
A-SnØm-\ ]mTmhenh10t

bq-Wn-äv (1)

th-cp-IÄ F-¶ I-Y-bp-sS Bi-bw hy-à-am-¡ p-I.

Ans._-Ô-a-äp-t]m-Ip-t¼mÄ F-{X hen-b hr-£ hpw A-Sn-sX-än ho-
gpw. th-cp-Ifpw ̀q-anbpw X-½n-ep-Å Zr-V-X-c-am-b Cu _-Ôw 
t]m-se X-s¶-bm-Wv A-½-tbm-Sp-Å kvt\-l _-Ô-hpw. C-
Xn\v hn-ÅÂ ho-gp-t¼mÄ Po-hn-X-¯nepw {]-Xn-k-Ôn-IÄ D-
m-Ip¶p. ]-c-kv]-cw kv-t\-lhpw hn-izm-khpw k-l-hÀ-¯n-
Xz-hp-am-Wv- Po-hn-X-¯nÂ th-cp-IÄ. A-h-bm-Wv Po-hnX-s¯ 
]-S-À-¶p ]-´-en-¡ m³ k-lm-bn-¡ p-¶-sX¶pw I-Y kq-Nn-¸n-
¡ p-¶p. 

¹m-hn-e-I-ª n.

I-Y \-S-¡ p-¶ Im-e-¯v k-aq-l-¯n-se A-h-Ø F-§ -s\-
bp-Å-Xm-bn-cp¶p.

Ans.A-¡ me-¯v sXm-gn-em-fn-IÄ ITn-\m-[zm-\w sN-¿p-¶-h-cm-bn-
cp¶p. F-¦nepw A-hÀ-¡ v In-«p-¶ Ip-d-ª  Iq-en \n-an-¯w 
F¶pw ]-«n-Wnbpw Zm-cn-{Zy-hp-am-bn-cp¶p. ap-X-em-fn-am-cnÂ \n-
¶p-Å Nq-j-W-¯n-\v hn-t[-b-cm-bn-cp-¶ A-hÀ-¡ v A-h-Im-i-
§ Ä t\-Sn-sb-Sp-¡ m³ I-gn-ª n-cp-¶nÃ. F-¦n-epw A-hÀ
CÃm-bv-aI-sf kv-t\-lw sIm-v A-Xn-Po-hn-¡ p-¶-h-cm-bn-
cp¶p. ]-I-e´n-tbm-fw ]-Wn-sb-Sp-¡ p-¶ A-h-cp-sS ̀ -£ y-
£ m-aw I-Sp-¯ ]-«n-Wn-bn-em-¡ n-bn-cp¶p. hn-Zym-`ym-k-
anÃm¯ sXm-gn-em-fn-IÄ ap-X-em-fn-am-cnÂ \n¶pw ]-e-X-c-¯-
ep-Å Nqj-Ww t\-cn-«n-cp¶p.

k-a-kv-X-]-Z-§ fpw A-h-bp-sS hn-{K-lmÀ-°-§ -fpw 

s\Ãn³ Ip-e s\Ãn-sâ Ip-e
ImÂ ap-«v Im-en-sâ ap«v
\m-en-e \m-ev C-e
a-c-s¡ m-¼v a-c-¯n-sâ sIm¼v
hn-Zym-e-b-ap-äw hn-Zym-e-b-¯n-sâ apäw
sImXn-b k-am-Pw sIm-Xn-bcp-sS k-amPw
Nq-X km-b-I³ Nq-X-s¯ km-b-I-am-¡ n-b-h³

Pohn-Xw ]-SÀ-¯p-¶ th-cpIÄ 

1.) ]«n-I {I-a-s¸-Sp-¯pI.

c-n-S-§ gn d-^o-Iv A-l-½-Zv IY
Hmtcm hn-fnbpw Im¯v X-I-gn t\mhÂ
A-½-s¯m-«nÂ bp.sI Ip-am-c³ IhnX

¹m-hn-e¡ -ª n
2.) ¹m-hn-e¡ -ª n F-¶ ]mT-`m-K-¯n-se I-Ym-]m-{X-§ Ä B-
scÃmw ?

Ans.tImc³, Nn-cpX, Hu-tk-¸v ap-X-emfn, tImc-sâ A-Ñ³
3.)  tIm-c\pw Ip-Spw-_hpw F-§ -s\-bm-Wv I-gn-ª n-cp-¶Xv ?
(Zm-cn-{Zy-s¯ kv-t\-lw sIm-v a-dn-I-S-¡ p-¶-h-cm-Wv ¹m-hn-e-
¡ -ª n-bn-se I-Ym-]m-{X-§ Ä F-¶p ]-d-bp¶-Xv i-
cnbmtWm ?)

Ans.tIm-c-\pw ̀m-cybm-b Nn-cp-Xbpw hf-sc Zm-cn-{Zy-¯n-em-Wv I-gn-
ª n-cp-¶Xv. F-¦nepw A-hÀ kz-´w hni-¸v a-d-¨p-sh-¨v a-äp-
Åh-sc ̀-£ -Ww I-gn-¸n-¡ p-¶p. Ip-td Im-e-¯n-\p ti-jw ho-
«nÂ h¶ tImc-sâ AÑ-\v ̀£ -Ww sIm-Sp-¡ m³ Nn-cp-X-bp-
m-¡ n-sh-¨ ap-dw hn-ä Im-iv sIm-Sp-¯v A-cn hm-§ p-Ibpw 
AÑ-\v hb-dp \n-d-¨v ̀£ -Ww sIm-Sp-¡ p-Ibpw sN-bv-Xp. _m-
¡ n h-¶ I-ª n A-hÄ Ip-Sn-¡ m-sX ]n-tä Zn-h-k-t¯-¡ v F-
Sp-¯p-h¨p. C§ -s\ D-ÅXp-sIm-v hf-sc k-t´m-j-t¯-sS-
bm-Wv tIm-c\pw Ip-Spw-_-hpw I-gn-ª n-cp-¶-Xv. 

5.) tIm-c³ sNbv-X A-£ -´-hy-am-b (s]m-dp-¡ m-\m-hm-¯) A-]-
cm-[w (sXäv) F-´m-bn-cp¶p.?

Ans.tIm-c³ Ah-sâ hn-hm-l-¯n-\v ti-jw ho-Sp hn-«v am-dn-¯m-a-
kn¨p. ]n-¶o-Sv ho-«p-Im-sc ¡ p-dn-¨v Nn-´n-¨n-cp-¶nÃ. hf-sc Im-
e-¯n-\p ti-jw H-cp Znh-kw tImc-sâ A-Ñ³  A-h-sâ ho-
«nÂ h¶p. AÑ-s\ I-v tImc-\v hf-sc Ip-ä-t_m-[w 
tXm¶n. B-\-bp-sS i-ànbpm-bn-cp¶p. B-tcm-Ky-hm\m-b 
A-Ñ³ h-¶-Xv hf-sc A-h-i-\m-bm-Wv. FÃpw tXm-epam-b 
AÑsâ i-co-c-¯nÂ \o-cp \n-d-ª v \-S-¡ m-\m-hm-¯ A-h-
Ø-bm-bn-cp-¶p. C-Xp I-v tImc-\v Xm³ sN-bvX-Xv s]m-dp-
¡ m-\m-hm-¯ Ip-ä-am-sW-¶v tXm-¶n. 

6.) Cu I-Y-bn-se ̀m-j-bp-sS {]-tXy-I-X-sb´v ?
Ans.Ip-«-\m-«n-se IÀ-j-I-s¯m-gn-em-fn-I-fp-sS ̀m-j {]m-tZin-I ]-
Z-§ Ä, {]-tbm-K-§ Ä þ {Km-ao-W-X hy-à-am-¡ p-¶pþ hn-Zym-
`ym-k-anÃm-¯-h-cp-sS hm-sam-gn.
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Xp-SÀ-{]-hÀ¯-\w

7.) tIm-c³ F-¶ I-Ym-]m-{X-¯n-sâ kz-`m-h-k-hn-ti-j-X-IÄ F-
gp-XpI. 

Hmtcm hn-fnbpw Im¯v

1.) Hmtcm hn-fnbpw Im-¯v F-¶ I-Y F-gp-Xn-b-Xmcv ?
Ans.bp.sI. Ip-am-c³
2.) AÑ-sâ ac-Ww A-½-bnepw ho-«nepw F-§ -s\-sbÃmw am-ä-
§ -Ä D-m-¡ n ?

Ans.A-Ñ-sâ a-c-W-ti-jw ho-«nÂ \n¶pw H-cp-]m-Sv t]À C-d-§ n-
t¸m-b-Xp t]m-se-bp-Å \n-i-Ð-X-bm-bn-cp-¶p. ho-«n-se H-ä-s¸-
S-enÂ HmÀ-½-I-fn-te-¡ v, A-½ X-\n-sb t]m-Ip-Ibpw s]-s«-¶v 
A-hÀ-¡ v hmÀ-[-Iyw _m-[n¨-Xp t]m-sebpw A-\p-`-h-s¸«p. 
A-Ñ³ X-s¶ F-t¸mgpw hn-fn-¡ p-¶p-s¶ tXm-¶-en-emWv  
A-½ Po-hn-¡ p-¶Xv. a-cn-¨n«pw A-Ñsâ km-¶n-[yw A-½ A-
\p-`-hn-¡ p¶p. ho-Sp-hn«p-t]m-bmÂ HmÀ-½-IÄ D-d-§ p-¶ ho-Sv 
t\m-¡ m³ B-cp-anÃm-¯ A-h-Ø A½-sb th-Z-\n-¸n-¡ p¶p. 
AXp-sIm-v {Km-a-¯nÂ \n¶pw a-I-sâ-Iq-sS \-K-c-¯n-te-
¡ v t]m-Im³ A-½ C-ã-s¸-«nÃ. 

3.) A-Ñ³ F-¶ I-Ym-]m-{X-¯n-sâ kz`m-h k-hn-ti-j-XIÄ 
Ans.\Ã H-cp ̀À-¯mhv, IÀ-jI³, Ip-Spw-_-\mY³, kp-lr¯v, In-
S-¸n-em-bn-cp-¶-t¸mÄ t]mepw ho-Snâ Hmtcm Im-cy-¯nepw A-
¨³ G-sd {i-²n-¨n-cp¶p. A½-sb F-t¸mgpw hn-fn-¨p sIm-
n-cn-¡ p-I-bpw  \nÀ-tZ-i-§ Ä sIm-Sp-¡ p-Ibpw sN-¿p-am-bn-
cp¶p. A-½-bp-sS a-dp]-Sn ssh-In-bmÂ A-Ñ³ tIm-]n-¡ p-am-
bn-cp¶p. km-aqln-I _-Ô-§ Ä Im-¯p kq-£ n-¡ p-¶ hy-
àn-bm-bn-cp-¶-I-Y-bn-se A-Ñ³

A-½-s¯m-«nÂ þ d-^o-Jv A-l-½Zv  

1.) "A¶-s¯ kq-Nn{]-tbm-K-¯n³ \oäÂ  t]m-se-m-¶v  a-\-Ên-
eq-S-t¸mÄ I-S¶p-t]m-bv' F-t¸mÄ ? F´p-sImv ? 

Ans.A½-sb D-t]-£ n-¡ m-\m-bn PnÃm-ip-]{Xn ]-cn-k-c-s¯-¯n-b-
t¸mÄ a-I-\pm-b A-\p-`-h-am-WnXv. Ip-«n-¡ m-e-¯v ]-\n-¨p 
In-S-¶ X-s¶ A-½-sb-Sp-¯v B-ip-]-{Xn-Â F-¯nb-Xv aI³ 
HmÀ-¡ p-¶p. A¶-s¯ kq-Nn{]-tbm-Kw i-co-c-¯n-\v th-Z-\ 
\Â-In C-¶v A½-sb D-t]-£ n-¡ p-hm-\p-Å Nn-´ A-Xn-t\-
¡ mÄ th-Z-\-bm-bn a-I-\v A-\p-`-h-s¸-Sp¶p.

2.) F´p-sIm-m-Wv a-I³ A½-sb A-¼-e-¯nÂ C-d-¡ m-sX 
Xn-cn-¨v sImp-t]mbXv ?

Ans.

\m-bn sImv-t]m-bXv. X-sâ {Iq-c-X Iv Cu Cu-iz-c³ 
t]mepw A-im-´-\m-bn ]p-d-¯n-d-§ n F¶v a-I-\v tXm-¶p¶p. 
Ip-ä-t_m-[w tXm¶n-b a-I³ A½-sb ho-«n-te-¡ v Xn-cn-¨v 
sIm-v t]m-Ip-¶p. 

3.) A-½-s¯m-«nÂ  F-¶ I-hn-X-bn-eq-sS I-hn k-aq-l-¯n-\v \Â-
Ip-¶ k-tµ-i-sa´v ?

Ans.s]-äp In-S-¡ p-¶ ]-«n Nm-Sn-¡ p-Xn-¡ p-¶-Xn-eq-sS ar-K-§ fpw {]-
Ir-Xnbpw a-\p-jyÀ-¡ v \Â-Ip-¶ H-cp ]mTw kq-Nn-¸n-¨p sIm-
m-Wv I-hnX Xp-S-§ p-¶Xv. Ip-«n-I-fp-sS kw-c-£ -W-¯n-\v 
th-n ar-K-§ Ä t]mepw Iq-Sp-X-em-bn {i-²n-¡ p-¶p.  F-
¶n«pw a-\p-jy³ P-·w \ÂIn-b A½-sb h-en-s¨-dn-bm³ {i-
an-¡ p¶p. A-½-amÀ a-¡ Ä-¡ v \Â-Ip-¶ kv-t\-l-hpw  I-cp-
Xepw A-hÀ-¡ v Xn-cn-¨p \Â-Im³ C-¶v B-fp-IÄ-¡ v km-[n-
¡ p-¶nÃ. am-Xm-]n-Xm-¡ -tfm-Sv kv-t\-l-am-bn s]-cp-am-td-
Xpw kw-c-£ n-t¡ -Xpw a-¡ -fp-sS Np-a-X-e-bm-sW-¶v I-hn 
\s½ HmÀ-½-s¸-Sp-¯p-¶p. 

4.) Xp-SÀ {]-hÀ¯\w
? B-[p-\-nI Ime-¯v hr-²-tcm-Sp-Å k-ao]-\w F§ s\ ?  \n-
§ -fp-sS A-`n-{]m-bw Ip-dn-¸m-¡ n F-gp-XpI. 

Hm-W-apä-¯v (IhnX)
1.) Hm-W-apä-¯v F-¶ Ihn-X c-Nn-¨-Xmcv?
Ans. ssh-tem-¸n-Ån {io-[-cta-t\m³
2.) am-th-en-¯-¼p-cm-s\ h-c-thÂ-¡ m³ H-cp-§ p¶-Xv B-scÃm-
amWv ?

Ans.Xp-¼nIÄ, ap-¡ p-än-IÄ, s\-¿m-¼-ep-IÄ, cm-{Xn, sN-dp I-\y-I-
IÄ, Dj-Êv F-¶n-h-bmWv Hm-W-¯¸-s\ h-c-thÂ-¡ m³ H-cp-
§ p-¶Xv.

3.) sh-Ån-¯m-e-§ -fm-bpw Zo-]-¡ p-än-I-fmbpw k-¦Â-¸n-¡ p¶-Xv 
F-´n-s\-sbÃm-am-Wv ? 

Ans.s\-¿m-¼-epI-sf sh-Ån-¯m-e-§ -fm-bpw ap-¡ p-än-I-sf Zo-]-
¡ p-än-I-fmbpw k-¦Â-¸n-¡ p-¶p.

4.) Hm-W-t¡ m-Sn-bp-Sp-¯ D-j-Ên-s\ I-hn hÀ-®n-¡ p-¶-sX-§ s\ ?
Ans.A-Xn-Yn-sb kzo-I-cn-¡ m³ N-§ -e h-«-bp-am-bn h-cp-¶ I-\y-I-
bm-Wv D-jÊv. D-Z-b-kq-cy-\m-Ip-¶ hn-f-¡ n-sâ \m-fw AÂ-¸-
sam-¶p-bÀ-¯n e-Öm-`m-c-¯mÂ Xp-Sp-¯ I-hn-fp-I-tfm-sS 
HmW-t¡ m-Sn-bp-Sp¯v Dj-Êv H-cp-§ n-sb-¯p-¶p. 

5.) Hm-W-apä-¯v F-¶ I-hn-X-bnÂ I-hn B-cm-bn-«m-Wv h-cp-¶Xv ?
Ans.]p-Åp-h-\m-bn I-hn F-¯p¶p. \-ã-s¸-«p t]m-Ip-¶ \m-tSm-Sn 
\-·I-sf ]m-Sn-]p-I-gv-¯m-\m-Wv I-hn h-cp-¶-Xv. 

6.) ]p-Åp-h-s\bpw ]-g-b ]m-«p-I-sfbpw Ip-dn-¨v C-¶-s¯ X-eap-

A-½ {]mÀ-°n¨ tIm-hn-enÂ X-s¶-bm-Wv D-t]-£ n-¡ p-¶-Xn-
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d A-`n-{]m-b-s¸-Sp-¶-sX´v ?'
Ans.]-g-© -\m-sW-¶v ]-d-ª v A-hÀ h-I sh-¡ m-sX ]p-Åp-h\v  
Acntbm ]¸-Stam sIm-Sp-¯v th-Kw ]d-ª p hn-Sp¶p.

7.) ]m-c¼-cy \-·-I-fnÂ A-`n-am-\n-¡ p-¶ I-hn F-´p sN-¿p¶p.
Ans. {]mNo-\ \-·I-sf ]-än I-hn B-th-i-t¯m-sS ]m-Sp¶p. I-hn-
sb X-fÀ-¯m³ A-hÀ-¡ v I-gn-bp-¶nÃ. ]m-c-¼-cy-¯n-sâ \-· 
X-¶n-ep-s-¶v I-hn A-`n-am-\n-¡ p-¶p.

8.) C-¶-s¯ HmWm-tLm-j-§ Ä {]-Ir-Xn¡ pw a-\p-jy\pw Kp-
WI-c-amtWm ?

Ans.C¶v HmWm-tLm-j-§ Ä shdpw B-Vw-_-chpw a-Õ-chpw 
Im-Wn-¡ p-¶-Xn-\v am-{X-am-Ip¶p. ap-¼v Ime¯v Hmtcm HmWm-
tLm-j-hpw sF-Iy-¯n-sâ k-tµ-iw \-Â-Ip-¶-h-bm-bn-cp¶p. 
{]-Ir-Xn-bpw a-\p-jy\pw H-¶S-¦w A-Xn-s\ h-c-th-än-cp¶p. C-
¶v a-\p-jy-\v kz-´w kp-Jw am-{X-am-Wv G-sXmcm-tLm-j-
¯n\pw ap³-Xq-¡ w \Â-Ip-¶-Xv. 

tIm-gnbpw In-g-hn-bpw (I-Y)
1.) Cu I-Y-bn-se I-Ym-]m-{X-§ Ä B-scÃmw ?
Ans. a-¯mbn, amÀ-t¡ m-kv, A-½, Ip-«n-IÄ
2.) hm-bnÂ sh-Å-aqdp-I F¶ ssi-en-bp-sS AÀ-°-sa´v ?
Ans. sImXn, hn-i-¸v, BÀ°n.
3.) CXp-t]m-se a-säm-cp ssi-en F-gp-XpI.
Ans.hm-bnÂ I-¸-tem-Sp-I.
4.) \m-«p-\· Im-gv-¨-sh-¡ p-¶ G-sX-¦nepw H-cp kw`hw Cu I-Y-
bnÂ \n¶pw F-Sp-s¯-gp-XpI.

Ans.P-bn-en-eS-¡ -s¸-Sp-am-bn-cp-¶ amÀ-t¡ mkv, hr-²bm-b A-½-bp-
sS hm-¡ p-I-fn-eq-sS c-£ -s¸-Sp-¶ kw-`-hw. 

