽i wPwKrmvi Rb¨ 

e¨envi Kiv nq| 

†g‡gvMÖvwd (Mammography) 
Í̄b K¨vÞvimn Í̄‽bi wewfbœ ‼ivM wbY©‽qi Rb¨ Kg-kw³i G·-‽i e¨envi K‽i ‼h c×wZ 

cÕ‽qvM Kiv nq Zv‽K ‼g‽gvMÕvwd e‽j| 

AvjUªvm‡bvMÖvwd 

(Ultrasonography) 

 

G cix‿vq D⁃P Kcv‽¼i kã Zi‽½i cÕwZaßwbi gva¨‽g B‽gwRs K‽i kix‽ii wfZ‽ii A½, 

gvsm‽cwki Qwe ‼Zvjv nq| G kã Zi‽½i K¤úv¼ 1-10 ‼gMvnvU©R|  

e¨envi:  

 cÕm~wZi M‽f© åƒ‽Yi Ae '̄vb, MVb, AvKvi Rvbvi cvkvcvwk Rivqyi wUDgvi I Ab¨vb¨ 

‼cjwfK ‼ivMmg~n wbY©q Kiv hvq|  

 wUDgvi, wcËcv_i, ü⁈wc‽Ði ÎæwU cÕf⁅wZ Rvbvi Rb¨ GwU e¨eüZ nq| GwU G‾‽ii 

Zzjbvq wbivc`|  

D‽jøL¨ ürwcÐ cix‿v Kivi Rb¨ kãZi½ Z_v AvjUªvm‽bvMÕvwd e¨envi Kiv n‽j Zv‽K 

B‽KvKvwW©IMÕvwd e‽j| 

wmwU ¯‹¨vb  

(CT Scan) 

[CT = Computed 

Tomography] 

 

ÔU‽gvMÕvwd× k‽ãi A_© n‽jv wÎgvwÎK e¯̀i wØgvwÎK As‽ki Qwe ˆZwi Kiv| wmwU ¯‹¨vb n‽jv 

Ggb GKwU AvaywbK hš⁇, ‼hLv‽b G‾-‽i e¨envi K‽i kix‽ii Af¨šÍixY A½-cÕZ¨‽½i 

wek⁈ I ch©vqµwgK Qwe ˆZwi Kiv nq|  

e¨envi: 

 big wUmy¨, dzmdzm, wkiv-agwb, gw Í̄‽®‹i c~Y©v½ Qwe ‼bqvi Rb¨| 

 hK⁅r, dzmdzm, AMœ¨vk‽qi K¨vÞvi kbv‽³ Ges wUDgvi kbv‽³i Kv‽R wmwU ¯‹¨vb Kiv nq|  

 wmwU ¯‹¨vb w⁈‽q gw Í̄‽®‹ i³cvZ, agwb ‼dvjv ev wUDgvi m¤ú‽K© wbwðZ nIqv hvq| 

 kix‽i i³ mÂvj‽b mgm¨v Av‽Q wKbv ‼mwUI wmwU ¯‹¨vb K‽i Rvbv hvq| 

mZ©KZv: wmwU¯‹¨vb Kivi Rb¨ ‼h‽nZz G‾-‽i e¨envi Kiv nq, ZvB Mf©eZx bvix‽⁈i 

wmwU¯‹¨vb Kiv nq bv| Qwei K›Uªv÷ evov‽bvi R‽b¨ ‼h ÔisÕ e¨envi Kiv nq ‼mwU Kv‽iv 

Kv‽iv kix‽i GjvwR©i Rb¥ w⁈‽Z cv‽i e‽j ‼mwU e¨envi Kivi Av‽M mZ©K _vK‽Z nq| 
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Lv⁈¨ Rv‽j me Rxe G‽K Ac‽ii mv‽_ cÕZ¨‿ ev c‽iv‿fv‽e m¤úwK©Z| meyR Dw™¢⁈ ev Drcv⁈K m~h©v‽jvK e¨envi K‽i wb‽R‽⁈i 