5.) "\m-Sy-{]-[m-\w \K-cw Zm-cn{Zw
 \m-«n³-]p-dw \-·-IfmÂ k-ar²w' Cu h-cn-bnÂ "tIm-gnbpw 
In-g-hn-bpw' F-¶ I-Y-bp-am-bn _-Ô-s¸-Sp-¯n Ip-dn-¸v X-¿m-dm-
¡ pI.?

A-sÃ-¦nÂ
\m-«p-\· Cu I-Y-bnÂ F§ -s\ sh-fn-s¸-Sp-¯p¶p ?

A-sÃ-¦nÂ
Im-cqÀ I-Y-I-fp-sS k-hn-ti-j-X-IÄ F-gp-XpI? 
Ans.an-I-¨ F-gp-¯p-Im-cnÂ H-cmfm-b Im-cqÀ \o-e-I-WvT-]n-Å, a-
\p-jy-cp-sS BÀ-°n aq-e-ap-m-Ip-¶ hn-]-¯n-s\-¡ p-dn-¨m-Wv 
Iq-Sp-Xepw F-gp-Xn-bn-«p-ÅXv. AXn-s\m-cp-Zm-l-c-W-am-Wv tIm-
gnbpw In-g-hnbpw F-¶ IY. Cu I-Y-bn-se I-Ym-]m-{X-§ Ä 
km-[m-c-W-¡ mcm-b \m-«n³-]p-d-¯p-Im-cmWv. a-¯m-bn F-¶ 
I-Ym-]m{Xw X-sâ D-bÀ¨-¡ v Im-c-W-¡ mcm-b amÀ-t¡ m-kn-
s\bpw Ip-Spw-_-s¯bpw X-Ån-¸-d-bp¶p. am-{X-aÃ A-h-cp-sS 

_m-¡ n-bp-Å kz-¯p-Iq-Sn ssI-h-i-s¸-Sp-¯m-\p-Å A-Xym-{K-l-
am-Wv a-¯m-bn-¡ v. \nkm-c Im-c-W-§ Ä ]d-ª v X-½nÂ hg-
¡ p Iq-Sp-Ibpw amÀ-t¡ m-kn-s\ t]m-eo-kv tI-knÂ Ip-Sp-¡ p-
I-bpw sN-¿p¶p. F-¶mÂ hr-²bm-b A-½-bp-sS B-izm-k 
hm-¡ p-I-fnÂ Iq-Sn k-Xym-h-Ø FÃm-hcpw a-\-Ên-em-¡ p¶p. 
amÀ-t¡ m-kv \n-c-]-cm-[n-bm-sW-¶v sh-fn-s¸-Sp-¯p¶p. \m-Sn-
sâ \-· \-ã-s¸-«n-«nÃm F-¶m-Wv C-XnÂ \n¶pw a-\-Ên-em-
¡ p-¶Xv. \-· Nn-eÀ-s¡ -¦nepw \-ã-s¸-«n-«n-Ãm F-¶v hr-²bm-
b a-¯m-bn-bp-sS A-½-bn-eq-sS I-Ym-Ir-¯v kp-Nn-¸n-¡ p-¶p.

XpSÀ {]-hÀ¯\w
6.) Cu I-Y-bn-se a-¯m-bn F-¶ I-Ym-]m-{X-¯n-sâ kz`m-h k-
hn-ti-j-X-IÄ F-gp-Xp-I?

{io-\m-cm-b-W-Kp-cp
1.) ̀ m-c-X-¯n-se a-äp k-\ym-kn-am-cnÂ \n-¶v {io-\m-cm-b-W Kp-cp-
hn-s\ hy-Xy-Ø-\m-¡ p¶-Xv F-s´Ãmw ? hn-i-Ie-\w sN-bv-Xv 
Ip-dn-¸v X-¿m-dm-¡ pI?

A-sÃ-¦nÂ 
tI-c-f N-cn-{X-¯nÂ {io-\m-cm-b-W Kp-cp-hn-sâ {]-k-àn F-
¶ hn-j-b-¯nÂ e-Lp D-]-\ym-kw X-¿m-dm-¡ pI.

A-sÃ-¦nÂ 
tI-c-f-¯n-se \-thm°m-\ {]-Øm-\-§ -fnÂ {io-\m-cm-b-W 
Kp-cp-hn-sâ kw-`m-h-\-IÄ F-s´Ãmw ?

Ans.H-cp Ime-¯v \-½p-sS cm-Py-¯v Po-hn-¨n-cp-¶ Xm-gv-¶ Pm-Xn-
¡ mÀ k-aq-l-¯nÂ A-\p-`-hn-¨n-cp-¶ I-ã-¸m-Sp-IÄ F-®nbm-
sem-Sp-§ m-¯-Xm-bn-cp-¶p. ̀m-c-X-¯nÂ A-t§ m-f-an-t§ m-fw D-
bÀ-¶ Pm-Xn-¡ m-cp-sS B«pw Xp¸pw k-ln-¨-Xm-Wv A-[xIr-X 
hÀ-¤-¡ mÀ I-gn-¨p Ip-«n-bXv. \-½p-sS sIm-¨p tI-c-f-hpw C-¡ m-
cy-¯nÂ H«pw ]n-d-In-eÃm-bn-cp¶p. Pm-Xn F-¶ ]n-im-Nv k-aq-
l-¯-nÂ ]-e-Pm-Xn {]-iv\-§- fpw D-m¡ n. Xm-gv-¶-h-cp-sS Po-
hn-Xw \-c-I Xp-ey-am-bn am-dn .

sXm-Sphmt\m Im-Wphmt\m h-gn \-S-¡ phmt\m Pm-Xn-
bnÂ Xm-gv-¶-hÀ-¡ v A-h-Im-i-ap-m-bn-cp-¶nÃ. D-bÀ-¶ Pm-Xn-
¡ mÀ-¡ v FÃm X-c-¯n-ep-Å kzm-X-{´yhpw A-h-Im-i-hpw h-
I-sh-¨p sIm-Sp-¯n-cp¶p.

F-¶mÂ Xm-gv-¶ Pm-Xn-¡ mÀ-¡ v t£ -{X-¯nÂ I-
bdmt\m th-Zw tIÄ¡ mt\m kzm-X-{´y-ap-m-bn-cp-¶nÃ. 
C¯-c-sam-cp Pm-Xo-bam-b thÀ-Xn-cnhpw A-_-²-P-Sn-eam-b 
A-Ô-hn-izm-k-§ fpw k-aq-l-¯nÂ \-S-am-Sn-bn-cp-¶ k-a-b-
¯m-Wv a-lm\m-b {io-\m-cm-b-W-Kp-cp Xn-cp-h-\-´-]p-cw sN-¼-
g-´n-bnÂ P-\n-¡ p-¶-Xv. 

km-ln-Xy-¯nepw kw-kv-Im-c-¯nepw kw-L-S-\m-]m-S-h-
¯nepw D-bÀ-¶ _p²n-ssh-`-h-t¯m-sS tim-`n-¡ m³ km-ln-
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Xy-¯nepw kw-kv-Im-c-¯epw kw-L-S-\m-]m-S-h-¯nepw D-b-À-¶ 
_p²n-ssh-`-h-t¯m-sS tim-`n-¡ m³ A-t²-l-¯n-\v I-
gnª p. \-½p-sS \m-Sn-sâ D-bÀ¨-¡ v Xm-g-¶ Pm-Xn-¡ m-sc D-bÀ-
¯n-s¡ m-p-h-c-em-Wv {]-[m-\-Im-cy-sa-¶v {io-\m-cm-b-W-Kp-cp 
a-\-Ên-em¡ n. A-Xn-\p-th-n-bp-Å {]-hÀ-¯-\-§ -fnÂ A-t±-
lw ap-gpIn. A-t\-Iw B-fp-I-fp-sS C-cp-«v \n-d-ª  Po-hn-X-
¯nÂ {]-Im-iw ]-c-¯n Ah-sc kzm-X{´y t_m-[-ap-Å a-\p-
jy-cm-¡ n F-¶-Xm-Wv Kp-cp-hn-sâ {]-tXyI-X. \q-äm-p-I-tfm-
fw N-hn-«n-sa-Xn-¡ -s¸-«p-In-S-¶ a-\p-jy-Xz-s¯ A-t±lw D-bÀ-
s¯-gp-t¶Â-¸n-¨p. Pm-Xn-bm-Ip-¶ `qX-s¯ D-bÀ-s¯-gp-
t¶Â-¸n¨p. tI-cf-s¯ a-\p-jyXzw ]Tn-¸n-¨ Kp-cp-\m-Y-\m-Wv 
A-t²-lw. 

"a-X-ta-Xm-bmepw a-\p-jy³ \-¶m-bmÂ aXn'. F-¶v ]-d-
ª -Xv Kp-cp-hmWv. a-\p-jy \-·-bm-bn-c-p-¶p A-t±-lw-e-£ y-am-
¡ n-bn-cp-¶Xv. AXp-t]m-se H-cp Pm-Xn, H-cp aXw, H-cp ssZ-hw 
a-\p-jy-\v F¶pw A-t²-lw  ]Tn-¸n-¨p.

G-I-tem-I-sa-¶ B-i-b-¯n-te-¡ p-Å H-cp Nq-p-]-e-I-
bmbn Cu k-tµi-s¯ \-ap-¡ v Im-Wmw. a-\p-jy-sâ Pm-Xn H-
t¶-bpÅq. A-Xv a-\p-jz-¯-sa-¶ Pm-Xn-bm-sW-¶v Kp-cp Dd-
s¡  ]-d-ª p. Xm-gv-¶-h-cm-bn I-cp-X-s¸-«n-cp-¶-hÀ-¡ v kzm-X-
{´y-t_m-[w D-m-Im³ t£ -{X-§ Ä \nÀ-½n¨p-sIm-Sp-¡ m³ 
h-sc k-¶-²-cm¡ n. Xp-SÀ-¶v t£ -{X-§ Ä C-\n B-h-iy-an-
sÃ¶pw A-Xn-\p ]I-cw hn-Zym-e-b-§ tfm sXm-gnÂ ime-I-
tfm-bm-Wv th--sX-¶pw A-t²-lw ]-d-ª n-cp¶p.

C§ -s\ tI-c-f-¯n-sâ km-aq-ln-I cwK-s¯ am-ä-§ Ä-
¡ v {]-hÀ-¯n-¨v hn-P-bn-¨ bp-K-]p-cp-j-\m-bn-cp-¶p {io-\m-cm-b-
W-Kp-cp. 

]W-bw
1.) ]-W-bw F-¶ I-Y-bn-se Nm-¡ p-®n F-¶ I-Ym-]m-{X-s¯ hn-
e-bn-cp-¯n \n-cq]-Ww X-¿m-dm-¡ pI. 

A-sÃ-¦nÂ 
Zm-cn-{Zy-¯n-sâ ]n-Sn-bnÂ s]-«n-«pw I-e-tbbpw Ip-Spw-_-
t¯bpw A-t§ -b-äw kv-t\-ln-¡ p-¶ I-Ym-]m-{X-am-Wv Nm-
¡ p®n. hn-i-Ie-\w sN-bv-Xv Ip-dn-¸v X-¿m-dm-¡ pI. 

Ans.C. k-t´m-jv Ip-amÀ F-gpXn-b ]W-bw F-¶ I-Y-bn-se ap-
Jy I-Ym-]m-{X-am-Wv Nm-¡ p®n. Nm-¡ p-®n F-¶ Xp-¶Â-Im-
c³ ]-¯p-ap¸-Xv hÀ-j-t¯m-fw tPm-en sN-bv-Xv Ip-gn-ª  I-
®p-I-tfm-sS £ o-Wn-¨ i-co-c-{]-Ir-Xn-bm-W-bm-fp-tSXv. tPm-en 
k-a-b¯pw AÃm-¯-t¸m-gpw tdUntbm ]-cn-]m-SnI-sf G-sd 
C-ã-s¸-«n-cp-¶ Nm-¡ p-®n \n-hr-¯n-bnÃm-sX-bm-Wv A-Xv 
]W-bw sh-¡ p-¶Xv. X-sâ a-I³ A-kp-Jw _m-[n-¨v In-S-¸n-
em-b-t¸mÄ a-cp-¶v hm-§ n-¡ m³ a-äp am-À-¤-anÃm-Xm-b-t¸m-gm-

Wv  A-bmÄ B tdUntbm ]-eni-¡ v ]-Ww I-Sw sIm-Sp-¡ p-¶-Xv. 
tdUntbm a-\-ÊnÃm a-\-kp-am-bm-Wv A-bmÄ \Â¡ p-¶-

Xv. Ip-«nI-sf t]m-se t\m-t¡ - km-[-\-§ -fm-Wv A-sX-¶v 
sN-¼p-a-¯mbn-tbmSv HmÀ-½n-¸n-¡ m\pw Nm-¡ p-®n a-d¡ p-
¶nÃ. F-¶mÂ tdUn-tbm-sb tZ-jy-t¯m-sS Im-Wp-¶ a-¯m-
bn A-bm-fp-sS hm-¡ pI-sf ]p-Ñt¯m-sS-bm-Wv tIÄ-¡ p-¶-Xv. 

a-¡ -sf-t¸m-se t\m¡ -Ww F-¶ Nm-¡ p-®n-bp-sS hm-¡ n-
s\ Xn-cp-¯m\pw sN-¼v a-¯m-bn {i-an-¡ p¶p. Xm³ Ip-«nI-sf 
em-fn-¨n-«n-sÃ¶pw \Ã in-£  \Â-In-bn-«m-Wv Rm³ Ip-«nI-sf 
h-fÀ-¯n-bn-«p-Å-sX¶pw A-bmÄ HmÀ-½n-¸n-¡ p-¶p. 

D-cp-Ip-¶ a-\-Êp-am-bm-Wv Nm-¡ p-®n A-hn-sS \n-¶v a-S-
§ n-bXv. tdUn-tbm-bn-se hnhn-[ ]-cn-]m-SnI-sf A-t§ -b-äw 
C-ã-s¸-«n-cp-¶ A-bmÄ-¡ v a-¡ -tfm-sS-¶-t]m-se-bm-bn-cp-¶p 
hn-Úm-\hpw hn-t\m-Zhpw ]-IÀ-¶p sIm-Sp-¯n-cp¶ B D-]-
I-c-Ww. 

I-Sw hm§ n-b Im-iv sIm-v Nn-In-Õn-¨n«pw Nm-¡ p-®n-
bp-sS a-I³ c-£ -s¸-«nÃ. a-I³ Rm-b-dm-bv-¨-I-fnÂ tIÄ-¡ m-
dp-m-bn-cp-¶ _m-e-aÞ-ew tIÄ-¡ m³ _m-ä-dn-bp-am-bn sN-
¼p a-¯m-bn-bp-sS ho-«n-se-¯p-¶ Nm-¡ p-®n sN-¼p-a-¯m-bn-
bp-sS ]-cn-lm-k-¯n-\v hn-t[-b-\m-Ip-¶pv. am-\-kn-I-hpw im-
co-cn-I-hpam-b {]-bm-k-§ Ä-¡ n-S-bnepw kw-Ko-X-s¯bpw km-
ln-Xy-s¯bpw A-Xn-ep]-cn Ip-Spw-_-s¯bpw kv-t\-ln-¡ p-¶ 
H-cp hy-àn-bm-Wv Nm-¡ p-®n F¶v Cu I-Y sh-fn-s¸-Sp-¯p-
¶p. 

¹m-hn-e¡ ª n
I-Ym-kw-{Klw: ]p-jv-]-th-enÂ Hu-tk-¸n-sâ tPm-en-¡ m-c-\m-
Wv tImc³. hn-hm-l-Znh-kw A-Ñ-\p-am-bp-m-b Nn-e ]n-W-
¡ -§ Ä Imc-Ww ̀ m-cybm-b Nn-cp-X-sbbpw Iq-«n ho-Sp-hn-«p 
t]m-hp-Ibpw kp-lr¯m-b Ip-ª m-¸n-bp-sS Iq-sS Xma-kw 
Xp-S-§ p-Ibpw sN-bv-Xp. 

tPm-en I-gn-ª v Iq-en-bm-bn In«n-b ]-W-hp-am-bn cm-{Xn 
sshIp-thm-fw tIm-c³ A-cn hm-§ m-\m-bn \-S¶p. H-Sp-hnÂ 
Bd-W-sIm-Sp-¯v hm§ n-b \m-gn A-cnbpw \m-ep-N-{I-¯n-\v I-
¸-bp-am-bn sIm-«n-enÂ sN¶p. ]m-Xn-cm I-gn-ª -t¸mÄ I-
¸bpw I-ª nbpw sh´p. h-b-dn-\v kp-J-anÃ F-¶v ]-d-ª v 
tIm-c³ t\-c-s¯ In-S¶p. F-¶mÂ Nn-cp-X-bp-sS \nÀ_-Ôw 
Imc-Ww tImc-\v I-ª n Ip-Sn-t¡ -n-h¶p. N-«n-bp-sS c-v ̀m-
K¯pw C-cp-¶v A-hÀ c-mfpw I-ª n Ip-Sn-¨p. 

A-Sp-¯ Znh-kw tIm-c³ In«n-b ]-W-hp-am-bn A-cn-hm-
§ m-\m-bn A-e-ª p-Xn-cn-ª p. H-Sp-hnÂ A-cnbpw I-¸-bp-am-bn 
ho-«n-se-¯p-t¼mÄ hf-sc Im-e-am-bn ]n-W-§ n-bn-cp-¶ A-Ñ³ 
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Nn-cp-X-bp-am-bn kw-km-cn-¨n-cn-¡ p-¶-Xm-Wv Im-Wp-¶Xv. B-tcm-Ky-
hm-\m-bn-cp-¶ A-Ñ³ \o-cp-h-¶v A-h-i-\m-bn-cn-¡ p¶-Xv I-v 
tIm-c³ Zpx-Jn-X-\m-Ip¶p. H-cn-¡ epw AÑ-s\ X-\n-¨m-¡ n 
t]m-c-cp-Xm-bn-cp¶p. AÑsâ Cu A-hØ-¡ v Imc-Ww Xm-\m-
sW-¶v tI-c³ I-cp-Xp¶p. ]-¯p Zn-h-k-am-bn I-ª n-Ip-Sn-¨n-«v 
F-¶v ]-d-bp-¶ AÑ-\v H-cp t\-c-sa-¦nepw tNm-dv sIm-Sp¡ -Ww 
F-¶v tIm-c³ B-{K-ln-¡ p-¶p. 

tNm-Zy§ Ä 
1.) Po-hn-X-¯n-se CÃm-bv-aI-sf kv-t\-lw sIm-v tIm-c-\pw 
Nn-cp-Xbpw A-Xn-Po-hn-¡ p¶-Xv F-§ s\ ?

Ans.Hu-tk-¸n-sâ ]mS-¯v ]-Wn-sb-Sp-¯-Xn-\v Iq-en-bm-bn In«n-b 
ap-¡ mÂ N{Iw sIm-v A-cnbpw I-¸bpw hm-§ n ho-«n-
se¯nb tIm-c³ h-b-dn-\v kp-J-anÃ F-¶v ]d-ª v t\c-s¯ 
In-S¶p. F-¶mÂ I-ª nbpw I-¸-bpw sh-´-t¸mÄ th-m F-
¶v ]-d-ª n«pw tImc-s\ Nncp-X \nÀ-_-Ôn-¨v I-gn-¸n-¡ p-¶p. 

hf-sc \m-fm-bn ]n-W-§ n-bn-cp-¶ A-Ñ³ ho-«nÂ h-¶-
t¸mÄ Nncp-X ap-dw hn-ä ]-Ww sIm-v A-cn-hm-§ n I-ª n-sh-
¨v A-Xv ap-gp-h³ B hr²-s\ Ip-Sn-¸n¡ p-¶p. Cu c-v k-µÀ-
`-§ -fnepw kv-t\-l-¯n-sâ B-g-am-Wv Im-Wp-¶-Xv. 

2.) tImc-sâ Nn-´-I-fnÂ sX-fn-bp-¶ A-]cm[ t_m-[w F-´v ?
Ans.hn-hm-l-Znh-kw Dm-b Nn-e {]-iv-\-§ -fp-sS t]-cnÂ  tIm-
c³ A-Ñ-\p-am-bn ]nW-§ n ̀ mcy-tbm-sSm-¸w ho-Sp-hn-«v t]m-
Ip¶p. X-\n¨m-b ]n-Xm-hv Im-e-§ Ä-¡ v ti-jw tImc-s\ Im-
Wm-s\-¯p¶p. B-tcm-Ky-hm-\m-bn-cp-¶ ]n-Xm-hv i-co-c-am-sI 
\o-cph-¶v £ o-Wn-X-\m-bn I--t¸m-gm-Wv Xm³ AÑ-s\ X-\n-
¨m-¡ n-t¸m¶-Xv sX-äm-bn-t¸m-bn F-¶v tImc-\v tXm-¶p-¶Xv.

3.) I-Ym-]m-{X \n-cq-]Wwþ tImc³
X-I-gn-bp-sS "c-n-S§ -gn' F¶ t\m-h-en-se {][m-\ I-Ym-]m-
{X-am-Wv tImc³. hn-hm-l-Znh-kw A-Ñ-\p-am-bn ]nW-§ n tIm-
c³ ho-Sp-hn-«v t]m-Ip¶p. ITn-\m-²ym-\w sN-bv-Xn«pw A-bmÄ-
¡ v X-sâ Ip-Spw-_-¯n-sâ ]-«n-Wn am-äm³ I-gn-bp-¶nÃ. tPm-en-
¡ v Iq-en-bm-bn s\-Ãn-\v ]I-cw ]-Ww sIm-Sp-¡ p-t¼mÄ s\Ãv 
a-Xn F-¶v ]d-ª v hm-in-]n-Sn-¡ p-¶p. P-·n-amÀ s\Ãv h-Å-
¯nÂ Ib-än sImv-t]m-Ip¶-Xv I-n«pw A-Xv ]-c-ky-s¸-Sp-
¯m³ tImc-\v I-gn-bp-¶nÃ. A§ -s\ sN-bv-XmÂ A-bmÄ-¡ v 
tPm-en \-ã-s¸Spw F-¶v A-bmÄ ̀-b-s¸-Sp¶p. tIm-c³ D-t]-
£ n-¨v t]m-b A-¸³ aI-s\ Im-Wm-\m-bn F-¯p-t¼mÄ _m-
¡ n-bp-Å Im-ew A¸-\v \-¶m-bn ̀£ -Ww sIm-Sp-¡ -W-sa-¶v 
A-bmÄ B-{K-ln-¡ p-¶p. 

ITn-\m-²zm\n, kv-t\-l-k-¼-¶\m-b ̀À-¯mhv, AÑ-s\ 
kw-c-£ n-¡ p-¶ a-I³ C-sXÃmw tIm-c-sâ kz`m-h k-hn-ti-
jX-I-fm-Wv. 

Hmtcm hn bpw Im¯v
]mT-kw-{Klw: A-Ñ-sâ a-c-W-ti-jw A-½ ho-«nÂ X-\n-¨m-
Ip¶p. A-Ñ³ In-S-¸n-em-bn«v-t]mepw ho-«n-se FÃm Im-cy-§ -
enepw \-¶m-bn {i-²n-¨n-cp-¶p. A½-sb F-t¸mbpw hn-fn-¨p 
sImn-cn-¡ pw. F-hn-sS \n-¶mepw A-½-hn-fn tIÄ-¡ p-Ip-bw 
sN-¿pw. A-Ñ-sâ FÃm tNm-Zy-§ Ä¡ pw A-½ a-dp-]-Snbpw 
\Â-Ipw. 

AI-se tPm-en-bp-Å a-I³ A½-sb X-\n-¨m-¡ n t]m-
Im³ hn-j-an-¡ p-¶p. aI-sâ \nÀ-_-Ô-¯n-\v hg-§ n 'hm-hv'  
I-gn-ª mÂ Iq-sS sNÃm-sa-¶v A-½ k-½-Xn-¡ p¶p. F-¶mÂ 
t]m-tI- Zn-hkw, ka-bw G-sd-bm-bn«pw A-½ F-gp-t¶Â-
¡ p-¶nÃ. ka-bw ssh-In-bmÂ _-kv In-«nÃ F-¶v ]-d-bp-¶ a-
I-t\m-Sv Rm³ F-§ \ym tam-t\ hczm ?  A-Ñ³ F-s¶ F-
t¸mgpw hn-fn-t¨m-n-cn-¡ p-Ibm, C-¶tew hn-fn¨p. hn-fn-¡ p-
¼w Rm-\n-hn-sS CÃm-¶v sh-¨mÂ... F-¶v ]-d-sª m-gn-bp-I-
bm-Wv A-½.

tNm-Zy§ Ä 
1. "C-t¸mÄ C-sXm-cp' ho-SÃ F-´m-Wv C§ -s\ ]-d-bmÂ Im-
cWw?

Ans.AÑ-sâ a-c-W-t¯m-sS ho-Sv ip-\y-ambn. H-cp-]m-Sv t]À ho-«nÂ 
\n¶pw C-d-§ n-t¸m-bXp-t]m-se tXm¶n. AÑ-sâ i-Ðhpw 
km-¶n-[yhpw B-bn-cp-¶p B hoSv. H-cp ho-«nÂ D-Å Aw-K-§ -
fnÂ B-sc-¦nepw CÃm-Xm-Ip-t¼mÄ H-¨bpw A-\-¡ hpw 
CÃm-Xm-Ip¶p. F-{X h-en-b ho-Sm-sW-¦nepw ]-c-kv-]-c-kv-t\-
l-ap-Å B-fp-IÄ D-s-¦nÂ am-{X-ta ]qÀ-®-X D-m-Iq. 

2. aI-\v A-½ X-\n-¨m-sW-¶v tXm-¶p-t¼mÄ A½-¡ v A§ -
s\ tXm-¶m¯-Xv F´p-sIm-v ?

Ans.A-Ñ³ a-cn-¨-t¸mÄ A-½ X-\n-¨m-Ip¶p. F-¶mÂ A½-sb X-
\n-¨m-¡ n-t¸m-Im³ a-I³ hn-j-an-¡ p¶p. A-Ñ³ a-cn-¨p F-¶ 
bm-YmÀ°y-s¯ a-I³ a-\-kn-em-¡ p¶p. F-¶mÂ A½-sb 
kw-_-Ôn-¨v AÑsâ B-ßmhpw a-cn-¡ m-¯ HmÀ-½-Ifpw Iq-
«n-\pv. A-Ñ-\pw A-½bpw X-½n-ep-Å B-ß-_-Ôw A-{X-¡ v 
Zr-V-am-bn-cp-¶p.  A-Xm-Wv A-Ñ³ a-cn-¨p F-¶ bm-YmÀ-°y-
s¯ A-½-¡ v DÄ-sIm-Åm³ I-gn-bm¯-Xv

A-½-s¯m-«nÂ (I-hnX)
d-^o-Jv A-l½-Zv

1. A-½-s¯m-«nÂ km-[m-Wc-bm-bn tIÄ-¡ p¶-Xv F-´p-am-

fn
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bn _-Ô-s¸-«mWv ?
- A\m-Y in-ip-¡ Ät¡ m D-t]-£ n-¡ -s¸-Sp-¶ Ip-ª p-
§ Ät¡ m D-Å A-`-b tI-{µ-am-Wv A-½-s¯m-«nÂ 

2. I-hn d-^o-Jv A-l-½-Zn-sâ A-½-s¯m-«nÂ F-¶ I-hn-X-bn-eq-
sS ]-d-bp-¶-sX-s´Ãmw ?

Ans.A-½-s¯m-«nÂ F-¶ I-hn-X-bn-eq-sS A½-sb D-t]-£ n-¡ p-
hm-\p-Å CSw (Øew) tX-Sp-I-bm-Wv aI³. Im-dn-sâ ]n³-
ko-än-en-cp-¯n A½-sb B-Zyw sImp-t]m-Ip¶-Xv B-
[p\nI tem-I-¯n-sâ A-S-bm-fam-b 'am-fn'sâ k-ao-]-t¯-
¡ mWv. A-hn-sS D-t]-£ n-¡ m³ {i-an-s¨-¦nepw s]-äp In-S-¡ p-
¶ sX-cp-hp ]-«n-bp-sS Ipc-¨p Nm-S-emÂ A-Xv th-s-pv sh-¡ p-
¶p. 

Xp-SÀ-¶v PnÃm-B-ip-]-{Xn-]-cn-k-c-s¯-¯n-b-t¸mÄ, Ip-
«n-¡ me-¯v ]-\n-¨p-In-S-¡ p-¶ X-s¶ A-½-sb-Sp¯p-sIm-v 
B-ip-]-{Xn-bnÂ F-¯nbXv HmÀ-¡ p¶p. A¶-s¯ kq-Nn{]-
tbm-Kw th-Z-\ \Â-Inb-Xv t]m-se aI-sâ a-\-kn-\pw D-t]-
£ n-¡ p-hm-\p-Å Nn-´ \o-ä-em-bn (th-Z-\-bmbn) am-dp¶p. ]n-
¶o-Sv F-¯nb-Xv hn-Zym-e-b ]-cn-k-c-¯mWv. Ip-«n-¡ me-¯v hn-
Zymeb a-Xn-en-\-¸pd-¯v X-s¶ Im-¯p-\n-¶ A-½-bp-sS 
Nn{Xw aI-s\ hopw Nn-´n-¸n-¡ p¶p. C-\n-sb-hn-sS sIm-n-
d-¡ -W-sa-¶v Nn-´n¨v, tZ-hm-e-b-¯n-se-¯n-b-t¸mÄ F-s¶ 
H¶ sImp-t]mIptam F-¶v A½ tNm-Zn-¡ m-dp-m-bn-cp¶-
Xv aI³ HmÀ¯p. tZ-hm-e-b-¯n-\p-ÅnÂ \n¶pw Cu-izc³ 
Cu Im-gv-¨ I-v C-d-§ n-b-Xm-bpw aI-\v tXm¶n. A§ -s\ 
aI-s\ D-t]-£ n-¡ p-hm-\p-Å {i-a-¯nÂ \n-¶pw a-I³ ]n-´n-cn-
bp-¶p. 

A-½ h-bä-¯v ]-än-¡ n-S-¶ NqSpw Im-s¨-® a-Whpw ]p-
eÀ-¨-bn-se X-Wp-¸m-äp-¶ Nq-«p I-¯p-¶ a-Whpw aI-s\ sX-
äp sN-¿m-sX a-S-§ n-t¸m-Im\pw A-½-sb-¶ P-·-kp-Ir-X-s¯ 
Xn-cn-¨v ho-«n-se-¯n-¡ m\pw t{]-cn-¸n¨p. a-I³ Im-dn-sâ ]n³-
ko-än-te-¡ v Xn-cnª p-t\m-¡ p-t¼mÄ, aI-sâ kp-c-£ -bv-¡ m-
bn I-®p-IÄ Xp-d-¶p-]n-Sn-¨p sIm-v a-cn-¨p In-S-¡ p-¶ A-½-
sb-bm-Wv Im-Wp-¶Xv.

3. a-§ n-¸-gIn-b ]n-ª m-W-hÀ-®-am-bv F-¶v ]-d-bp-¶-sX-
´ns\ ? F´p-sIm-v ? 

Ans.A-½-s¯m-«nÂ F-¶ I-hn-X-bn-se A-½-bp-sS I-®p-I-sf-bm-
Wv a-§ n-¸-gIn-b ]nª m-W hÀ-®-am-bv F-¶v ]-d-bp-¶-Xv. 

`£ -Ww I-gn-¡ p-¶ ]n-ª m-Ww \n-c-´-c-am-bn D-]-tbm-
Kn-¡ p-¶-Xn-\mÂ ]-g-In-t¸m-hp-I-bpw \n-dw a-§ p-I-bpw sN-
¿p¶p. A-½-bp-sS {]m-bm-[nIyw aq-ew I-®n-sâ sX-fn-¨w \-
ã-s¸-«p. t]m-f-IÄ Xq-§ n ]o-f A-Sn-ª n-cn-¡ p-¶p.\n-dw a-§ n-
t¸m-bn-cn-¡ p¶p. A-½-amÀ I®n-a Nn-·m-sX Ip-ª p§ -sf 

Ans.

kw-c-£ n-¡ p-Ibpw ]-cn-]m-en-¡ pbpw sN-¿p-¶p. tam-dn tam-dn ]-
gIn-b ]m{Xw t]m-se sI-« Im-gv-¨-IÄ I-v I-v A-½-bp-sS 
\n-dw a§ n-b I-®p-I-sf-bm-Wv h-cn-I-fnÂ I-hn kq-Nn-¸n-¡ p-¶-
Xv. 

4. s]-äp-In-S¡ pw ]-«n-¡ p-sa-s´m-cq-äw Nm-Sn-¡ p-Xn-¡ p¶p. þ 
Cu h-cn-I-fn-eq-sS I-hn kq-Nn-¸n-¡ p-¶-sX´v?

Ans.s]-äp In-S-¡ p-¶ ]-«n A-Sp-t¯-¡ v h-cp-¶-h-cp-sS t\-sc iu-cy-
t¯m-Sp Iq-Sn Nm-Sn-¡ p-Xn-¡ pw. Imc-Ww Ip-«n-I-fp-sS kw-c-£ -
W-¯n-\v th-n ar-K-§ Ä t]mepw Iq-Sp-X-em-bn {i-²n-
¡ p¶p. ar-K-§ -fpw {]-Ir-Xnbpw a-\p-jyÀ-¡ v \Â-Ip-¶ H-cp 
]mT-am-WnXv. F-¶n«pw a-\p-jyÀ P-·w \Â-In-b A½-sb h-
en-s¨-dn-bm³ {i-an-¡ p¶p. A-½-amÀ a-¡ Ä-¡ v \Â-Ip-¶ kv-
t\-lhpw I-cp-Xepw A-hÀ-¡ p Xn-cn-¨p \Â-Im³ I-gn-bp-¶nÃ. 
am-Xm-]n-Xm-¡ -tfm-Sv kv-t\-l-am-bn s]-cp-am-td-Xpw kw-c-£ n-
t¡ -Xpw a-¡ -fp-sS Np-a-X-e-bm-Wv F-¶v I-hn h-cn-I-fn-eq-sS 
kq-Nn-¸n-¡ p-¶p. 

sIm- p̈ N-¡ c- n̈ (te-J\w)
F.]n. D-Z-b-`m-\p

1. sIm-¨p N-¡ c-¨n F-¶ te-J-I³ hn-fn-¡ p-¶-sX-´ns\ ?
Ans.ho-«n-se hr-²bm-b ¹m-hn-s\-bm-Wv C§ -s\ hn-fn-¡ p-¶Xv.
2. hr-£ -§ -fnÂ sh-¨v hr-£ w F-¶v hn-fn-¡ p¶-Xv G-Xv hr-
£ -s¯-bmWv ? A§ -s\ hn-fn-¡ m³ Im-c-W-sa´v ?

Ans.hr-£ -§ -fnÂ sh-¨v hr-£ -amb-Xv am-hp-Xs¶. am-hv ]q-¡ p¶-
Xv X-s¶ \m-«n³-]pd-¯v D-Õ-h-amWv. D-®n-am-§  ap-X-ep-Å ]-
eX-cw ̀-£ y-h-kvXp-¡ Ä am-hnÂ \n-¶v e-`n-¡ p¶p. I-hn-bv¡ v 
C-ã-s¸-« am-hv In-fn-IÄ¡ pw C-ã-s¸-« a-c-am-Wv. ]-g-§ -fp-sS 
cm-Pm-hv F-¶-dn-b-s¸-Sp¶-Xv am-¼-g-amWv. amhn-e A-e-¦m-c-
§ Ä¡ pw ]q-P-¡ pw Hu-j-[-¯n\pw D-]-tbm-Kn-¡ p¶p. am-
t© m-«n-se H-¯p tN-c-ep-Ifpw I-fn-ho-Sp-m-¡ epw ]-eX-cw 
kÀ-¤m-ß-I {]-hÀ-¯-\-§ Ä¡ pw h-gn sX-fn-bp¶p. am-hv N-Xn-
¡ nÃ F-¶ hn-iym-k-hpw \n-e-hn-epv.

3. sImXn-b k-am-Pw F-¶Xp-sIm-v F.]n D-Z-b-`m-\p D-t²-
in-¡ p-¶-sX´v? 

Ans.am-hn-sâ Np-h-«nÂ Ip-«n-IÄ H-¯p tN-cp-Ibpw I-fn-ho-Sp-m-
¡ pbpw sN-¿m-dpv. am¼-gw e-`n-¡ m³ th-n A-hÀ  A-®m-
c-¡ -®â ]n-d-¶mfm-tLm-jn-¡ p-Ibpw Np-h-«nÂ Xo-bn-«v tlm-
aw sN-¿p-Ibpw a-äp ]-eX-cw I-fn-I-fnÂ GÀ-s¸-Sp-Ibpw sN-
¿p¶p. sIm-Xn-b-·m-cp-sS tN-c-em-W-tÃm ' sImXn-b k-am-Pw'  
_m-ey-Im-e-§ -fnÂ A-\p-`-hn-¡ m³ C-S-bm-b ku-`m-Ky-§ fn-
sem-¶m-bn-«m-Wv F.]n D-Z-b-`m\p Cu H-¯p-tN-c-en-s\ Im-
Wp-¶Xv.
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4. A-½bpw sIm-¨p N-¡ -c-¨nbpw X-½n-ep-Å-_-Ôw F-§ -s\-
bp-Å-Xm-bn-cp¶p?

Ans.H-cp ap-¯-Èn-sb-t¸m-se X-e-ap-d-bp-sS I-Y ]-d-bm³, sIm-¨p 
N-¡ -c-¨n-bv-¡ v I-gn-bp-am-bn-cp-¶p. te-J-I-sâ A-½bpw sIm-
¨p-N-¡ n-c-¨nbpw X-½nÂ hen-b kv-t\-l-_-Ô-¯n-em-bn-cp-
¶p F-¶v A-t±-lw hn-h-cn-¡ p¶p. am-hp ap-dn-¡ m\pw am-§  ]-
dn-¡ m\pw A-½ A-\p-h-Zn-¨n-cp-¶nÃ. A-½-bp-sS Cu kv-t\-l-
am-Wv te-J-I\pw amhn-t\m-Sp-Å C-ãw hÀ-²n-¡ m³ Im-cWw. 
am-hv N-Xn-¡ n-sÃ-¶v D-d-¨p-hn-iz-kn-¡ p-¶ A-½ Im-äpw a-gbpw 
h-cp-t¼m-Ä ]q-apJ-¯v t]m-bn-cn-¡ p¶p. A-½-bp-sS hn-izm-kw 
t]m-se X-s¶ bm-sXm-cp A-]-I-Shpw D-m-Im-sX-bm-bn-cp-
¶p am-hn-sâ A-h-km-\-hpw. sIm-¨p N-¡ c-¨n tX-cp-Å am-hm-
Wv A-hÄ tZm-jw h-cp-¯p-I-bnÃ. F-¶ A-½-bp-sS hn-izm-
kw P-bn-¡ p-Ibpw sN-bvXp. {]-Ir-Xn-bpw a-\p-jy\pw X-½n-ep-
Å B-ß-_-Ô-¯n-sâ {]-I-S-\-am-Wv \-ap-¡ n-Xn-eq-sS hy-à-
am-Ip-¶Xv.