Lv⁈¨ wb‽RivB ˆZwi K‽i| Drcv⁈‽Ki Dc‽i cÕ_g ‼kÕwbi Lv⁈K A_©vr Z⁅Y‽fvRxiv wbf©i K‽i| GB Z⁅Y‽fvRx‽⁈i fÿY K‽i wØZxq 

Í̄‽ii Lv⁈Kiv| Avi Zv‽⁈i wkKvi K‽i Z⁅Zxq Í̄‽ii Lv⁈Kiv| cÕwZwU Í̄‽ii cÕvYx g⁂Zz¨i c‽i cPbKvix AYyRxeiv Zv‽⁈i ‼⁈n ‼f‽O 

cwi‽e‽k cywó wdwi‽q ‼⁈q| Gfv‽e Lv⁈¨ Rvj cÕK⁅wZ‽Z kw³ Pµ I cÕevn mywbwðZ K‽i| 

Ab¨w⁈‽K, Lv⁈¨ Rv‽ji Rx‽eiv bvbv Í̄‽i msMwVZ nq Ges kw³ I cywó Dcv⁈v‽bi cÕevn wbw⁈©ó Í̄iwfwËK web¨vm ˆZwi K‽i| GB 

Í̄iwfwËK web¨vm‽K B‽KvjwRK¨vj wcivwgW ejv nq| 

 
B‡KvjwRK¨vj wcivwgW  

 

B‽Kvwm‽÷‽g wewfbœ Í̄‽ii Rx‽ei g‽a¨ m¤úK© Ges Zv‽⁈i msL¨v ev ev‽qvgv‽mi web¨vm‽K ‼evSv‽Z B‽KvjwRK¨vj wcivwgW e¨eüZ 

nq| mvaviYZ ‼⁈Lv hvq, GKwU B‽Kvwm‽÷‽g Drcv⁈‽Ki (meyR Dw™¢⁈) Zzjbvq cÕv_wgK Lv⁈‽Ki msL¨v Kg _v‽K, Avevi cÕv_wgK 

Lv⁈‽Ki Zzjbvq ‼m‽KÛvwi Lv⁈‽Ki msL¨v Kg Ges ‼m‽KÛvwi Lv⁈‽Ki Zzjbvq Uviwkqvwi Lv⁈‽Ki msL¨v AviI Kg nq| Gfv‽e 

Lv`¨k⁂⁀L‽ji cÕwZwU Í̄‽ii Rx‽ei msL¨v ev kw³ nªvm ‼c‽q wcivwg‽Wi AvK⁅wZ aviY K‽i| GB wcivwgW AvK⁅wZi web¨vm‽K 

B‽KvjwRK¨vj wcivwgW ejv nq|  

 B‡KvjwRK¨vj wcivwg‡Wi wewfbœ aib wb‡¤œ †‬Iqv n‡jvÑ 

1. msL¨vi wcivwgW (Pyramid of Numbers): G ai‽bi wcivwg‽W cÕwZwU Í̄‽i 

Rx‽ei msL¨v ‼⁈Lv‽bv nq| mvaviYZ Drcv⁈K‽⁈i msL¨v ‼ewk _v‽K, cÕv_wgK 

Lv⁈‽Ki msL¨v Kg Ges µgvš^‽q ‼m‽KÛvwi I Uviwkqvwi Lv⁈‽Ki msL¨v AviI 

Kg _v‽K|  

2. ev‡qvgv‡mi wcivwgW (Pyramid of Biomass): G wcivwg‽W cÕwZwU Í̄‽i 

Rx‽ei ‼gvU ev‽qvgvm ev ˆRe c⁈v‽_©i cwigvY ‼⁈Lv‽bv nq| Drcv⁈K‽⁈i ‼gvU 

ev‽qvgvm me‽P‽q ‼ewk nq Ges cÕwZwU cieZ©x Í̄‽i ev‽qvgv‽mi cwigvY 

µgvš̂‽q Kg‽Z _v‽K| 

3. kw³i wcivwgW (Pyramid of Energy): GKwU B‽Kvwm‽÷‽gi wbw⁈©ó GjvKv‽Z Ges wbw⁈©ó mgqKv‽j wewfbœ Lv⁈¨šÍ‽ii 