A-½-bp-sS F-gp-¯pIÄ 
hn. a-[p-kp-Z-\³ \m-bÀ

\-K-c Po-hn-X-¯n-\n-S-bnÂ I-hn I-s-¯p-¶ F-gp-¯p-
I-fm-Wv Cu I-hn-X-bp-sS {]-tabw. ho-Sn-\v tam-Sn Iq-«p-¶-Xn-
sâ ̀ m-K-am-bn NnÃp s]-«n-I-fnÂ ]-«-W-t¡ m-¸p-IÄ \n-d-bp-
t¼m-Ä A-½ A-b-¨ ]-g-b I-¯p-IÄ ImÂ-s]-«n-bnÂ A-Sp-
¡ n sh-¡ p-I-bmWv. A-½-bp-sS a-\-Ên-sâ ap-{Z-bm-Wv B I-
¯p-IÄ A-½-bp-sS I-¯p-I-fn-te-¡ v t\m-¡ n-bmÂ X-s¶ A-
h kw-km-cn-¨p-Xp-S-§ pw. C-hn-sS I-gn-ª  Ime-s¯ Po-hn-X-
Nn-{X-§ Ä I-hn-bpsS Hm-À-½-bn-te-¡ v I-S-¶p-h-cp¶p. A-½-bp-
sS hm-Õ-eyw, km-tcm-]-tZ-i§ Ä, {]mÀ-°-\IÄ, th-Z-\ \n-d-
ª  A-\p-`-h-§ Ä, \m-«p-]p-cm-W§ Ä, ho-«p-h-g-¡ p-IÄ D-Õ-
h§ Ä, \m-a k-¦oÀ-¯-\-§ Ä, Ir-jn-¸m-«p-IÄ, a-cp-¶v Ip-dn-
¸p-IÄ F-¶n§ -s\ F-gp-s¯Ãmw A-½-bm-bn-cp-¶p. 

t\-cnsâ Cu-Whpw Xm-f-hp-ap-Å-Xm-Wv A-½-bp-sS I-
¯pIÄ. t]m-b Im-e-¯n-sâ am-[p-cy-ap-Å HmÀ-½-IÄ ad-¶v 
Xp-S-§ n-sb-¦nepw A-½-bpsS HmÀ-½ h-gn-Im-«n-bm-bn \n-e-\nÂ-
¡ p-¶p. 

B-[p\n-I Im-e-L-«-¯nÂ ]p-Xp-X-e-ap-d FÃmw a-d-¡ p-
I-bmWv. ]-cn-jv-Im-c-¯n-sâ NnÃp s]-«n-bnÂ am-Xm-hn\pw am-
Xr-`m-j-¡ pw C-S-anÃm-Xm-bn-cn-¡ p¶p. am-Xr-`mj-sb a-d-¡ p-¶, 
a-e-bmf-s¯ A-dn-bm³ {i-an-¡ m-¯ H-cp-]pXn-b X-e-ap-d-bm-
Wv h-fÀ-¶p h-cp-¶Xv. Xm³ F-hn-sS-bm-Wv P-\n-¨-sX¶pw X-
sâ am-Xm-]n-Xm-¡ -fm-cm-sW¶pw X-sâ am-Xr`m-j G-sX-¶pw 

A-dn-bm-sX Po-hn-¡ p-¶-hÀ hy-àn-Xz-anÃm-¯-h-cmWv. A½-sb kv-
t\-ln-¡ m³ I-gn-bWw. Po-hn-Xm-h-km-\w h-scbpw A½sb 
HmÀ-¡ m³ I-gn-bWw. Ip-«n-¡ me-¯v A-½ ]d-ª p X-¶ Im-cy-
§ Ä a-[p-c-ap-Å HmÀ-½-I-fm-bn \-½p-sS a-\-kn-ep-m-I-Ww. am-
Xr-`m-j-bp-sS Xm-fhpw Cu-Whpw \mw A-dn-b-Ww. am-Xm-hn-
t\bpw am-Xr-`m-j-tbbpw kw-c-£ n-¡ m-\pÅ t_m-[-ap-m-bm-
te \·Ä D-¯-a ]u-c-·m-cm-hp-I-bp-Åq. 

1. B-cp-tXSpw? \m-sf \-½p-sS Ip-«n-IÄ-t¡ mÀ-¡ m-\p-a½-sb 
th-m-bn-cn¡ ptam? I-hn-bp-sS tNm-Zy-¯n-sâ s]m-cpÄ I-
s-¯n hn-i-Zo-I-cn¡ p-I.

Ans.A-½-bp-sS F-gp-¯p-IÄ F-¶ I-hn-X-bnÂ I-hn a-[p-kp-Z-\³ 
\m-bÀ-\-½p-sS am-Xr-`mj-¡ v kw-`-hn-¨p sIm-n-cn-¡ p-¶ A-h-
Ø-sb-¡ p-dn-¨v B-i-¦-s¸-Sp-I-bmWv. am-Xm-hn-s\bpw am-Xr-`m-
j-sbbpw a-d-¡ p-¶ H-cp ]pXn-b X-e-ap-d-bm-Wv h-fÀ-¶p h-cp-¶-
sX-¶v I-hn B-i-¦-s¸-Sp¶p. ]pXn-b X-eap-d ]-«-W ]-cn-jv-Im-c-
¯nÂ ap-gp-In-t¸m-bn-cn-¡ p-¶p. Xm³ F-hn-sS-bm-Wv P-\n-¨-sX-
¶pw, X-sâ am-Xm-]n-Xm-¡ -fm-cm-sW-¶pw, X-sâ am-Xr-`m-j F-
s´¶pw B ̀m-j-bp-sS a-l-Xz-sa-s´-¶pw A-dn-bm-sX Po-hn-¡ p-
¶-hÀ hy-àn-Xz-anÃm-¯-h-cm-sW-¶v I-hn ]-d-bp¶p. A-\y-`m-
jm kw-kv-Im-c-am-Wv C-¶v tim-`n-¡ p-¶Xv. kw-kv-Im-chpw hn-
Úm-\hpw A-½ hmÂ-Õ-ey-t¯m-sS am-Xr-`m-jm _-Ô-anÃm-
sX h-f-cp-¶ ]pXn-b X-e-ap-d-bp-sS A-h-Ø F-´m-bn-cn¡ pw 
C¶-s¯ X-e-ap-d-¡ v A-½-sb-¡ p-dn¨pw am-Xr-`m-j-sb-¡ p-dn¨pw 
HmÀ-½-bn-se-¦n-ep-apv. \mf-s¯ X-e-ap-d-¡ v AXpw th-m-
XmIptam F-¶v I-hn D-Xv-WvT-s¸-Sp-I-bm-Wn-hn-sS. 

2. A-½-X-s¶-bm-Wv am-Xr`m-j þ Cu {]-Øm-h-\ I-hn-X-bn-se 
B-ib-§ -tfm-Sv F-{X-am{Xw s]m-cp-¯-s¸-Sp-¶p. ]cn-tim-[n-
¨v Ip-dn-¸v X-¿m-dm-¡ p-I-.

Ans.am-Xm-hnÂ \n-¶pw-]-IÀ-¶p In-«p-¶ kw-kv-Im-c-am-Wv Po-hn-Xm-h-
km-\w h-sc A-h-\nÂ \n-e-\Â-¡ p-¶Xv. B-[p\n-I ]-cn-jv-Im-c-
¯n-sâ NnÃp-s]-«n-bnÂ am-Xr-`m-j-¡ v Øm-\w CÃm-Xm-bn-cn-¡ p-
¶p. ]pXn-b X-eap-d am-Xr-`mj-sb ]n-¶n-se-hn-sS-sb-¦nepw H-fn-
¸n-¡ p-I-bmWv. am-Xr-`m-j-bp-sS ku-´-cy-hpw, em-fn-Xyhpw t{i-
jvT-amWv. am-Xr-`m-j-bn-eq-sS kw-kv-Im-c-¯n-sâ ssI-am-d-em-Wv 
\-S-¡ p-¶Xv. A-½-bp-sS hm-Õ-ey-hpw, D-]-tZ-i-§ -fpw, th-Z-\-
bpw, {]mÀ-°-\-bpw, \m-«p-]p-cm-W-§ -fpw, \m-a-k-¦oÀ-¯-\-§ -
fpw, ho-«p-h-g¡ p-I-fpw, Ir-jn-b-\p-`-h-§ -fpw, hn-izm-k-§ fp-sam-
s¡  DÄ-t¨-cp-¶ kw-kv-Im-cw ]-IÀ-¶p-X-cp-¶-Xv A-½-bm-Wv. am-
Xr-`m-jm k-Xy-s¯-bm-Wv \-½Ä Bcpw Im-Wm-Xn-cn-¡ m³ 
ImÂ-s¸-«n-bn-em-¡ n ]n¶n-seNm-bv-¸nÂ H-fn-¸n-¡ p-¶-Xv. 
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]-{X-\o-Xn
tUm. kp-Ip-amÀ A-go-t¡ m-Sv

P-\ a-\-Êp-I-fnÂ ]-{X-§ Ä kr-ãn-s¨-Sp-¡ p-¶ kzm-[o-
\w hf-sc h-ep-XmWv. ]{Xw temI-s¯ \-½p-sS a-Sn-bn-se-
¯n-¡ p-t¼mÄ \-½p-sS \m-«n-se kw-`-h§ -sf tem-I-¯n-\v ap-
¼nepw F-¯n-¡ p¶p. P-\m-[n-]-Xy-¯n-sâ \m-ema-s¯ Xq-
Wm-b- n ]-{X-s¯ I-W-¡ m-¡ p-¶pv. \m-Sn-sâ \m-\m`m-K-¯p-
ap-m-Ip-¶ hmÀ-¯-IÄ a-än-S-§ -fn-te-¡ v hym-]n-¡ p-I-bpw A-
h-bnÂ \n¶pw s]m-Xphm-b Nn-e A-`n-{]m-b-§ Ä cq-]-s¸-Sp-
¯n ̀ -c-W-X-e-§ -fnepw \o-Xn \ym-b-hy-h-Ø-bnÂ t]mepw 
F-¯n-¡ p-Xv ]-{X-§ -fmWv. k-Xy-k-Ôam-b hmÀ-¯-IÄ P-\-
§ -fn-se-¯n¡ p-I F-¶-Xm-Wv ]-{X-[À½w. ]-{X-§ Ä \o-Xo-
bp-à-am-bÃ {]-hÀ-¯n-¡ p-¶-sX-¦nÂ A-Xv P-\m-Xn-]-Xy-¯n-
\v X-s¶ im-]-am-bn-cn-¡ pw.

 tkz-Ñm-[n-]-Xn-IÄ t]mepw ]-{X-s¯ _-lp-am-\n-¡ p-
¶pv. Imc-Ww A-hÀ ]-{X§ -sf F-XnÀ-¡ p-Ibpw \n-tcm-[n-
¡ p-Ibpw sN-¿p-¶Xv. A-cm-P-Icm-b A-h-Ø-bnÂ t]mepw 
k-Xyhpw \o-Xnbpw ]p-eÀ-¯p-¶ ]-{X-§ -fp-sS km-¶n[yw k-
aql-s¯ c-£ n-¡ p¶p. kaq-l \-· A-dn-hp-m-¡ n-s¡ m-Sp-
¡ p-I-bm-Wv ]-{X-§ -fp-sS H-cp {][m-\ Np-a-X-e. B Npa-X-e a-
d-¶mÂ ]-{X-¯n-sâ \n-e \nÂ-¸pX-s¶ tNmZyw sN-¿-s¸-Spw. 
]-t£  C-¶v ]-e ]-{X-§ Ä hm-bn-¨v A-h-bnÂ h-cp-¶ I-Å-
¯-c-§ Ä Xm-c-Xayw sN-bv-Xv k-Xy-¯n-sâ k-ao]-¯v F-¯n-
¡ m³ I-gnbptam F-¶v ]-co-£ n-¡ I-tb \nÀ-Æm-l-apÅq.

1. ]-{X-[À-½w F-¶ hn-j-b-¯nÂ H-cp ap-J-{]-kwKw (F-Un-
täm-dnbÂ) X-¿m-dm-¡ pI.
]-{X-[-À-½w. 

Ans.B-[p\nI temI-¯v ]-{X-§ -Ä-¡ v h-f-sc-tb-sd {]m-[m-\y-
apv. {]-tXy-In¨pw P-\m-[n]-Xy kw-hn-[m-\¯nÂ. hmÀ-¯-
I-fp-sS h-kv-Xp-\n-jvTam-b A-h-Xc-Ww am-{X-aÃ s]m-Xp-P-\- 
\-·-Iq-Sn ]-{X-§ -fp-sS [À-½-amWv. P-\m-[n]-Xy kw-hn-[m-\-
¯nÂ sX-äp-IÄ ]-äp-¶p F-¶v tX-¶p-t¼mÄ A-h Xn-cp-¯p-
¶-Xn-\v B-h-iyam-b k-½À-±-§ Ä sN-ep-¯m³ ]-{X-§ Ä-¡ v 
am-{X-ta I-gnbq. C-§ -s\ t\m-¡ p-t¼mÄ P-\-§ Ä¡ pw ̀ -c-
Wm-[n-Im-cn-IÄ¡ pw C-S-bnÂ Ah-sc ]-c-kv]-cw _-Ôn-¸n-
¡ p-¶Xpw Xn-cp-¯Â i-àn-bm-bn {]-hÀ-¯n-¡ p-¶-Xpam-b a-
l¯m-b Øm-]-\-am-Wv ]-{Xw.

Cu I-S-a \nÀ-Æ-ln-¡ -W-sa-¦nÂ ]{Xw \n-jv-]-£ -am-bn-
cn-¡ Ww. A-Xv P-\-]-£ -am-bn-cn-¡ Ww. ]{Xw \-S-¯p-hm³ ap-
XÂ-apS-¡ v B-h-iy-amWv. AXp-sIm-v ]-Ww D-m-¡ p-I, A-
Xn-\p-th-n {]-Nm-cw hÀ-²n-¸n¡ p-I F-¶ e-£ y-t¯m-sS ]-

{X-[À-½w ad-¶p sIm-v ]-{X-§ Ä {]-hÀ-¯n-¡ -cpXv. hmÀ-¯-
IÄ-¡ p th-n-bp-Å hmÀ-¯m kr-ãnbpw ]-Ww hm-§ n-bp-Å 
hmÀ-¯m {]-kn-²o-I-c-Whpw h-© -\-bmWv. k-Xyw, \ymbw, 
\o-Xn F-¶o [À-½-¯n-ep-d-¨m-bn-cn¡ -Ww ]{Xw {]-hÀ-¯n-
t¡ -Xv. ̀ -c-Wm-[n-Im-cnI-sf {]o-Wn-¸n¨p-sIm-v \n-e-\nÂ-
¡ m³ {i-an-¡ p-¶Xpw P-\ h-© -\ X-s¶-bmWv. ]-{X-§ Ä kq-
cy-\v Np-h-sSbpw ta-se-bp-ap-Å FÃm-än-s\bpw ]-än hmÀ-¯-
IÄ X-cp-¶p F-¶v am-{X-aÃ Ah-sb hn-aÀ-in-¡ p-Ibpw sN-¿p-
¶pv.

Xp-SÀ {]-hÀ-¯\w 
"hÀ-¯-am-\-Ime-s¯ ]-{X-am-[y-a-§ Ä' F-¶ hn-j-b-¯nÂ 
H-cp J-Þn-I F-gp-XpI. 
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2. saÀ-¡ â-en-kv \n-b-a-§ Ä G-sXÃmw?
1. km-[-\-§ -fp-sS ssI-am-ä-¯n\v  þ C-¥o-jv I-¸-ep-IÄ/tIm-
f-\n-I-fp-sS I-¸-epIÄ.
2. I-¼n-fn ]-cp¯n, ]p-I-bn-e, ]-© -km-c  þ C-¥-n-te-¡ v 
am{Xw I-g-än A-b-¡ p-I.

3. {^-© v hn¹-hw Np-cp-¡ n F-gp-XpI. 
1. `-c-Wm-[n-Im-cn-IÄþA-Uw-_cÀ, [qÀ¯À, G-Im-[n-]-
XnIÄ.

1þmw
F-kv-tääv

2þmw
F-kv-tääv

3þmw
F-kv-tääv

]ptcm-lnXÀ

{]-`p-¡ ³-amÀ

km-[m-c-W-¡ mÀ

\nIp-Xn-I-fnÂ \n-¶v H-gn-hm¡ n
[m-cm-fw ̀ q-{]-tZ-iw ssIh-iw sh-¨p. 

`-c-W-¯nÂ H-cp A-h-Im-ihpw CÃ. 
`m-cn-¨ \n-Ip-Xn \Â-I-Ww.

\nIp-Xn-I-fnÂ \n-¶v H-gn-hm¡ n
[m-cm-fw ̀ q-{]-tZ-iw ssIh-iw sh-¨p. 
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7) s^-{_ph-cn hn-¹-hwþ 
1. 1917 amÀ-¨nÂ kv-{Xo-IÄ sdm-«n-¡ v sh-n \-S¯n-b {]-I-S-\w. 
2. s]-t{Sm-{Km-Uv \K-cw sXm-gn-em-fn-IÄ ]n-Sn-s¨-Sp-¯p. 
3. \n-t¡ m-fm-kv c-ma-\v ]I-cw sI-c³-kv-In t\-XrXzw G-sä-
Sp-¯p. 

8. H-tÎm-_À hn-¹hw 
1. 1917 H-tÎm-_-dnÂ t_mÄ-sj-^n-¡ p-IÄ I-em-]w B-cw-`n-¨p. 
2. sI-c³-kv-In cmPyw hn«p. A-[n-Im-cw t_mÄ-sj-hn-¡ p-IÄ-
¡ v e-`n-¨p. 

9. 1924 Â USSR cq-]o-Ir-X-am-bn. 

^-e-§ Ä
1. H-cp ̀-c-WL-S-\ cq-]o-I-cn-¡ -s¸-«p. 
2. tkm-jy-en-kv-äv Bi-bw hym-]n-¸n-¡ -s¸«p.

7. ssN-\o-kv hn¹-hw Np-cp-¡ n F-gp-XpI. 
a) a-© p-cm-P-hw-iw hntZ-i C-S-s]-S-ep-I-fp-sS B-[n-]Xyw Aw-
Ko-I-cn-¨p. 

b) t_m-Iv-kÀ I-em-]w þ ssN-\-bn-se cl-ky kw-L-S-\-I-fp-sS 
I-em-]w. 

c) k³-bm-Xv-k³ þ 1911 Â a-© p-cm-P-hw-i-¯n-s\-Xsn-c I-em-]w 
\-S-¯n. 

d) cm-P-`c-Ww A-h-km-\n¨p. Ip-ao-´m-§ v ]mÀ-«n \n-e-hnÂ h-¶p. 
e) Bi-bw þ tZ-inb-X, P-\m-Xn-]-Xyw, tkm-jy-enkw
f) No-bm§ v-ssIj-Iv þ k³-bm-Xvk-\v ti-jw ̀-c-W-¯nÂ h-¶ 
G-Im-[n-]-Xn, I-½yq-Wn-Ì ̀c-Ww D-t]-£ n¨p. hntZ-i B-i-
b-§ Ä-¡ v {]m-[m-\yw \Â-In. 

g) am-thm-tk-Xpw-Kv þ jn-bm-§ v ssI-j-¡ n-sâ \-b-§ Ä-¡ v F-Xn-
sc I-½yq-Wn-kv-ä ]mÀ-«n-bp-sS t\-Xm-hv temw-Kv amÀ-¨v \-S-¯n. 

h) 1949 Â ssN-\ P-\-Io-b dn-¸-»n-¡ mbn. 

 

v

Ipdn-¸v X-¿m-dm¡ pI

I-dp-¸v hym-]m-cw þ ssN-\o-kv
DÂ-]-¶-§ Ä-¡ v ]I-cw Cw-¥o-jp-
ImÀ I-dp-¸v ssN-\-bn-te-¡ v 
C-d-¡ pa-Xn sN-bv-Xp. 

X- d-¶ hm-XnÂ \bwp

ssN-\-bp-sS I-t¼m-f-¯Â
FÃm cm-Py-§ Ä¡ pw Xp-ey
A-hk-cw \Â-Ip-¶ A-ta-cn-
¡ ³ \bw. 

1. In-bm-Mv-kn ap-XÂ sb-\m³h-sc
2. 1934 Â 12000 In.ao. bm-{X
3. {]-`p-¡ -cnÂ \n-¶v Irjn-`q-an
   ]n-Sn-s¨-Sp¯vIÀ-j-IÀ-¡ v \Â-In.

temw-Kv amÀ-¨v
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3. Nn-´-I-·mÀ thmÄ-«bÀ, dq-tkm,  sam--kvIyq
4. sS-¶o-kv tImÀ-«v {]-XnÚ þ {^m³-kn-\v H-cp ̀-c-WL-S-\ 
D-m-¡ p-I.
5. B-i-b-§ Ä kzm-X-{´w, k-a-Xzw, km-tlm-Zcyw
6. _m-kv-änÂ P-bnÂ X-IÀ-¨ (1789) hn-¹-h-¯n-\v Xp-S-¡ -am-bn. 
7. 1792 se tZio-b I¬-sh³-j³ {^m³-kn-s\ d-n-¸-»n-¡ m-
bn {]-Jym-]n-¨p. 

^-e-§ Ä
1. ]nÂ¡ m-e hn-¹-h-§ Ä-¡ v {]-tNmZ-\w
2. ̂ yq-UÂ hy-h-Ø X-IÀ-¶p. 
3. tZ-io-b-X-bp-sS B-cw`w.

4. s\-t¸m-fnb-sâ ̀-c-W ]-cn-jv-Im-c-§ Ä
1. IÀ-jI-sc Ir-jn-`q-an-bp-sS D-S-a-I-fm-¡ n. 
2. kn-¦n-Mv^-v cq-]o-I-cn-¨p. 
3. _m¦v Hm-^v {^m³-kv Øm-]n-¨p. 
4. K-Xm-K-X ]p-tcm-K-Xn¡  tdm-Up-IÄ

5. em-än-\-ta-cn-¡ ³ hn¹-hw hn-i-Z-am-¡ pI. 
1. kv-s]-bn-\pw, t]mÀ-¨p-Kokpw k-¼¯pw hn-`-h-§ fpw sIm-
Å-b-Sn-¨p. 
2. kw-kv-Imcw, ̀m-j, B-Nmcw, hn-Zym-`ym-kw, Ir-jn F¶n-h 
X-IÀ-¯p. 
3. J-\n-I-fnÂ \n-¶ kzÀ®w, sh-Ån I-hÀ-s¶-Sp-¯p. 
4. J-\n-I-fnÂ A-]-I-S-I-cam-b km-l-N-cy-¯nÂ ]-Wn-sb-Sp-
¸n-¨p. 
5. tXm-«-¯nÂ tIm-f-\n-¡ m-sc A-Sn-a-I-fm-¡ n. 
6. 1825 Â tIm-f-\n-IÄ kz-X-{´-am-bn. 

6. d-jy³ hn¹-hw hy-à-am-¡ p-I.
1) kmÀ-N-{I-hÀ-¯n-am-cp-sS ZpÀ-`-c-Ww. 
2.) IÀ-j-IÀ/sXm-gn-em-fn-IÄ Nq-£ -Ww sN-¿-s¸-«p. 
3.) hy-h-km-b-§ Ä hntZ-i \n-b-{´-W-¯n-embn. 

4)

5) 

6)  c-à-cq-£ n-X-am-b Rm-b-dm-gvNþ 
þ km-¼¯n-I ]-cn-jv-I-c-c-W-¯n-sâ ̀m-K-am-bn 1905Â s]-t{Sm-
{Km-Uv \-K-c-¯nÂ \-S-¶ {]-I-S-\-¯n-sâbpw sh-Sn-sh-¸n-
sâbpw^-e-am-bn \q-dp-I-W-¡ n-\m-fp-IÄ sImÃ-s¸-« kw-`-hw. 

 ImÄ-am-Ivkpw
Fw-KÂkpw

amÀ-Iv-kn-Ìv
Bi-bw

sXm-gn-em-fn kw-L-S-\-IfpsS 
cq-]o-I-cWw.

tkm-jy-en-kv-äv
sU-tam-{Im-än-Iv
hÀ-t¡ -gv-kv ]mÀ-«n. 

sa³-sj-hnIv

t_mÄ-j-^n¡ v

A-e-Iv-km-À sI-c³-kvIn 

se-\n³
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4.  C-ä-en-bn-se ̂ m-jn-k-s¯-¡ p-dn-¨v hy-à-am¡ pI
1. H¶mw tem-I bp-²-¯-Â hn-P-bn-¨-h-cp-sS Iq-«-¯nÂ s]-
«n«pw C-ä-en-¡ v Im-cyam-b t\-«-§ Ä e-`n-¨nÃ. 
2. hy-h-km-b-X-IÀ-¨, sXm-gn-enÃm-bv-a, \n-Ip-Xn-hÀ-²-\hv, ]-
W-s¸-cp-¸w Xp-S-§ n-b-h C-äm-en-b³ P-\§ -sf ̂ m-jn-Ìv ]mÀ-
«n cq-]w sIm-Åp-¶-Xn-te-¡ v \-bn-¨p. 
3. ^m-jn-Ìv ]mÀ-«n-¡ v t\-Xr-Xzw \Â-Inb-Xv aq-tkm-fn-\n-
bmWv.

{]tXy-I-XIÄ

5. \m-kn-k-¯n-sâ k-hn-ti-j-X-Ifpw A-[n-Im-c-¯n-se-¯m-\p-
Å I-c-Whpw ]-«n-I-s¸-Sp-¯pI. 

6. c-mw tem-I-a-lm-bp-²-¯n-sâ Im-c-W-§ -fpw ̂ -e-hpw hn-
i-Zo-I-cn-¡ pI.

{]mNo\ tdm-am-km-{amPyw
]p-\À-Øm]-\w þ e£ yw

sXm-gn-em-fn-I-sfbpw IÀ-j-I- cbpw
cm-{ã-¯n-sâ i-{Xp-¡ -fm-bn {]-Jym-]n-¨p. 

s

A-{I-a-W-¯n-sâbpw lnw-k-bp-sSbpw amÀ-¤-am-Wv kzo-I-cn-¨-Xv. 

A[n-Im-c-¯n-se-¯m-\p-Å Im-cWw

th-gv-km-bn D-S¼Sn

km-¼-¯n-I X-IÀ-¨

]-W-s¸-cp¸w

cm-{ão-b A-ØncX

khn-ti-j-X-IÄ

1. hw-i-aln-a
D-bÀ-¯n-¸n-Sn¨-Xv

3. X-hn-«p-Ip-¸m-b-¡ mÀ 
F¶ ssk\yw

4. K-Ìt¸m F¶ 
cl-ky ssk\yw

2. Pq-XÀ/ P-\m-Xn-]-Xy-]mÀ-«nIÄ, tkm-jy-en-k
äpIÄ, v-½yq-Wn-kv-äp-IÄ F-¶nh-sc sIm-s¶m-Sp-¡ n-bXv.

1. ssk\n-I k-Jy-§ -fp-sS
cq-]o-I-c-Ww. 

2. \m-kn-k-¯nâbpw
^m-jn-k-¯n-sâbpw h-fÀ¨v

A¨X-p k-Jy§ Ä

PÀ-½\n, C-äen,
P-¸m³

k-Jy-i-àn-IÄ

Cw-¥v,
{^m³-kv, ssN\

\mkn-kwþ (1) ln-äv-eÀ
(2) X-hn-«p Ip-¸m-b-¡ mÀ-ssk\yw
^m-jn-kw þ (1) ap-tkm-fn-\n
(2) I-cn-¦p-¸m-b-¡ mÀ ssk\yw
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1. km{am-PyXzw tImf-\n cm-Py§ -sf F-§ -s\-sbÃmw kzm-[o-
\n-¨p. 
1.]-c-¼-cm-K-X k-¼-Zv hy-h-Ø X-IÀ-¶p. 
2.Zm-cn-{Zyw, sXm-gn-enÃmbv-a hÀ-²n-¨p. 
3.`-c-W co-Xn am-än-a-dn-¡ -s¸-«p. 
4.I-e, km-ln-Xyw, ̀ m-j, kw-kv-Imcw, h-Zym-`ym-kw X-IÀ-¡ -
s¸-«p. 

2 .H¶mw tem-I a-lm-bp-² Im-c-W-§ Ä hn-i-Zo-I-cn-¡ pI?

 

^e§ Ä
1. Z-i-e-£ -¡ -W-¡ n-\v B-fp-IÄ a-c-W-s¸«p.
2. sXm-gn-enÃm-bv-a, \m-W-b-s¸-cp-¸w
3. kÀ-Æ-cm-{ã-kJyw cq-]o-I-cn-¨p.
4. Irjn, hy-h-kmbw, hmÀ-¯m hn-\na-bw X-IÀ-¶p. 

3. A-ta-cn-¡ -bnÂ B-cw-`n-¨ km-¼¯n-I am-µy-¯n-sâ ̂ -e-
§ Ä F-s´Ãmw.
1. _m-¦p-IÄ X-IÀ-¶p. 
2. sXm-gn-enÃm-bv-a, Zm-cn-{Zyw cq-£ -am-bn
3. ]-W-s¸-cp-¸w hÀ-²n-¨p. 
4. P-\-§ Ä-¡ v km[-\w hm-§ m³ I-gn-hnÃm-Xm-bn. 

tem-Iw C-cp-]Xmw \q-äm-nÂ 

bq-Wn-äv (2)

1. km-{am-Pz-Xy a-Õ-c§ Ä
tem-Iw Io-g-S-¡ m-\p-Å km-
{am-Pz-Xy i-àn-I-fp-sS aÕ-cw 
H-cp bp-²-¯nÂ sIm-s-¯n-
¨p. 

2. ssk\o-I k-Jy§ Ä
{Xn-I-£ n-kJyw PÀ-½-\n, C-
äen, B-kv-{Xn-b
{XnI-£ n ku-lmÀ-±w C-¥v, 
{^m³kv, djy

5. s]-s«-¶p-Å Im-c-Ww-. B-kv-{Sn-b-bp-sS In-co-Sm-h-Im-inbm-b {^m³-
kn-kv s^À-Un-\ân-s\ t_m-kv-\n-b-bp-sS X-e-Øm-\am-b km-cbm-
thm-bnÂ sh-¨v skÀ-_n-b-¡ m-c\m-b Kmhv-tem-{]n³k-¸v sh-Sn-sh¨p-
sIm-¶p. 1914 Pq¬ 28 \v B-kv-{Sn-b skÀ-_n-b-s¡ -Xn-sc bp-²w {]-
Jym-]n-¨p. 

3. Xo-{h-tZ-in-bXþ  d-jy-bp-sS 
t\-Xr-Xz-¯nÂ þ ]m³-Ém-hv P-À-
½-\n-bp-sS t\-Xr-Xz-¯nÂ ]m³-
PÀ-½³
{^m³-kn-sâ t\-Xr-Xz-¯nÂ {]-
XnIm-c {]-Øm-\w

4. B-´m-cm-{ã {]-Xn-k-ÔnIÄ
a) sam-tdm-¡ ³ {]-XnkÔn
b) _mÄ-¡ ¬ {]-Xn-kÔnþ bp-²-
¯n-se t\-«-§ Ä ]-¦n-s«-Sp-¡ p-¶-
Xn-se A-`n-{]m-b hy-Xym-kw
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3. C-{km-tbÂ þ Ad-_v cm-{ã-bp²-s¯ Xp-SÀ-¶v ]m-e-kv-
Xo³ C-{k-tb-ensâ-ssI-h-i-am-bn. 
4. HmtÉm I-cmÀ {]-Im-cw C-{km-tbÂ ]m-e-kv-Xo-\v kzm-X-
{´yw A-\p-h-Zn-¨p. 

1. s]m-Xp-`c-Ww F-¶m-se´v. cm-Py-¯v s]m-Xp-`-c-W-¯n-sâ 
B-h-iy-I-X F´v

þ cm-Py-¯v \n-e-hn-ep-Å \n-b-a-§ fpw K-h \-b-]-cn-]m-Sn-I-fpw 
^-e-{]-X-am-bn hn\n-tbm-Kn-¡ p-¶-Xm-Wv s]m-Xp-`-cWw.

2. s]m-Xp`-c-W irw-Le-sb N-e-\m-ß-I-am-¡ p¶-Xv D-tZym-K-
Ø-cm-Wv k-aÀ-°n-¡ pI. 

? D-tZymK-Øm hr-µw F´v.
-þ cm-Py-¯n-sâ ̀ -c-W-Im-cy-§ Ä \nÀ-Æ-ln-¡ p-Ibpw s]m-Xp-`-c-
W-¯n-\v Io-gnÂ {]-hÀ-¯n-¡ p-Ibpw sN-¿p-¶ D-tZym-K-
ØÀ. 
(1) t{i-Wo-]-c-am-b kw-LmS-\w
(2) Øn-c-X
(3) cm-{ão-b, I-\n-jv]-£ -X
(4) tbmKy-X A-Sn-Øm-\-am-¡ n \n-ba-\w

3. C-´y³ kn-hnÂ kÀ-Æo-kn-s\-¡ p-dn-¨v hy-à-am-¡ p-I.
þ P-\-t£ -a-I-c-]-cam-b {]-hÀ-¯-\-§ Ä FÃm-h-cn-te¡ pw th-
K-¯nÂ F-¯n-¡ pI.

bq-Wn-äv (3)

s]m-Xp-`cWw

Kh¬-saâ v \-b-§ Ä cq-]-s¸-Sp-¯p-¶p. 

km-[-\-§ -fpw
tk-h-\-§ fpw
e-`y-am-¡ p-¶p. 

s]m-Xp-`-c-Ww.
e£ yw 

P-\-t£ -aw
D-d-¸m-¡ p-¶p. 

P-\Io-b {]-iv-\-§ Â-¡ v ]-cn-lm-cw Im-Wp¶p. 

OR

C´y³ kn-hnÂ kÀ-Æo-kv

A-Jn-te´ym k-À-Æokv tI-{µ kÀ-Æokv kwØm-\ kÀ-Æokv

tZio-b-X-e-¯-Â 
Xn-c-sª -Sp¸v

kwØm-\ X-e-¯nÂ 
Xn-c-sª -Sp¸v

tZio-b-X-e-¯-Â 
Xn-c-sª -Sp¸v

C´y³ t^m-dn³
kÀ-Æokv

sk-bnÂ Sm-Ivkv
Hm-^okÀ

IAS/IPS
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3. kÀ-Æ cm-{ã-k-Jy-¯n-sâ ]-cmP-bw
4. {]o-W\-bw
5. PÀ-½-\n-bp-sS t]mf-v B-{Ia-Ww þ 1939 sk-]v-äw-_-dn-\v 
PÀ½-\n t]mf-v B-{I-an¨p. sk-]v-äw-_À 3 \v k-Jy-I-£ n-
IÄ PÀ-½-\n-s¡ -Xn-sc bp-²w {]-Jym-]n-¨p. 

^-e-§ Ä
1. sF-Iy-cm-{ã-kwL-S-\ cq-]o-Ir-X-am-bn. 
2. bq-tdm-¸n-sâ km-¼-¯n-I \n-e X-IÀ-¶p. 
3. A-ta-cn-¡ bpw tkm-hnb-äv bq-Wn-b\pw h³-i-àn-I-fm-bn. 
4. Z-i-e-£ -¡ -W-¡ n-\v B-fp-IÄ a-c-W-s¸-«p. 

7. UNO bp-sS e-£ y-§ Ä hy-à-am-¡ p-I.
1. A-´m-cm-{ã k-am-[m-\w \n-e-\nÀ-¯p-I.
2. tem-I ]p-tcm-K-Xn-¡ m-bn {]-hÀ-¯n-¡ p-I.
3. A-´m-cm-{ã XÀ-¡ -§ -fnÂ C-S-s]-Sp-I.
4. ̀m-hn X-e-apd-sb bp-²-¯nÂ \n-¶ c-£ n-¡ pI. 

8. tN-cn-tN-cm {]-Øm-\w F´v.

9. tkm-hnb-äv bq-Wn-b-sâ X-IÀ-¨-¡ v C-S-bm¡ n-b Im-c-W-
§ Ä F-s´Ãmw.
1. D-tZym-K-Ø-cp-sS A-gna-Xn
2. {]Xn-tcm-[-¯n-\v \ÂIn-b AanX {]m-[m\yw
3. A-`n-{]m-b kzm-X-{´y-¯n-\p-Å \n-b-{´Ww
4. tKmÀ-_-t¨-hn-sâ ̀ -c-W-]-cn-jv-Imcw.

10. B-tKm-f hÂ-¡ -c-W-¯n-sâ tZm-j-§ fpw k-hn-ti-j-X-
Ifpw F-s´Ãmw

tZm-j-§ Ä
1. ImÀjn-tImÂ-]-¶-§ -fp-sS hn-e-bn-Sn-hv
2. s]m-Xp-taJ-em Øm-]-\-§ Ä X-IÀ-¶p. 
3. {]-Ir-Xn hn-`-h-§ Ä sIm-Å-b-Sn-¨p.

 
k-hn-ti-j-X-IÄ
1. aÂ-k-c-¯n-eq¶n-b I-t¼m-fw h-¶p. 
2. _-lp-cm-{ã I-¼-\n-I-fp-sS Xm-Â-]cyw kw-c-£ n-¨p. 
3. k¼-Xv hy-h-Ø B-tKm-f k¼-¯v hy-h-Ø-bp-am-bn _-
Ôn-¸n-¨p. 

11. ]-e-Øo³ þ C-{km-tbÂ {]-iv-\-§ Ä-¡ n-S-bm¡ n-b cm-{ão-b 
km-l-N-cyw hn-i-Z-am-¡ pI. 
1. H¶mw tem-I a-lm-bp-²m-h-km-\w Pq-XÀ-¡ v ]-Ýn-ta-jy-
bnÂ kz-´am-b cm-Pyw e-`n-¨p. 
2. 1948 Â C-{km-tbÂ F-¶ cm{ãw cq-]o-I-cn-¡ -s¸-«p. 

apX-em-fn-¯ tN-cn-bpw 
tkm-jy-en-kv-äv tN-cn-bpw 

`m-K-am-¡ m-¯ cm-Py-§ -fp-sS sFIyw
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2. X-e-h³ þ sk³-{SÂ hn-Pn-e³-kv I-½n-j-WÀ
11. A-dn-bm-\p-Å A-h-Im-Jw OR hn-h-cm-h-Im-iw F´v
þ s]m-Xp-Øm-]-\-§ -fp-sS ssI-h-i-ap-Å hn-h-c-§ Ä B-h-iy-
s¸-Sp-t¼mÄ h-`y-am-¡ pI.

cm-P-Øm-\n-se a-kv-ZqÀ In-km³ i-àn-kw-Lm-X³ hn-
h-cm-hIm-i \nb-aw sIm-p-h-¶ kw-L-S-\.

1. {_n-«o-jp-ImÀ C-´y-bnÂ \-S-¸m¡ n-b hnhn-[ \n-Ip-Xn k-
{¼-Zm-b-§ Ä G-h?

imiz-X ̀q-\n-Ip-Xn hy-hØ   (_wKmÄ, _o-lmÀ, H-doÊ)
1. \n-Ip-Xn ]n-cn-hn    þ sk-aoµmÀ
2. ̀ q-an-bp-sS D-S-a-Ø³  þ sk-ao-µmÀ
3. hn-f-hn-sâ 60% \n-Ip-Xn \Â-IWw.

d-bv-«v-hm-cn hy-hØ    
1. ̀ q-an-bp-sS D-S-a-Øm-h-Im-iw   þ  IÀ-jI-\v
2. \n-Ip-Xn ]n-cnhv  þ  IÀ-j-I-cnÂ \n-¶v t\-cn-«v
3. Aan-X \n-Ip-Xn \nc-¡ v

a-lÂ-hm-cn hy-hØ    (hS-¡ v ]-Sn-Rm-d³ C´y)
1. \n-Ip-Xn-]n-cn-hv    þ  {Km-a-X-e-h³
2. {Kma-s¯ H-cp bq-Wn-äm-bn I-W-¡ m-¡ n
3. A-an-X-am-bn \n-Ip-Xn \n-c-¡ v. 

2. {_n-«o-jv hn-cp-² IÀ-j-I I-em-]-§ -fp-sSbpw tKm-{X I-em-]-
§ -fp-sSbpw Im-c-W-§ Ä ]-«n-I-s¸-Sp-¯pI. 