Rxe KZ©⁅K e¨eüZ ‼gvU kw³i wnmve Abyhvqx Aw¼Z bKkv‽K kw³i wcivwgW ejv nq| 

‼Kv‽bv B‽Kvwm‽÷‽gi GK eM©wgUvi GjvKvq GK eQi mgqKv‽j cÕ_g Lv⁈¨ Í̄‽ii Rxe Z_v Drcv⁈K ‼h cwigvY kw³ msMÕn K‽i, Zv 

wØZxq Í̄‽ii Rxe KZ©⁅K msM⁂nxZ kw³ ‼_‽K ‼ewk| Avevi wØZxq Í̄‽ii Rxe KZ©⁅K msM⁂nxZ kw³ Z⁅Zxq Í̄‽ii Rxe KZ©⁅K msM⁂nxZ 

kw³ ‼_‽K ‼ewk| PZz_© Í̄‽ii Rxe me‽P‽q Kg kw³ e¨envi K‽i| kw³i GB cÕevn me mg‽qB GKgyLx| G kw³cÕevn‽K KL‽bv 

wecixZgyLx Kiv hvq bv|  
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m~h© (The Sun) 

 

m~h© GKwU AwMœm‬…k M¨vmxq †MvjK hv †m×i RM‡Zi cÔvY‡K›‬ª| m~h©‡K †K›‬ª K‡i c…w_exmn Ab¨ mvZwU MÔn AvewZ©Z n‡‧Q| wb‡¤œ m~h© 

m¤úwK©Z Z_¨¸‡jv QK AvKv‡i †‬Iqv n‡jvÑ 

MVb nvB‡Wªv‡Rb (55%), wnwjqvg (44%) 

Ae ’̄v cøvRgv 

R¡vjvwbi Drm wbDwK¬qvi wdDkb (nvB‡Wªv‡Rb  wnwjqvg) 

c…‡ôi ZvcgvÎv cÖvq 6,000° †mjwmqvm 

†K‡›‬ªi ZvcgvÎv cÔvq 15 wgwjqb wWwMÔ †mjwmqvm 

e¨vm cÔvq 13.84 j‣ wK‡jvwgUvi 

fi cÖvq 1.99 × 10
30

 †KwR 

c…w_exi Zzjbvq AvKvi cÖvq 13 j¶ ¸Y eo 

Puv‡‬i Zzjbvq AvKvi cÔvq 2 †KvwU 60 j‣ ¸Y eo 

c…w_ex‡Z †c×uQv‡bv Zv‡ci cwigvY m~h©Zv‡ci 200 †KvwU fv‡Mi 1 fvM 

c…w_ex‡Z Av‡jv I Zvc †c×uQv‡bvi mgq 8 wgwbU 19 †m‡KÛ ev 8.32 wgwbU ev 500 ‡m‡KÛ 

wbR A‡‣ AveZ©‡bi mgq cÖvq 25 w`b 

c…w_ex‡Z AvMZ kw³ c…w_exi †gvU kw³i 99.97% Av‡m m~h© †_‡K| 

 
  †mŠi RM‡Zi AvUwU MÖn 

 

 eya (Mercury).  