IÀ-j-I I-em-]-§ Ä
1. \o-ew IÀ-j-I-I-em-]w
1. \o-e-¯n-sâ hn]-Wn \-ãv-s¸-«-Xv. 
2. IrXn-a Nm-bw I-s-¯n-bXv.
3. \o-e-¯n-\v Ip-d-ª  hn-e \Â-In-bXv.
4. a-äv hn-f-IÄ Ir-jn sN-¿m³ k-½-Xn-¡ m-Xn-cp-¶-Xv. 
5. 1859 þ kv-{Xo-I-fpw Ip-«n-Ifpw \o-ew ̂ mÎ-dn B-{I-an-¨p. 

(Z£ n-tW-´y-bnÂ)

{_n-«o-jv Nq-£-W-hpw 
sN-dp-¯p \nÂ-¸p-Ifpw 

bq-Wn-äv (4)
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4. UPSC, PSC Xm-c-X-ayw sN-¿pI.

5. `cW \-ho-Ic-Ww F-¶mÂ F-´v. ̀ -c-W \-ho-Ic-Ww a-\-
Ên-em-¡ n \-½p-sS cm-Py-¯v \-S-¸m¡ n-b ]-cn-jv-Im-c-§ Ä 
F-s´Ãmw
1. ̀ -c-W \nÀ-Æ-l-W-¯n-sâ Im-cy£ -a-X hÀ-²n-¸n-¡ p-I.
2. tk-h-\-§ Ä th-K-¯nÂ s]m-Xp P-\-§ Ä-¡ v e-`y-am-
¡ pI. 

6. CþK-th¬-kv F-´v t\-«-§ Ä F-s´Ãmw
þ C-e-t{ÎmWn-Iv km-t¦-Xn-I-hn-Zy-bp-sS ̀ -c-W cwK-s¯ D-]-
tbmKw.
1. kÀ-¡ mÀ-tk-h-\w th-K-¯nÂ 
2. kÀ-¡ mÀ tkh-\w Ip-d-ª  Nn-e-hnÂ
3. tk-h-\-¯n\v Hm-^o-knÂ Im-¯p-\nÂ-t¡ --XnÃ.
D-Zm : G-I-Pme-Iw

7. tk-h-\m-h-Im-iw F-s´-¶v hy-à-am-¡ pI.
þ kÀ-¡ mÀ tk-h-\-§ Ä Ir-Xy-ambpw D-d-¸mbpw P-\-§ Ä-¡ v 
e-`y-am-¡ p-¶ \n-b-aw. 

8. tem-Iv-]mÂ, tem-Im-bp-à F-s´-¶v hn-i-Z-am-¡ pI.

9. Hmw-_p-Uv-kv-am³ F-s´-¶v h-i-Z-am-¡ p-I.
1.P-\-{]-Xn-\n-[n-Itfm D-tZymK-Øtcm A-gna-Xn \-S-¯p-¶-  
Xn-s\-Xn-sc {]-hÀ-¯n-¡ p-¶p. 
2.hn-c-an¨ ssl-t¡ mS-Xn P-UvPnþ Hmw-_p-Uv-kv-am³ 

10. sk³-{SÂ hn-Pn-e³-kv I-½o-j³ hy-à-am-¡ p-I.
1. tI-{µ-K-h¬-saâ v Hm-^o-kv A-gna-Xn X-S-bp-I.

UPSC PSC

1. tI{µ/ A-Jn-te´ym kÀ-Æo-kn-te-¡ v 
D-tZym-KØ-sc Xn-c-sª -Sp-¡ p-¶p. 
2. Aw-K-§ -fp-sS \n-ba-\w cm-{ã]-Xn

1. kwØm-\ kÀ-Æo-kn-te-¡ v  D-tZym-
KØ - s c X n - c - s ª - S p - ¡ p -¶ p .  
2. Aw-K-\n-ba-\w þ K-hÀWÀ

]cn-jv-Im-c§ Ä

1. Cþ K-th¬-kv 2. tk-h-\m-h-Im-iw 3. tem-Iv-]mÂ
4. tem-Im-bpà 5. sk³-{SÂ hn-Pn-e³-kv 6. Hm-_p-Uv-kv-am³

`cW-X-e-¯n-epw 
D-tZym-K-Ø X-e-¯n-epw 

A-gna-Xn X-S-bp-¶
Øm-]-\§ Ä

tem-Iv-]mÂ tem-Im-bpà

1. tZ-io-b X-e-¯nÂ A-gna-Xn
X-S-bp¶p.

2. tI-sk-Sp-¡ m-\pw \-S]-Sn
F-Sp-¡ m\pw A-[n-Im-cw

1. kwØm-\ X-e-¯nÂ A-gna-Xn
X-S-bp-¶p. 

2. tIm-S-Xn \-S-]-Sn-I-fp-sS coXn

79



3. cm-{ão-b Im-c-W-§ Ä
1. UÂ-lu-kn þ Z-¯-hIm-i \n-tcm-[-\ \nb-aw
2. shÃ-kn þ ssk\n-I klm-b hy-hØ

4. km-aqln-I kmw-kv-Imcn-I Im-c-W-§ Ä
1. D-bÀ¶ tPm-en-bnÂ \n-¶v C-´y-¡ m-sc H-gn-hm-¡ n. 
2. bq-tdm-]y³ Ip-ä-hm-fnI-sf hn-Nm-c-W sN-¿m³ C-´y³ P-
Uv-Pn-sb A-\p-h-[n-¨nÃ.

^-e-§ Ä
1. C-´y³ ̀c-Ww {_n-«o-jv ]mÀ-e-saâ v G-sä-Sp-¯p. 
2. {_n-«o-jv ̀ -c-W-¯nepw \-b-¯nepw am-ä-ap-m-¡ n.

6. tNmÀ-¨m kn-±m-´w hn-i-Z-am-¡ p-I.
þ C-´y-bnÂ \n-¶v h³Xp-I {_-«-Wn-te-¡ v H-gp-Ip¶p. Cu H-
gp-¡ v C-´y-bnÂ ]-«n-Wn¡ pw Zm-cn-{Z-¯n\pw Im-c-W-am-Ip-
¶p. þ Zm-Zm-_m-bv \-h-tdm-Pn

7. kz-tZ-in-ka-cw H-cp _-lp-P-\ k-a-c-am-bn-cp¶p. hy-à-am-
¡ pI.

þ kztZ-i  {]-Øm-\w F-¶Xp-sIm-v AÀ-°-am-¡ p-¶-sX-´v
1. {_-«q-jv DÂ-]-¶-§ -fp-sS _-ln-jv-I-c-Whpw C-´y³ h-
kv-Xp-X-I-fp-sS D-]-tbm-K-hpw. 
2. kv-{XoIÄ, Ip-«n-IÄ sXm-gn-em-fn-IÄ F-¶n-hÀ ]-s¦-Sp-
¯ ka-cw
3. hntZ-i h-kv-Xp-¡ Ä ti-J-cn-¨v ]-c-ky-am-bn I-¯n¨p.

8. {_n-«o-jv \n-Ip-Xn \-b-§ Â IÀ-jI-sc sIm-Å-]-en-i-¡ m-cp-
sS Nq-£ -W-¯n-te-¡ v X-Ån-hn-«-sX§ -s\
1. D-bÀ-¶ ]en-i IÀ-j-I-cnÂ \n¶pw Cu-Sm-¡ n. 
2. ]en-i A-S-¡ m-¯ ̀q-an ]-en-i-¡ mÀ ssI-¡ -em-¡ n. 
3. Ir-jn ]-W-b-s¸-Sp-¯n I-Sw hm§ n. 

1. F´m-Wv tZ-inb-X?
þ Pm-Xnþa-XþhÀ-Kþ{]m-tZin-I hy-Xym-k-§ Ä-¡ p-]-cn-bm-bn H-
cp cm-Py-s¯ P-\-§ -fp-sS am-\-kn-I sF-Iyw. 

2. C-´y-bnÂ Cw-¥o-jv hn-Zym-`ym-kw \-S-¸m-¡ n-b-Xn-sâ e-£ y-
§ Ä F-s´-Ãmw.
1. Cw-¥o-jp-Im-cp-sS Pohn-X coXn-tbm-Sv XmÂ-]-cy-ap-Å P-
\X-sb kr-ãn-¡ m-³ 
2. C-´y³ kw-kv-Im-c-s¯-¡ p-dn-¨v B-g-¯nÂ a-\-Ên-em-
¡ m³ 

n-

kwkv-Im-chpw tZ-io-b-Xbpw 
bq-Wn-äv (5)
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2. a-e-_m-dn-se IÀ-j-I I-em-]w
1. P³-an/{_n-«o-jv Nq£ -Ww
2. P-·n-am-sc {_n-«o-jp-ImÀ ̀q-D-S-a-I-fm-bn I-v-Xv
3. P-·n-amÀ IpSn-sbm-gn-¸n-¡ m-³ \-S-¯n-b-Xv. 
4. ]m-«-Ip-Sn-bm-·mÀ \-S¯n-b I-em]w

tKm-{X-I-em-]-§ Ä
3. k-´mÄ I-em-]w
1. h-\-\n-b-a§ Ä 
2. h-\-¯n-te-¡ p-Å {]-thi-\w \n-t£ -[n-¨Xv.
3. h-\-hn-`-h-¯nÂ \n-Ip-Xn Np-a-¯n-b-Xv. 
4. kn±p, Im-\p t\-XrXzw sIm-Sp-¯ I-em-]w

4. Ip-dnNy I-em-]w
1. Aan-X \n-IpXn Cu-Sm-¡ n-b-Xv.
2. \n-Ip-Xn ]-W-am-bn A-S-¡ m-³ ]-äm-¯-Xv. 
3. \n-Ip-Xn A-S-¡ m-¯-h-cp-sS Ir-jn-`q-an ]n-Sn-s¨-Sp-¯Xv.
4. cm-a³ \-¼n-bp-sS t\-Xr-Xz-¯nÂ \-S-¶ I-em]w.

3. C-´y³ Xp-Wn hy-h-km-b-¯nsâ /]-c-¼-cm-K-X hy-h-km-b-
¯n-sâ X-IÀ-¨-¡ p-Å I-c-W§ Ä.
1. A-kw-kvIr-X h-kv-Xp-¡ -fp-sS I-b-äp-aXn.
2. sd-bnÂ sh-bp-sS hym]-\w
3. {_n-«o-jv D-tZym-K-Ø Nq-£ Ww.
4. b-{´-\nÀ½n-X Xp-Wn-¯-c-§ -fp-sS C-d-¡ p-a-Xn. 
5. C-d-¡ pa-Xn Np¦w

4. {Kmao-W hy-h-km-b-§ -fp-sS X-IÀ-¨-¡ p-Å Im-c-W-§ Ä F-
s´Ãmw.

5. 1857 se H¶mw kzm-X{´y k-a-c-¯n-sâ Im-c-W-§ fpw ̂ -e-
§ fpw hy-à-am-¡ p-I.

1. ssk\o-I Im-c-W-§ Ä
1. C-´y³ ]-«m-f¡ m-tcm-Sp-Å hn-thN-\w
2. ]-Zhn, {]-Xn-^ew, am\y-X F¶n-h C-´y³ ]-«m-f-¡ mc-\v 
e-`n-¨nÃ.

2. a-X-]-c-am-b-Im-c-W-§ Ä
1. I-S-en-\¡ -sc t]m-bn bp-²w sN-¿m³ B-h-iy-s¸-«Xv.
2. XmSn, X-e-¸m-hv H-gn-hm-¡ m³ ]-d-ª -Xv. 
3. F³-^oÂ-Uv tXm-¡ n-sâ D-]-tbmKw.

hyh-kmbw X-IÀ-¨-¡ p-Å ImcWw

a¬]m-{X \nÀ-½mWw

Xp-IÂ¸Wn

a-c¸Wn

Aeq-an-\n-bw ]m-{X-§ -ep-sS
C-d-¡ paXn

Xp-I-en-sâ bq-tdm-¸n-te-¡ p-Å
I-b-äpaXn

tem-l-\nÀ½n-X b-{´-§ -fp-sS
D-]-tbmKw 
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10. C-´y³ tZ-in-b-X-bpsS  B-hnÀ-`m-h-¯n-\v I-e (Nn-{X-Im-c-
·mÀ) \ÂIn-b kw-`m-h-\-IÄ hy-à-am-¡ p-I.
1. tZ-io-b-X F-¶ Bi-bw D-m-¡ m³ I-gn-ª p.
2. Zp-cm-Nm-c-§ Ä-s¡ -Xn-sc km-aq-ly a-t\m-`m-hw kr-ãn-¨p. 
3. H-scm-ä C-´y F-¶ Bi-bw D-m-¡ m³ I-gn-ª p.
4. ̀mc-Xv am-Xm-hn-sâ Nn{Xw þ tZ-i-kv-t\-lw h-fÀ-¯m³ I-
gn-ª p. 

11. C-´y-bn-se km-aqln-I ]-cn-jv-I-c-W {]-Øm-\-§ Ä C-
´y³ tZ-io-bX-¡ v Im-c-W-am-b-sX-§ -s\-sb-¶v hn-i-Ie-\w 
sN-¿pI.

cmPm-dmwtam-l³-dm-bv
1. Pm-Xn-hy-h-Ø-sb-bpw k-Xn F-¶ Zp-cm-N-c-s¯-bpw i-à-
am-bn F-XnÀ¯p.
2. {_-Ò-k-am-Pw Øm-]n-¨p. 

Cu-iz-c-N-{µ-hn-Zym-km-KÀ
1. hn[-hm ]p-\À-hn-hm-l-¯n-\v {]-hÀ-¯n-¨p. 
2. kv-{Xo hn-Zym-`ym-k-¯n-\m-bn hn-Zym-e-b-§ Ä Øm-]n-¨p. 

c-am-`mbn 
1. hn-[-h-IÄ-¡ v hn-Zym-`ym-kw \Â-Ip-¶-Xn-\m-bn im-c-Zm-k-
Z³ Øm-]n-¨p. 

kÀ k-¿n-Zv A-_-l½-Zv Jm³
1. ap-kv-en-§ -fp-sS hn-Zym-`ym-k ]p-tcm-K-Xn-bm-Wv e-£ yw.
2. A-enK-Uv {]-Øm-\w Øm-]n¨p. 

1. K-Ôn-Pn \-bn-¨ C-´y-bn-se B-ZyIm-e k-a-c-§ -sf-¡ p-dn-¨v 
hy-à-am-¡ pI. 

(a) N-¼m-c-\n-se \o-ew IÀ-j-I-k-a-cw (1917) 
1. k-a-c-co-Xn þ \n-b-a-ew-L-\hpw k-l-\-k-a-chpw
2. \o-ew IÀ-j-IÀ-¡ v A-\pIq-e \nb-aw D-mbn 
3. _o-lm-dnÂ ka-cw \-S¶p.

(b) A-l-½-Zm-_m-Zn-se Xp-Wn-anÂ k-a-cw (1918)
1. k-a-c-co-Xn D-]m-k\
2. t¹-K-t_mW-kv \nÀ-¯-em-¡ n-b-Xv þ k-a-c-Im-c-Ww
3. _o-lm-dn-Â ka-cw \-S-¶p. 

(c) tJ-U-bn-se IÀ-j-I k-a-cw (1918)
1. k-a-c-co-Xn þ \n-Ip-Xn \n-t£ -[-hpw,k-Xym-{K-lhpw
2. IÀ-j-I-cnÂ \n¶pw \n-Ip-Xn ]n-cn-¨Xv. þ k-a-c-Imc-Ww
3. Kp-P-dm-¯nÂ ka-cw \-S-¶p. 

kac-hpw kzm-X-{´yhpw 
bq-Wn-äv (6)

84

3. ̀ -c-W ]-cn-jv-Im-cw \-S-¸m-¡ m³ 
4. ̀c-Ww \n-e-\nÀ-¯m³ 

3. C-´y-³ km-aq-ly ]-cn-jv-IÀ-¯m-¡ -fp-sS B-h-iy-§ Ä/e-
£ y-§ Ä F-s´Ãmw.

B-h-iy§ Ä 
1. hnhn-[ A-\m-Nm-c-§ Ä F-XnÀ-¡ pI. 
2. a-\p-jy-\v hnt -N-\-§ -fnÃmsX h-gn-\-S-¡ m\pw h-kv{Xw 
[-cn-¡ m\pw hn-Zym-`ym-kw t\-Sm\pw A-h-Imiw 

e-£ y-§ Ä
1. Pm-Xn hy-h-Ø CÃm-Xm-¡ pI. 
2. hn[-hm ]p-\À-hn-hm-lw \-S-¸m-¡ pI. 
3. ssi-i-h hn-hm-lw \nÀ-¯-em-¡ pI. 

4. km-aq-ly ]-cn-jvI-c-W {]-Øm-\-§ -fp-sS ̂ -e-am-bn \nb-aw 
aq-ew \n-tcm-[n-¡ -s¸-« A-\m-Nm-c-§ Ä G-sXÃmw.

þ k-Xn þ ssi-i-h-hn-hm-lw þ _-lp-`m-cyXzw þ s]¬-in-ipl-Xy
5. C-´y³ km-aq-ly ]-cn-jv-Ic-Ww \-S-¸m-¡ p-¶-Xnepw tZio-
b sFIyw \n-e-\nÀ-¯p-¶-Xnepw hÀ-¯am-\ ]-{X-§ Ä h-
ln-¨ ]-¦v hn-i-Z-am-¡ p-I.
1. C-´y³ P-\-X-bnÂ sF-Iy t_m-[w D-m-¡ n. 
2. hn-Zym-`ym-k ]p-tcm-K-Xn-¡ v k-lm-bn-¨p. 
3. km-¼¯n-I Nq-£ -W-s¯-¡ p-dn-¨v P-\§ -sf t_m-[-hm-
·m-cm-¡ n. 
4. P-\§ -sf tZ-io-b-k-a-c-¯n-sâ s]m-Xp-[m-c-bn-te-¡ v F-
¯n-¨p. 

6. {]m-tZin-I ̀m-jm {]-Xn \nb-aw F´v.
1. 1878 Â en-«³ {]-`p sIm-p-h-¶ \n-b-aw. 
2. {]m-tZin-I ̀m-j ]-{X§ -sf \n-b-{´n-¡ p-I-bm-Wv e-£ yw. 

7. C-´y³ tZ-in-b-X-bp-sS h-fÀ-¨-¡ v hn-Zym-`ym-kcwK-s¯ ]p-
tcmK-Xn k-lm-b-I-am-b-sX§ -s\
1. {_n-«o-jv sIm-tfm-Wn-bÂ ta-[m-hnXzw F-XnÀ-¡ m³ I-gn-ª p.
2. C-´y³ k-aq-l-¯n-se A-k-aXzw F-XnÀ-¯p. 
3. tZ-in-b-t_m-[w h-fÀ-¯m³ I-gn-ª p. 
4. A-´À-tZio-b km-tlm-Zcyw h-fÀ-¯m³ I-gn-ª p. 

8. hmÀ-[m hn-Zym-`ym-k ]²-Xn hy-à-am-¡ pI. 
1. hn-Zym-`ym-k-¯n-s\ e-£ y-am-¡ n Km-Ôn-Pn 1937 Â sIm-
p-h-¶ ]-²Xn.
2. hn-ZymÀ-°n-I-sf sXm-gnÂ ]Tn-¸n-¡ p-I-bm-Wv e-£ yw 

9. hnhn-[ ̀m-j-I-fn-Â c-Nn-¡ -s¸-« km-ln-Xy-Ir-Xn-IÄ C-´y³ 
tZ-in-b-X-bp-sS B-hnÀ-`m-h-¯n-\v h-gn-sX-fn-¨-sX§ -s\
1. P-\-§ Ä t\-cn-Sp-¶ Zp-cn-X§ Ä, km-ln-Xy-Ir-Xn-I-fnÂ Nn-
{Xo-I-cn-¨p. 
2. H-scm-ä P-\-X F-¶ Bi-bw sIm-p-h-cm³ I-gn-ª p. 
3. kz-´w cm-Py-t¯m-Sv C-ãw D-m-¡ m³ I-gn-ª p. 
4. cm-Py-kv-t\-l-hpw tZ-im-`n-am-\hpw D-m-¡ m³ I-gn-ª p. 

h
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8. 1942 B-K-Ìv 8 \v t_mw-s_-bnÂ tNÀ¶ tIm¬-{K-kv k-
t½-f-\-¯nÂ Km-Ôn-Pn A-h-km\-s¯ _-lp-P-\ k-a-c-¯n-
\v B-lzm-\w \Â-Ip-I-bp-m-bn ka-cw GXv?

9. [-cm-k-\ ka-cw hy-à-am-¡ p-I.
1) Kp-P-dm-¯n-se [-cm-k-\ D-¸p-\nÀ-½m-W im-e-bn-te-¡ v \-S-
¶ ka-cw
2) k-tcm-Pn-\n \m-bn-Up-hn-sâ t\-Xr-Xz-¯nÂ 

10. A-Jn-te´ym t{S-Uv bq-Wn-b³ cq-]o-I-cn¨-Xv B-scm-s¡  
tNÀ-¶m-bn-cp-¶p. Cu kw-L-S-\-bp-sS- {][m\ e-£ y-§ Ä 
F-s´Ãmw? (AITUC)

1) NM tPmjn, em-em-e-Pv-]-Xv-dm-bn F-¶n-hÀ cq-]o-I-cn-¨ 
kwL-S-\
2) kzm-X-{´y-¯n-\p-thn t]m-cm-Sp-I.
3) sXm-gn-em-fn hÀ-K-sa-¶ \n-e-bnÂ kw-L-Sn-¡ p-I.
4) cm-Py-¯n-\v A-I¯pw ]p-d¯pw DÅ sXm-gn-em-fn kw-L-
S-\-bp-am-bn tNÀ-¶v {]-{hÀ-¯n-¡ pI. 

11. au-v _m-ä¬ ]-²-Xn-bn-se \nÀ-tZ-i-§ Ä F-s´-Ãmw.
1) ]-© m-_pw _w-Kmfpw c-m-bn hn-`-Pn-¡ pI. 
2) ap-Én-§ Ä-¡ v {]-tXy-I cmPyw A-\p-h-Zn-¡ pI. 
3) _w-KmÄ þ ]-© m_v A-XnÀ-¯n \nÀ-®-b-¯n-\v I-½o-
j³
4) ln-X ]-cn-tim-[-\ \-S-¯pI. 

12. C-´y-bn-se IÀ-j-I {]-Øm-\-§ -fp-sS cq-]o-I-c-W-¯n-\v C-
S-bm¡ n-b L-S-I-§ Ä F-s´Ãmw. 
1.) {_n-«o-jp-Im-cp-sS \n-Ip-Xn\-bw
2.) sk-ao-µÀ-am-cp-sS NqjWw

Izn-äv C´y

Imc-W§ Ä Km-Ôn-Pn \ÂIn-b \nÀ-t±-i§ Ä

hn-e-¡ -b-äw £ m-aw

cmw tem-I a-lm-bp-²-¯nÂ
{_n-«¬ ]-cm-P-b-s¸-Spw F¶
tXm¶Â 

`-c-WL-S-\ ]-cn-jv-I-c-W-¯n-se
ssh-a-\kyw

1)

2)

3)

IÀj-IÀ \n-Ip-Xn sIm-Sp-¡ -cp-Xv

kÀ-¡ mÀ Po-h-\-¡ mÀ cm-Py-kv-
t\-lw ]-c-ky-am-¡ pI.

]-«m-f-¡ mÀ kz-´w B-fp-IÄ-¡ v 
t\-sc sh-Sn-sh-¡ -cpXv.  

1)

2)

3)
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2. Km-Ôn-Pn-bp-sS B-ZyIm-e k-a-c-^-e-§ Ä hn-i-Ie-\w sN-
¿p-I.
1. K-Ôn-Pn tZin-b t\-Xm-hm-bn-am-dn
2. hn-Zym- k-¼-¶-cnÂ \n¶pw km-[m-c-W-¡ m-cn-te-¡ v ka-cw 
F-¯n. 
3. ]-«-W-§ -fnÂ \n-¶v {Km-a-§ -fn-te-¡ v ka-cw F-¯n.

3. due-äv \n-b-a-s¯-¡ p-dn¨pw Pm-en-b³ hm-em-_m-Kv kw-`-h-
s¯-¡ p-dn¨pw hy-à-am-¡ pI.

4. Km-Ôn-Pn-bp-sS t\-Xr-Xz-¯nÂ \-S-¶ B-Zy-s¯ tZ-io-b {]-
t£ m-`-am-b \n-Ê-lI-c-W k-a-c-s¯-¡ p-dn-¨v hy-à-am¡ pI
1) hntZ-i h-Øp-¡ Ä _-ln-jv-I-cn¡ p-I
2) sX-c-sª -Sp-¸v _-ln-jv-I-cn-¡ p-I.
3) \n-Ip-Xn \Â-Im-Xn-cn-¡ p-I.
4) hn-ZymÀ-°n-IÄ hn-Zym-e-b-§ Ä _-ln-jv-I-cn-¡ p-I.

5. Km-Ôn-Pn Jn-em^-¯v {]-Øm-\ t\-Xm¡ -sf ]n-´p-W-¡ m-
\pm-b Imc-Ww F-´v
1) ln-µp ap-kvenw sFIyw D-m-¡ p-I
2) {_n-«o-jpIm-tcm-Sp-Å F-XnÀ-¸v D-m-¡ p-I.

6. \n-Ê-lI-c-W {]-Øm-\w \nÀ-¯n-sh-¡ m³ Km-Ôn-Pn-sb 
t{]-cn-¸n-¨ kw`-hw hy-à-am-¡ p-I.

Nu-cn-Nu-cm kw`-hw hy-à-am-¡ p-I.
1) P-\-§ Ä t]m-eo-kv kv-tä-j³ B-{I-an-¨p. Nucn Nu-c-bnse) 
2) 22 t]m-eo-kp-ImÀ sImÃ-s¸«p.
3) 1922 Â \-S-¶ kw-`hw 
4) Km-Ôn-Pn \n-Ê-l-I-c-W-{]-Øm-\w \nÀ-¯n-sh-¨p. 

7. 1929þ Â em-tlm-dnÂ \-S-¶ C-´y³ \m-j-WÂ tIm¬-{K-
kv k-t½f-\w -Aw-Ko-I-cn-¨ N-cn-{X-{]m-[m-\y-ap-Å c-v Xo-
cq-am-§ fn-sem-¶v ]qÀ-®kz-cm-Pv {]-Jym-]n-¡ -em-bn-cp¶p. F-
´m-bn-cp-¶p c-ma-s¯ Xo-cp-am\w

(

GsXm-cm-fn-s\bpw A-d-Ìv sN-bv-Xv hn-Nm-c-W Iq-Sm-sX X-S-¦-en-Â
sh-¡ m-hp-¶ \n-b-aw

(1) 1919Â \-S-¶ kw-`-hw (2) P-\-dÂ U-bÀ ssk-\y-¯n-\v
t\-XrXzw sIm-Sp-¯p. (3) sk-bv-^p-±o³ In-¨v-ep. k-Xy-]mÂ
F-¶nh-sc A-d-Ìv sN-¿-s¸-«-XnÂ {]-Xn-t£ -[n-¨v \-S-¶ kw-`hw.

OR

knhnÂ \n-b-a ewL-\w

D-¸v \n-Ip-Xn
F-Sp-¯v
I-fbp-I

Ir-jn-¡ mÀ-
¡ v 50% \n-
Ip-Xn C-fhv 

k-¼qÀ-®
a-Zy \n-tcm
[\w

cm-{ão-b
X-S-hp-Im-sc
hn-«-b-¡ pI.  
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7. 1986þse tZio-b hn-Zym-`ym-k \-b-¯n-se {][m-\ ip-]mÀ-i-
IÄ F-s´Ãmw. 
1. Hmtcm PnÃ-bnepw \-thm-Z-b hn-Zym-e-b-§ Ä
2. Hm-¸-td-j³ »m-¡ v t_mÀ-Uv
3. s]¬-Ip-«n-I-fp-sS hn-Zym-`ym-k-¯n-\v t{]m-Õm-l\w.
4. {]m-Yan-I hn-Zym-`ym-k-¯n-\v {]m-[m\yw
5. Xp-SÀ hn-Zym-`ym-k-¯n-\v {]m-[m\yw

8. C-´y³ hntZ-i \-b-¯n-sâ {][m-\ X-Xz-§ Ä F-s´Ãmw.
1) tN-cn-tN-cmbv-a
2) ]-© io-e X-Xz-§ Ä
3) k-am-[m-\-]-c-am-b k-l-hÀ-Xn-Xzw. 
4) sF-Iy-cm-{ã-k-`-bn-ep-Å hn-izm-kw

9. ]-© io-e X-Xz-§ Ä hy-à-am-¡ p-I.
1. C-´ybpw ssN-\bpw X-½n-ep-Å I-cmÀ
2. ]-c-kv]-cw B-{I-an-¡ m-Xn-cn-¡ p-I.
3. k-a-Xzhpw ]-c-kv-]-c-k-lm-b-hpw 
4. B-`y-´-c Im-cy-§ -fnÂ C-S-s]-S-cp-Xv

10. kzm-X-{´m\-´-c C-´y im-kv-{X km-t¦Xn-I cwK-¯v ssI 
sIm- t\-«-§ Ä hy-à-am-¡ p-I.
1. \n-ch-[n K-th-j-W Øm-]-\-§ Ä h-¶p. 
2. C-´y³ B-W-thmÀ-P I-½n-j³ h¶p.
3. sa-Un-¡ Â hn-Zym-`ymkw, B-tcm-Kyw, K-XmK-Xw F-¶o 
ta-J-e-I-fnÂ h³ t\-«-§ Ä. 

4. ISRO cq-]o-Ic-Ww þ 1969

1. tI-c-f-¯n-te-¡ p-Å bq-tdm-]y³ B-K-a-\-¯n-sâ e-£ y-
§ Ä F-s´Ãmw.
1) A-d-_n-I-fp-sSbpw ssN-\-¡ m-cp-sSbpw hym-]m-c-Ip-¯-I 
A-h-km-\n-¸n-¡ p-I.

2. {_n-«o-jp-ImÀ-s¡ -Xn-sc tI-c-f-¯nÂ \-S-¶ B-Zy-s¯ kw-
LSn-X I-em-]w GXv?

þ B-än-§ Â I-em-]w þ A-© p-sX-§ n-s\ {_n-«o-jv ssk\n-I 
tI-{µ-am-¡ n-b-XnÂ {]-Xn-t£ -[n-¨v \m-«p-ImÀ \-S¯n-b I-em-
]w. 

3. ]-g-Èn-I-em-]w hy-à-am-¡ pI. 
1) {_n-«o-jp-ImÀ-s¡ -Xn-sc \-S-¶ I-em-]w
2) {_n-«o-jv \n-Ip-Xn \-b-§ Ä-s¡ -Xn-sc \-S-¶ I-em-]w
3) ]g-Èn cm-P-bp-sS t\-Xr-Xz-¯nÂ \-S-¶ I-em]w.

4. tI-c-f-¯nÂ hym-]m-cw sa-¨-s¸-Sp-¯p-¶-Xn-\v {_n-«o-jp-ImÀ 

tIc-fw B-[p-\n-I-X-bn-te¡ v 
bq-Wn-äv (8)
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1. kzm-X-{´m\-´-c C-´y-¡ v t\-cn-tS-n h-¶ {][m-\ shÃp-
hn-fn-IÄ F-s´Ãmw?
1) A-`-bmÀ-°n-{]-hm-lw
2) ln-µp ap-kv-enw el-f
3) ̀ -£ -W-¯n-sâ Ipd-hv

2. \m-«p-cm-Py kw-tbm-P-\-¯n-\v kzo-I-cn-¨ \-S-]-Sn-IÄ F-s´-
Ãm-sa-¶v hy-à-am-¡ p-I.
1) H-cp kv-tä-äv-Un-¸mÀ-«v-saâ v  cq-]o-I-cn-¨p. 
2) kÀ-ZmÀ-hÃ-`m-bv ]-t«Â t\-Xr-Xzw \Â-In
3) hn.]n. ta-t\m³ sk-{I-«-dn-bmbn.
4) e-b-\-I-dmÀ D-m-¡ n. 
5) ̀ q-cn-`m-Kw \m-«p-cm-Py-§ Ä C-´y³ bq-Wn-b-\nÂ tNÀ-¶p. 

3. C-´y³ ̀ -c-W-LS-\m cq-]o-Ic-Ww hy-à-am¡ pI

4. `m-jm A-Sn-Øm-\-¯n-ep-Å kwØm-\ cq-]o-Ic-Ww F-¶ 
B-h-iyw i-à-am-Im³ Im-c-W-am-b kw`-hw hy-à-am-
¡ pI. 
1. sX-ep-¦v kw-Øm-\-hp-am-bn _-Ô-s¸-«v t]m-«n {io-cm-a-ep-
hn-sâ a-cWw.
2. kwØm-\ cq-]o-I-c-W-¯n-\p-Å P-\Io-b k-a-c-§ Ä
3. kw-Ø-\ ]p-\:    A-[y-£ ³ þ ̂ -kÂ Aen
kw-LS-\m I-½oj³  Aw-K-§ Ä F-¨v.F³.Ip³-{kp.

sI.Fw. ]-Wn¡ À
5. C-´y³  km-¼¯n-I ta-J-e-bn-se ap-t¶-ä-¯n-\m-bn X-¿m-
dm¡ n-b \-S-]-Sn-IÄ F-s´Ãmw
1) B-kq{X-W I-½o-j³
2) ]-© h-Õ-c ]-²-Xn-IÄ
3) an-{i-k¼-Zv hy-h-Ø
4) P-e-tk-N-\ ]-² n-IÄ

6. kz-X{´y C-´y-bn-se hn-Zym-`ym-k I-½o-j-\p-IÄ G-
sXÃmw.

þ Dr. cm-[m-Ir-jv-W³ þ kÀ-Æ-I-em-im-e hn-Zym-`ymkw
þ ap-X-eymÀ þ sk-¡ -dn hn-Zym-`ymkw
þ tIm-¯m-cn þ 10+2+3 am-Xr-I-bnÂ hn-Zym-`ym-kw

X

kzm-X-{´m\-´-c C´y
bq-Wn-äv (7)

1)

2)

3)

Dr.cm-tP-{µ {]-km-Zv

Dr.Aw-t_-Zv-IÀ

1950 P-\p-h-cn 26 \n-e-hnÂ h-¶p. 

A-[y-£ ³ þ ̀ -c-W-LS-\m \nÀ-½mWk-`

sN-bÀ-am³ þ {Um-^v-änw-Kv I-½n-än. 
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km-aqln-I ]-cn-jv-IÀ-¯m-¡ -fp-sS t\-Xr-Xz-¯nÂ \-S-¶ k-a-
c§ Ä 

9. sF-Iy tI-c-f-¯n-te-¡ v \-bn-¨ kw-`-h-§ Ä G-sXÃmw?

10. hm-Wn-Py-hÂ-¡ c-Ww tI-c-f-¯n-se ImÀjn-I ta-J-e-bnÂ h-
cp¯n-b am-ä-§ Ä hn-i-Z-am-¡ pI. 
1. s\Ãn-\v ]I-cw sX-§ v Ir-jn sN-bvXp.
2. a-e-tbm-c-{]-tZi-¯v þ Im¸n, tXbn-e F¶n-h Ir-jn- sN-
bvXp.

1. F-´m-Wv cm-{ãw. A-Xn-sâ A-SnØm-\ L-S-I-§ Ä G-
sXÃmw.
H-cp \nÝn-X {]-tZi-¯v Xm-a-kn-¡ p-¶ ]-c-am-[n-Im-c-ap-Å K-
h¬-sa-tâm-Sp IqSn-b P-\-X-bmWv.

2. ]-c-am-[n-Im-c-¯n-sâ B-`y´-c, _m-ly-X-e-§ Ä hy-à-am-
¡ pI.

1. Nm¶mÀ e-lf2. A-cp-hn-¸p-dw {]-XnjvT 3. ssh-¡ w k-Xym-{Klw

Nm\mÀ kv-{Xo-
IÄ-¡ v am-dv a-d-
¡ m-\p-Å A-h-Im-
iw In«n.

]q-P-bpw A-hÀ-W 
k-ap-Zm-b-¯n-ep-
Å-hÀ¡ pw A-\p-
h-Zn-¨p-In-«n. 

ssh-¡ w t£ -{X-
¯n-\v Np-äp-apÅ 
s]m-Xp \n-c-¯n-eq-
sS bm-{X sN-
¿m³ A-hÀ-WÀ-
¡ v I-gnª p. 

s\lv-dp þ ]-¿-¶qÀ k-t½f\w

sI. tI-f-¸³ þ Xr-ÈqÀ k-t½f-\w

1949 Â Xn-cp þ sIm-¨n kw-Øm-\w cq-]o-I-cn-¨p. 

a-e-_mÀ, Xn-cp-hn-Xmw-IqÀ sIm-¨n DÄ-s¸-Sp-¯n þ tI-c-fw
(1956 \-hw-_À 1) 

sF-Iy tI-c-f
{]-ta-bw ]m-km¡ n.

1)

2)

3)

cm{ã-hpw cm-{ãX-{´ im-kv-{Xhpw

LSI-§ Ä
`q-{]-tZiw

K-h¬-saâ v 

P-\§ Ä

]-c-am-[n-Imcw

]cam-[n-Imcw
B-`y-´-c hn-j-b-§ -fnÂ Xo-cp-am-\w 
F-Sp-¡ m\pw A-´À-tZin-b hn-j-b-§ -
fnÂ kz-´w \n-e-]m-Sv F-Sp-¡ m-\p-ap-Å 
cm-{ã-¯n-sâ A-[n-Imcw

B`y-´-cXew

B-`y-´-c h-j-b-§ -fnÂ
Xo-c-am-\w F-Sp¡ p-I

_m-lyXew

A-´À-tZio-b hn-j-b-§ -fnÂ
Xo-cp-am-\w F-Sp-¡ pI.

bq-Wn-äv (9)

Kpcp-hm-bqÀ k-Xym-{K-lw

Kp-cp-hm-bqÀ t£ -
{X-¯nÂ F-Ãm 
ln-µp-¡ Ä¡ pw 
{]-thi-\w e-`n-
¨p.
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kzo-I-cn-¨ \-S-]-Sn-IÄ F-s´Ãmw.
1) G-Io-I-cn-¨ \m-W-b-hy-h-Ø
2) K-Xm-K-X-¯n-\v þ tdm-Uv, ]m-ew, sd-bnÂ-th
3) hym-]m-c-¯n-\v þ Xp-d-ap-J-§ Ä þ Im-¨n,tIm-gn-t¡ mSv, 
B-e-¸p-g.