eya †m×iRM‡Zi me‡P‡q †QvU I m~‡h©i wbKUZg MÔn| ey‡a †Kvb evqygÐj, cvwb, †gN, e…wó, Rxe I DcMÔn †bB|  

bvgKiY †ivgvb cyiv‡Y gvK©vwi (Mercury) n‡jv †‬eZv‡‬i ‬~Z I evwY‡R¨i †‬eZv 

m~h© †_‡K Ae ’̄vb 1g (wbKUZg MÖn) 

m~h© †_‡K Mo ‬~iZ¡ 5.8 †KvwU wK‡jvwgUvi 

e¨vm 4,850 wK‡jvwgUvi 

w‬‡bi ZvcgvÎv cÖvq 400° †mjwmqvm 

iv‡Zi ZvcgvÎv wngv‡¼i wb‡P 

eQi (m~h©‡K GKevi cÔ‬w‣‡Yi mgq) 88 w`b 

 ïµ (Venus).  

ïµ c…w_exi wbKUZg MÖn (m~Î: NASA)| ïµ‡K c…w_exi RgR MÔn ejv nq| MÔnwU‡Z c…w_exi g‡Zv cvnvo, mgZj f‥wg, 

Av‡MœqwMwi Av‡Q| Gi †Kvb DcMÔn †bB| G MÔ‡ni evqygÐj †gNv‧Qbœ (A¨vwmW e…wó nq) I Kve©b WvB A•vB‡Wi ˆZwi e‡j Zvc a‡i 

iv‡L| d‡j GwU †m×iRM‡Zi me‡P‡q D¾¡j I DòZg MÔn| Ab¨ me MÔn cwðg †_‡K c~‡e© AveZ©b Ki‡jI ïµ c~e© †_‡K cwð‡g 

AveZ©b K‡i|c…w_exi wbKUZg GB MÔn‡K Avgiv †fv‡i c~e©vKv‡k ïKZviv I mÜ¨vq cwðg AvKv‡k mÜ¨vZviv wn‡m‡e †‬‡L _vwK| 

bvgKiY 

ïµMÔ‡ni (Venus) bvg ivLv n‡q‡Q cÔvPxb †ivgvb †cÔg I †m×›‬‡h©i †‬ex †fbvm-Gi 

bv‡g| GwU GKgvÎ MÔn hvi bvg †Kv‡bv bvix †‬exi bv‡g ivLv n‡q‡Q| 

m~h© †_‡K Ae ’̄vb 2q 

m~h© †_‡K Mo ‬~iZ¡ 10.8 †KvwU wK‡jvwgUvi 

e¨vm 12,104 wK‡jvwgUvi 

eQi (m~h©‡K GKevi cÔ‬w‣‡Yi mgq) 225 w`b 
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 gnvRvMwZK KYv: dvwg©Ib I †evmb (Cosmic Particles : Fermions and Bosons).  

gnvwe‡k¦i mKj KYv‡K cÔavbZ ‬yB fv‡M fvM Kiv nqÑ dvwg©Ib (Fermion) I †evmb (Boson)| 

1. dvwg©Ib n‡jv gnvwe‡k¦i mKj c‬v_© MVbKvix †g×wjK KYv, hv‡‬i w¯úb 

1

2

| G¸‡jv cvDwji eR©b bxwZ (Pauli's Exclusion 

Principle) †g‡b P‡j Ges cÔwZwU dvwg©I‡bi GKwU cÔwZKYv (Antiparticle) i‡q‡Q| cÔwZKYv n‡jv †Kv‡bv KYvi mgvb fi I 

wecixZag©x KYv, hv ci¯ú‡ii mv‡_ wgwjZ n‡j c‬v_© wejyß n‡q weï× kw³‡Z cwiYZ nq|  

dvwg©Ib Avevi `yB cÖKviÑ 

 †KvqvK© (Quark): †KvqvK© g~jZ Qq ai‡bi; h_vÑ Avc, WvDb, Pvg©, †÷ªÃ, Uc I eUg| K‡qKwU †KvqvK© ‬je× n‡j 

†mwU‡K ejv nq n¨vWªb (Hadron)| wZbwU †KvqvK© wb‡q MwVZ n¨vWªb‡K †ewiqb (Baryon) e‡j; †hgbÑ †cÖvUb I 

wbDUªb| GKwU †KvqvK© I GKwU Gw›U‡KvqvK© wb‡q MwVZ n¨vWªb‡K e‡j †gmb (Meson); †hgbÑ π †gmb, K †gmb| 

 †jÞb (Lepton): Qq ai‡bi †jÞ‡bi g‡a¨ B‡jKUªb me‡P‡q D‡jøL‡hvM¨| B‡jKUª‡bi cÔwZKYv cwRUªb| cwRUªb 

Avwe®‹v‡ii Rb¨ weÁvbx cj wWivK 1932 mv‡j †bv‡ej cyi¯‹vi cvb| 

1929 mv‡j weÁvbx nvig¨vb fvBj finxb KYv ÔfvBj dvwg©IbÖ Gi aviYv †‬b| 85 eQi ci 2015 mv‡j evsjv‡‬wk 

c`v_©weÁvbx W. Rvwn‬ nvmv‡bi †bZ ‡Z¡ ev Í̄‡e cixÿvMv‡i Zv kbv³ Kiv nq|  

2. †evmb n‡jv Ggb KYv, hv‡‬i Av‬vb-cÔ‬v‡bi gva¨‡gB gnvwe‡k¦i †g×wjK ejmg~n KvR K‡i| G‡‬i w¯úb 0, 1 BZ¨vw‬ 

c~Y©msL¨v| †evmb KYv cvDwji eR©b bxwZ †g‡b P‡j bv Ges G¸‡jvi †Kv‡bv cÔwZKYv †bB|  

†evmb `yB ai‡biÑ 

 †MR †evmb (Gauge Boson): MøæIb (g), †dvUb (γ), W I Z †evmb n‡jv †MR †evmb| G‡‬i w¯úb 1| MøæIb mej 

wbDwK¬q ej, †dvUb ZvwoZ‡P×¤^K ej Ges W I Z †evmb ‬ye©j wbDwK¬q ej enb K‡i| 

 wnMm †evmb (Higgs Boson): wnMm †evm‡bi w¯úb 0| Gi cÔavb KvR n‡jv †g×wjK KYv‡K fi cÔ‬vb Kiv| 

wnMm †evmb KYv (Higgs Boson Particle) 

1964 mv‡j c‬v_©weÁvbx wcUvi wnMm GKwU we‡kl KYvi aviYv †‬b, hv Ab¨ †g×wjK KYv¸‡jv‡K fi cÔ‬vb K‡i Ges hvi 

gva¨‡gB gnvwe‡k¦i MVb m¤¢e n‡q‡Q| GB KYv wb‡q M‡elYvi ¯̂xK wZ¯̂iƒc wcUvi wnMm I d«uv‡mvqv BsjvU© 2013 mv‡j †bv‡ej 

cyi¯‹vi jvf K‡ib| weÁvbx wnMm g~jZ evOvwj weÁvbx m‡Z¨›‬ªbv_ emyi 1924 mv‡j cÔKvwkZ ÓKYv cwimsL¨vb ZË¡Ö (Quantum 

Statistics) †_‡K mvnvh¨ wb‡q GB KYvi aviYv †‬b weavq Gi bvgKiY K‡ib ÓwnMm-†evmb KYvÖ (Higgs Boson Particle)| 

c‡i 1993 mv‡j weÁvbx wjIb †jWvig¨vb GB wnMm †evmb KYvwUi bvg †‬b ÓCk¦i KYvÖ (God Particle)| 2012 mv‡ji 4 

RyjvB myBRvij¨v‡Ûi mvb© (CERN) M‡elYvMv‡ii jvR© n¨vWªb †KvjvBWv‡i (LHC) weÁvbxiv cÔ_gev‡ii g‡Zv wnMm †evmb KYv 

Avwe®‹vi K‡ib, hv G ch©šÍ Avwe®‹ Z me©‡kl †g×wjK †evmb KYv| 

D‡jøL¨, †Kvqv›Uvg ZË¡ Abymv‡i, MÔvwfUb (Graviton) bv‡gi GKwU †evmb KYv gnvwe‡k¦i gnvKl© e‡ji m…wó K‡i e‡j aviYv Kiv 

nq| 

 gnvRvMwZK iwk¥ ev KmwgK †i (Cosmic Ray).  

gnvk~b¨ †_‡K c…w_exi evqygÐ‡j AvMZ ‣z‬ª ‣z‬ª PvwR©Z KYvi (cÔavbZ †cÔvU‡bi) cÔevn‡K gnvRvMwZK iwk¥ ev KmwgK †i (Cosmic 

Rays) e‡j| GwU †Kv‡bv mvaviY Av‡jvKiwk¥ ev ZvwoZ‡P×¤^K wewKiY bq; eis GK ai‡bi †ZRw¯ŒqZv| ÓKmwgK †iÖ bvgwU cÖ_g 

e¨envi K‡ib weÁvbx ievU© wgwj‡Kb| 1936 mv‡j GB gnvRvMwZK iwk¥ Avwe®‹v‡ii Rb¨ weÁvbx wf±i d«vwÞm †nm, Aci weÁvbx 

†WwfW AvÛvim‡bi mv‡_ †h×_fv‡e †bv‡ej cyi¯‹vi jvf K‡ib|  

 
gnvKvk AbymÜvb I Awfhvbmg~n  

 

 gnvKvk M‡elYv (Space Research).  

gnvwe‡k¦i MVb, m…wó, weeZ©b I †R¨vwZ®‹mg~‡ni cÔK wZ m¤ú‡K© we Í̄vwiZ Rvbvi Rb¨ weÁv‡bi wewfbœ kvLvi mgš^‡q †h M‡elYv 

cwiPvwjZ nq, Zv‡K gnvKvk M‡elYv e‡j| gnvKvk M‡elYvi †‣‡Î wewfbœ ai‡bi kv I we ̄‫‬¨vi cÔ‡qvM N‡U, hvi g‡a¨ D‡jøL‡hvM¨ 

n‡jvÑ †R¨vwZwe©‬¨v, †R¨vwZc©‬v_©weÁvb, wek¦m…wóZË¡ ev Km‡gvjwR BZ¨vw‬| Gme kv ¦K cÔvß Ávb I Avwe®‹vi gvby‡li gnvwek‡_† ̄‫ 

m¤ú‡K© †evSvi ‣gZv‡K AviI Mfxi I we Í̄ Z K‡i‡Q|  
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 wMÖbnvDR M¨vm: D‡jøL‡hvM¨ wMÔbnvDR M¨vm n‡jvÑ Kve©b WvB-A·vBW (cÖavb), wg‡_b, Rjxq ev®ú, bvBU«vm A•vBW, I‡Rvb, 

†K¬v‡iv‡d¬v‡iv Kve©b| Kve©b WvB-mvjdvBW I Kve©wbj mvjdvBW c‡iv‣ wMÔbnvDR M¨vm| we‬y¨r I Zvc Drcv‬b LvZ †_‡K 

me‡P‡q †ewk wMÔbnvDm M¨vm wbM©Z nq| GQvovI wkí LvZ, cwienb LvZ, feb wbg©vb †_‡KI wMÔbnvDR M¨vm wbM©Z nq| 

cwi‡ek ‬~lY I MvQcvjv †K‡U †djvi Kvi‡Y wMÔbnvDR M¨v‡mi cwigvY evo‡Q| wkíKviLvbv I hvbevn‡b Rxevk¥ R¡vjvwb 

‬n‡bi d‡j Kve©b WvB-A•vB‡Wi cwigvY me‡P‡q †ewk e…w× cv‡‧Q|  

wMÖbnvDR M¨vm evqy‡Z cwigvY (%) Zzjbvg~jK wMÖbnvDR cÖfve 

CO2 M¨vm 50% 1 ¸Y 

CH4 M¨vm 19% 25 ¸Y 

 N2O 5% 270 ¸Y 

CFC M¨vm 16% 15,000 ¸Y 

I‡Rvb O3 8% 10 ¸Y 

Rjxq ev®ú 2% 5 ¸Y Kg 

 wMÖbnvDR B‡d‡±i cÖfve: wMÔbnvDR B‡d± ˆewk^K Dòvq‡b f~wgKv iv‡L|  

 

wPÎ: wMÖb nvDR B‡d±| 

 ˆewk̂K Dòvqb (Global Warming).  

ˆewk¦K Dòvqb ev †Møvevj Iqvwg©s n‡jv c…w_exi Mo ZvcgvÎv µgvMZ e…w×i cÔwµqv| GwU g~jZ wMÔbnvDm M¨v‡mi AwZwi³ wbtmi‡Yi 

d‡j N‡U _v‡K| wkívqb, eb DRvo, Rxevk¥ R¡vjvwbi e¨envi, Rwg‡Z ivmvqwbK mvi e¨envi Ges Ab¨vb¨ gvbem…ó Kvh©Kjv‡ci 

Kvi‡Y wMÔbnvDm M¨v‡mi cwigvY e…w×B †Møvevj Iqvwg©s Gi Rb¨ `vqx|  

 ˆewk¦K Dòvq‡bi cÖfvemg~n wb‡P †`Iqv n‡jvÑ 

 ˆewk^K Dòvq‡bi d‡j Rjevqy cwieZ©b, Pig AvenvIqv Ges Rxe‪ewPÎ¨-Gi Dci †bwZevPK cÔfve †‬Lv hv‡‧Q| 

 ˆewk¦K Dòvq‡bi Kvi‡Y c…w_exi Mo ZvcgvÎv weMZ 100 eQ‡i cÔvq 0.6 (gZvšÍ‡i 0.74) wWwMÔ †mjwmqvm †e‡o‡Q| GKyk 

kZ‡Ki †k‡l Mo ZvcgvÎv AviI 2.5 †_‡K 5.5 wWMÔx †mjwmqvm e…w× †c‡Z cv‡i| 

 we‡k¦ weMZ 100 eQ‡i mgy‬ªc…‡ôi D‧PZv †e‡o‡Q 10 †_‡K 25 †mw›UwgUvi| 

 †Møvevj Iqvwg©s Gi d‡j †giæ AÂ‡ji eid M‡j mgy‬ªc…‡ôi D‧PZv †e‡o wM‡q evsjv‡‬kmn c…w_exi wb¤œf~wg I DcK~jxq 

AÂj mgy ª̀ M‡f© wejxb n‡q hv‡e e‡j aviYv Kiv n‡‧Q| RvwZms‡Ni g‡Z 2050 mvj bvMv‬ mgy‬ªc…‡ôi D‧PZv 45 †mwg 

(gZvšÍ‡i 3 dyU) evo‡j evsjv‡‬‡ki DcK~jeZ©x cÔvq 17% (10-15%) f~wg cvwbi wb‡P Zwj‡q hv‡e Ges 3 †KvwU (3.5 

†KvwU) gvbyl Rjevqy kiYv_©x‡Z (Climate refugee) cwiYZ n‡e| GQvovI jeYv³Zv, AwZe…wó, Abve…wó, cÔej eb¨v, 

fq¼i N~wY©So, bZzb †iv‡Mi cÔ‡Kvc e…w× cÔf wZ †Møvevj Iqvwg©s Gi djvdj|  

 ei‡d Av‧Qvw‬Z †‬‡k Pvlvev‡‬i bZyb Rwgi cÔvc¨Zv evo‡jI c…w_exi cÔvq 40% GjvKvq emevmKvix cy‡iv we‡k¦i 

RbmsL¨vi cÖvq 20% gvbyl ‣wZi m¤§yLxb n‡e| 