5. tI-c-f hn-Zym-`ym-k-¯nÂ an-j-W-dn-am-cp-sS ]-¦v hy-à-am-
¡ pI. 
1) Pm-Xn þ a-tX t`-Z-at\y FÃm-hÀ-¡ pw hn-Zym-`ym-kw 
e£ yw

6. Xn-cp-hn-Xmw-Iq-dnÂ \-S-¶ cm-{ão-b {]-t£ m-`-§ Ä G-sXÃmw.

7. {_n-«o-jp-Im-cp-sS h-c-thm-sS tI-c-f-¯n-se kmw-kv-Imcn-I 
ta-J-e-bn-Â Dm-b ]p-tcmK-Xn hy-à-am-¡ pI. 
A-¨-Sn
A¨-Sn B-cw-`n-¨p. ({K-Ù-§ -Ä, hym-I-c-W§ Ä)
hn-Zym-`ym-kw an-j-W-dn-am-cp-sS {]-hÀ-¯-\w ( Pm-Xn a-X t`-
X-at\y FÃm-hÀ-¡ pw hn-Zym-`ym-kw) 
\o-Xnbpw \n-b-a-hpw 
a-\p-jy-Xz-]-c-am-b  in-£ m-hn-[n-IÄ ]-cn-jv-I-cn-¨p. 
B-tcm-Ky-ta-J-e
A-tem-]-Xn Nn-In-Õm-coXn
km-aqln-I ta-J-e a-cp-a-¡ -¯m-b-¯n-s\-Xn-sc \nbaw

8. tI-c-f-¯nÂ \n-e \n-¶n-cp-¶ km-aq-ly A-k-a-Xz-§ -fpw A-
\m-Nm-c-§ -fpw A-h-km-\n-¸n-¡ m³ km-aq-ly ]-cn-jv-IÀ-¯m-
¡ Ä h-ln-¨ ]-¦v hy-à-am-¡ pI. 

s

n-

Xncp-hn-Xmw-Iq-dnÂ a-e-_m-dnÂ 

_mkÂ
C-hm-© -en-¡ Â anj³

e³ anj³ 
skm-ssk-än

\nhÀ-¯-\ {]-t£ m`w

kÀ-¡ mÀ D-tZym-K-§ -fnÂ kw-hc-
Ww B-h-iy-s¸-«v {In-kv-Xy³, 
ap-Én-§ Ä, Cu-g-hÀ \-S¯n-b 
{]-t£ m-`w

]-p¶-{]-h-b-emÀ kacw
kn.]n. cm- -kzm-an A-¿-cp-sS ̀ -c
-W-]-cn-jv-Im-c-§ Ä-s¡ -Xn-sc
\-S-¶ k-acw.

a

19þmw \q-äm-n-se A-kz-a¯-§ -sf F-XnÀ-¯p. 

N-«-¼n-kzm-anIÄ, {io-\m-cm-b-W Kp-cp þ ]-cn-jv-IÀ-¯m¡ Ä
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1. ]u-c-t_m-[w F-¶mÂ F´v. ]u-c-t_m-[w cq-]-s¸-Sp-¯p-¶ 
{][m-\ L-S-I-§ Ä G-sXÃmw?

þ Hmtcm ]u-c\pw k-aq-l-¯n-\v th-n-bp-Å-Xm-Wv. k-aq-l-
¯n-sâ D-¯-a XmÂ-]-cy-§ -fm-Wv ]u-c-tâXv, F-¶ Xn-cn-¨-dn-
hm-Wv þ ]u-c-t_m-[w

2. ]u-c-t_m-[w h-fÀ-¯n F-Sp-¡ p-¶-XnÂ Ip-Spw_w, hn-Zym-
`ymkw, kw-L-S-\IÄ, am-[y-a-§ Ä P-\m-[n-]-Xy-hy-h-Ø h-
ln-¡ p-¶ ]-¦v I-s-¯pI.

3. ]u-c-t_m-[-¯n-sâ D-¯-a-am-Xr-I-I-fm-Ip-¶-Xp-am-bn _-Ô-
s¸-« hy-àn-IÄ t\-cn-Sp-¶ {][m-\ shÃp-hn-fn-sb-´v. C-Xv X-
cWw sN-¿m-\p-Å aq-¶v amÀ-¤-§ Ä \nÀ-t±-in-¡ pI.
]u-cXzw t\-cn-Sp-¶ sh-Ãp-hn-fnIÄ
s]m-Xp XmÂ-]cyw H-gn-hm-¡ n kz-´w XmÂ-]-cy-¯n-\p th-n 
F-´pw-sN-¿m³ sX-¿m-dm-hp-¶Xv.
Xc-Ww sN-¿m-\p-Å amÀ-K-§ Ä
1. am-ä-¯n-sâ XpS-¡ w \-½-fnÂ \n-¶m-IpI. 
2. s]m-Xp XmÂ-]-cyw H-gn-hm-¡ m-sX kz-´w XmÂ-]-cy-w \-S-¸m-
¡ p-I.
3. A-h-Im-i-§ Ä¡ pw Np-a-X-e-IÄ¡ pw Xp-ey ]-cnK-W-\ 
\Â-Ip-I.

]u-c-t_m[w
bq-Wn-äv (10)

LSI-§ Ä þ Ip-Spw-_w, hn-Zym-`ymkw, kw-LS-\, k-aqlw, cm-{ãobw

1. Ip-Spw-_w

1. ap-XnÀ-¶h-sc _-lp-am-\n¡ pI
2. IÀ-¯hy-t_m-[w h-fÀ¯pI
3. hy-àn-Xz cq-]o-Ic-Ww
4. km-aq-ly tkh-\w

2. hn-Zym-`ym-kw

1. aqey-t_m-[w h-fÀ¯pI
2. t\-XrXz-t_m-[w h-fÀ¯pI
3. im-kv{X-t_m-[w h-fÀ-¯p-I.
4. ]-cn-Øn-Xn t_m-[w h-fÀ-¯pI.

3. kw-L-S-\-IÄ

1. ]m-cn-ØnXn-I A-h-t_m-[w D-m-¡ p-I.
2. a-\p-jym-h-Im-i-t_m-[w D-m-¡ p-I.
3. tk-h-\ k¶-²-X D-m-¡ p-¶p. 
4. P-\§ -sf im-ào-I-cn-¡ p¶p.

4. am-[y-a-§ Ä

1. B-i-b cq-]o-I-c-W-¯n-te-¡ v
\-bn-¡ p-¶p. 

2. hmÀ-¯-Ifpw hn-h-c-§ fpw
P-\-§ -fn-te-¡ v F-¯n-¡ p¶p. 

5. P-\m-[n-]-Xy hy-hØ þ kzm-X{´yw, k-a-Xzw, A-h-Im-iw 
F¶n-h kw-c-£ n-¡ p¶p.
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3. cm-{ã-¯n-sâ Np-a-X-e-IÄ F-s´Ãmw

4. cm-{ã-cq-]o-I-c-W-hp-am-bn _-Ô-s¸-« kn-²m-´-§ Ä F-
s´Ãmw.
1. ssZ-h-Z-¯ kn-²m-´w           2. ]-cnWm-a kn-²m-´w
3. km-aq-ly D-S¼-Sn kn-²m-´w.   4. i-àn kn-²m-´w

5. ]u-cXzw F-¶ Bi-bw \nÀ-Æ-Nn-¡ p-I.

cm-{ãhpw ]u-c\pw X-½n-ep-Å X-½n-ep-Å _-Ôw F-´?

kzm-`mhn-I ]u-c-Xzhpw BÀ-Pn-X ]u-c-Xz-hpw X-½n-ep-Å hy-
Xym-k-sa´v?

þ H-cp cm-Py-s¯ ]qÀ-®hpw Xp-ey-hp-am-b Aw-K-Xz-am-Wv ]u-
cXzw

6. cm-{ã-X-{´-im-kv{Xw F´v. cm-{ã-X-{´-im-kv-{X-¯n-sâ {][m-
\ ]T-\-ta-J-e-IÄ G-sXÃmw?

v

\nÀ-_Ôn-X Np-a-X-e-IÄ

1. A-XnÀ-¯n kw-c-£ -Ww.
2. \o-Xn \-S-¸m¡ Â 
3. B-`y-´-c k-am-[m-\w

hn-th-N-\ Np-a-X-e-IÄ

1. K-Xm-K-X ku-Icyw H-cp¡ Â 
2. hn-Zym-`ym-k ku-Icyw H-cp¡ Â 
3. B-tcm-Ky kw-c-£ Ww. 

cm{ãw ]uc³

A-h-Im-i§ Ä

I-S-aIÄ

kzm-`mhn-I ]u-cXzw

H-cmÄ-¡  P·-\m
e-`n-¡ p-¶ ]u-c-Xzw 

BÀPn-X ]u-c-Xzw 

\n-b-am-\pkr-X \-S-]-Sn-I-fn-eq-sS
H-cmÄ t\-Sp-¶ ]u-cXzw

cm{ã-s¯-¡ p-dn¨pw
K-h¬-saân-s\-¡ p-dn¨pw ]T-\-amWv

cm-{ã-X-{´-
im-kv{Xw

]T\-ta-J-e-IÄ 1. s]m-Xp-`c-Ww 2. cm-ãvo-b kn-²m-´-§ Ä

3. A-´À-tZio-b cm-{ão-bw 4. Xm-cX-ay cm-{ãobw
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2.  A-`n-ap-Jhpw tNm-Zym-h-enbpw X-½n-ep-Å hy-Xym-k-sa´v

3. k-aq-l-im-kv-{X ]T-\-¯n-sâ {]m-[m\yw F´v.
1. km-aq-ly {]-iv-\-§ Ä ]Tn-¡ m³
2. km-aq-ly {]-iv-\-§ Ä-¡ v ]-cn-lm-cw Im-WmÂ 
3. k-aq-l-s¯-¡ p-dn-¨v i-cn-bm-b [m-c-W D-m-¡ m³. 

4. k-aq-l-im-kv-{X-¯n-sâ B-hnÀ-`m-h-s¯-¡ p-dn-¨v hn-h-cn-¡ pI. 
1) a-\p-jy\pw Ah-sâ Np-äp-]m-Sp-Ifpw X-½n-ep-Å ]-c-kv-]-c 
_-Ô-s¯-¡ p-dn -¨p-Å ]T-\-am-Wv k-aq-l-im-kv-{Xw.
2) 

A`n-ap-Jw
1. hn-h-c-§ Ä hm-sam-gn-bm-bn
ti-J-cn-¡ p¶p.
2. sNe-hv Iq-Sp-XÂ
3. ka-bw Iq-Sp-XÂ B-hiyw

tNm-Zymh-en
1. hn-h-c-§ Ä tc-J-s¸-Sp-¯n
\Â-Ip-¶p. 
2. sNe-hv Ipd-hv
3. ka-bw Ipd-hv aXn

kaq-l-im-kv-{X-¯n-sâ
B-hnÀ-`m-h-¯n-\v hgn-sbm-cp¡ n-b
hn-¹-h-§ Ä B-Wv. 

1) im-kv-{X-hn¹-hw
2) {^-© v hn¹-hw
3) hym-h-kmbn-I hn¹hw
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4. ]u-c-t_m-[w cq-]-s¸-Sp-¯p-¶-Xn-\v hn-Zym-e-b-§ -fnÂ \-S-¸m-
t¡ - {]-hÀ-¯-\-§ Ä F-s´Ãmw. 
1. e-l-cn-hn-lp-²-{]-hÀ¯-\w
2. ssP-h-Ir-jn
3. {Sm-^n-Iv t_m-[-hÂ-¡ c-Ww
4. Po-h Im-cp-Wy-{]-hÀ-¯\w 

5. ]uc t_m-[-cq-]o-I-c-W-¯n-\v km-aq-ly-im-kv-{X ]T-\-¯n-
sâ ]-¦v hy-à-am-¡ p-I.
1. cm-ão-b km-aq-ly-{]-iv-\-§ Ä a-\-Ên-em-¡ m³ k-lm-bn-¡ p-
¶p. 
2. {]-iv-\-§ Ä-¡ v ]-cn-lm-cw Im-Wm³ 

1. k-aq-l im-kv-{X-¯nÂ D-]-tbm-Kn-¨p h-cp-¶ ]T-\-co-Xn F-
s´-¶v hn-i-Z-am-¡ p-I. BZn-a k-aq-l-§ -sf-¡ p-dn-¨p-Å ]T-\-
¯n-\v h-f-sc-b-[n-Iw D-]-tbm-Kn-¡ m-dpÅ-Xv G-Xp X-cw \n-co-
£ n-W-co-Xn-bmWv?

k-aq-l-im-kv-{X-¯n-se hnhn-[ ]T-\-co-Xn-IÄ G-h hn-h-
cn-¡ p-

kaq-l-im-kv{Xw

F-´v F-´n\v

bq-Wn-äv (11)

OR

1. tkm-jyÂ kÀ-tÆ 2. A-`n-apJw

1. H-cp hen-b hn-`m-Kw P-\-§ -
fnÂ \n-¶v hnh-cw ti-J-cn-
¡ p-¶ coXn.

2. km-aq-ly hn-j-b-§ Ä
]Tn-¡ m³ G-ähpw A\p-tbm-Py
coXn.

1. hm-sam-gn-bm-bn hnh-cw
ti-J-cn-¡ p-¶ co-Xn

2. K-th-j-I\pw {]-Xn-IÀ-¯mhpw
X-½n-ep-Å kw-`m-j-W-am-Wv
A-`n-apJw

3. tI-Ì-Un
1. km-aq-ly {]-hÀ-¯-\-§ -sf-¡ p-dn-¨v B-g¯nÂ
]Tn-¡ p-¶ coXn.

4. \n-co-£ Ww.
Im-Wp-Ibpw tIÄ-¡ p-Ibpw
A-\p-`-hn-¡ p-Ibpw sN-¿p-¶
Im-cy-§ Ä tc-J-s¸-Sp-¯p-¶
coXn 

]¦m-fn-¯ \n-co£ -Ww
]T-\ kw-L-¯nÂ Xm-a-kn-¨v \n-co£ -Ww \-S-¯p¶p.

]-¦m-fn-¯ cln-X \n-co£ Ww

]p-d-¯p-\n-¶v \n-co£ -Ww \-S-¯p¶p. 
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6. E-Xp-¡ Ä G-sXÃm-sa-¶v {I-a-¯nÂ F-gp-XpI. Hmtcm E-Xp-
hnepw kq-cy-sâ B-t]-£ n-I-Øm-\-am-äw F-{]-Im-c-sa-¶v hy-
à-am-¡ pI. 

7. {Ko-\n-¨v ka-bw/ss{] sa-dn-Un-b³ F-¶mÂ F´v 
o

1) 0  tc-Jmw-J-tc-J-bm-Wv {Ko-\n-¨ tc-J
2) temI-¯v ka-bw \nÀ-®-bn-¡ p-¶ tc-J
3) C-¥-n-se {Ko-\n-¨v F-¶ Ø-e-¯p-Iq-Sn IS-¶p t]m-Ip-¶ 
tcJ

8. A-´m-cm-{ã Zn-\m-tc-J (International Dute Line) hn-i-Z-am¡ p-I
o

1) 180  tc-Jmw-itc-J
2) I-c-`mK-s¯ H-gn-hm-¡ n k-ap-{Z-¯n-eq-sS t]m-Ip-¶ tc-J
3) tc-J ap-dn-¨v ]-Snª m-tdm-«v t]m-Ip-¶-hÀ I-e--dnÂ H-cp 
Znh-kw Iq«-Ww
4) tc-J ap-dn-¨v In-g-t¡ m-«v t]m-Ip-¶-hÀ In-g-t¡ m-«v t]m-Ip-¶-
hÀ I-e--dnÂ H-cp Znh-kw Ip-d-¡ -Ww. 

9. h-k-´-Im-ehpw tl-a-´-Im-ehpw X-½n-ep-Å hy-Xymkw

D¯c-{[p-hw
{Kojv-a

A-b-\m
´w

D-¯-cm-b-\ tc-J

`q-a-[ytc-J

Z-£ n-Wm-
b-\tc-J

Z-£ n-{[phw

June 21

1/2o
23

o
0

1/2o
23

D¯c-{[p-hw

D-¯-cm-b-\ tc-J

`q-a-[ytc-J

Z-£ n-Wm-
b-\tc-J

Z-£ n-{[phw

June 21

1/2o
23

o
0

1/2o
23

EXp-¡ Ä 
4 F-®w

hk-´w þ Nq-Sv Iq-Sn-h-cp¶Xv

{Ko-jv-aw þ Nq-Sv G-ähpw Iq-Sp-XÂ 

tl-a´wþ Nq-Sv Ipdhv

ssiXyw þ Nq-Sv G-ähpw Ipdhv

hk´-Im-ew

1) ssi-Xy-Im-e-¯nÂ \n-¶v
D-jv-W-Im-e-t¯-¡ p-Å am-äw

2) sN-Sn-IÄ Xn-fnÀ-¡ p-¶/
]p-jv-]n-¡ p-¶ Im-ew

3) Nq-Sv Iq-Sn-h-cp¶Xv

tla-´-Im-ew

1) D-jv-W-Im-e-¯v \n-¶pw
ssi-Xy Im-e-t¯-¡ p-Å am-äw

2) a-c-§ Ä C-e-s]m-gn-¡ p-¶
Im-ew

3) Nq-Sv Ipdhv
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Dec 22

ssi-Xy-
A-b-\m-´-ZnXw

1. EXp-¡ Ä/E-Xp-t`-Z-§ Ä D-m-hm-\p-Å Im-c-W-§ Ä F-
s´Ãmw.
1. kq-cy-sâ A-b\w 2. ]-cn-{I-a-Ww 3. A-¨p-X-n-sâ N-cn-hv

2. A-¨p-X-n-sâ k-am´-c-X F-¶m-se´v

3. kq-cy-sâ Ab-\w F-s´-¶ hy-à-am¡ p-I
þ kq-cy-\v 23  D-¯-cm-b-\ tc-J-¡ pw 23  Z-£ n-Wm-b-\ tc-J¡ pw 
C-S-bnÂ B-t]-£ n-Iam-b Øm-\-am-äw D-m-Ip-¶p. 

4. k-a-cm-{X-Zn-\-§ Ä OR hn-jp-h-§ Ä F-s´-¶v Nn-{X-k-ln-Xw 
hy-à-am-¡ pI. 

5. {Kojv-a A-b-\m-´-hpw ssi-Xy A-b-\m-´hpw X-½n-ep-Å hy-
Xym-kw F´v.

GEOGRAPHY SOCIAL SCIENCE

bq-Wn-äv (1)

EXp-t`-Z-§ fpw k-a-bhpw 

]cn-{I-a-W th-f-bn-ep-S-\o-fw ̀ q-an ew-_-X-e-¯nÂ
23  N-cn-hv \n-e \n-e-\nÀ-¯p¶p.

March 21 Sep 23

D¯c-{[phw

D-¯
-cm-

b-\
tcJ

`q-a-[ytc-J

Z-£ n-Wm-
b-\tc-Jk-a-cm-{X§ Ä

Z-£ n-{[phw

1/2
23

o
0

hnjphw
OR

1) amÀ-¨v 21, sk-]v-äw-_À 23 F-¶o Zn-h-k-§ -
fnÂ kq-cy³ ̀ q-a-Zy-tcJ-¡ v t\À-ap-I-fn-em-bn-cn-
¡ p-t¼mÄ D-¯-cmÀ-²-tKm-f-¯n-epw Z-£ n-WmÀ-
²-tKm-f-¯n-epw Xp-ey Af-hv kq-cy-{]-Im-iw e-
`n-¡ pw. 
2) c-v AÀ-²-tKm-f-¯nepw ]-I-ep-I-fp-sS 
ssZÀLyw Xp-ey-am-bn-cn¡ pw

{Kojv-a A-b-\m-´w

1) Pq¬ 21 \v D-¯-cm-b-\-tc-J-¡ v
t\À-ap-I-fn-em-bn-cn¡ pw kq-cy-sâ
Øm-\w
2) D-¯-cmÀ-²-tKmfwþ ssZÀ-Jy-
ap-Å ]IÂ 
3) Z-£ n-WmÀ² tKm-fw ssZÀ-Jy-
ap-Å cm{Xn

ssi-Xy A-b-\m-´w

1) Un-kw-_À 22 \v Z-£ n-\m-b-\
-tcJ-¡ v t\À-ap-I-fn-em-bn-cn¡ pw
kq-cy-sâ Øm-\w

2) D-¯-cmÀ-²-tKm-fw þ ssZÀ-Jy
-ap-Å cm{Xn

3) Z-£ n-WmÀ² tKm-fw ssZÀ-Jy-
ap-Å ]IÂ 

1
2

o

1
2

o 1
2

o

h10t
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c \nÀÆm-X ta-J-e DÄ-s¸-Sp¶p.
2. D-t]mjv-W D-¨-aÀ-²-ta-J-e

a) IpXn-c A-£ mw-iw F-¶v 
A-dn-b-s¸-S-p-¶p. 

o o
b) 30  h-S-¡ v 30  sX-¡ v ̀m-K-¯m-bn 
Øn-Xn sN-¿p¶p.

c) C-Xv D-¨ aÀ-²-ta-J-e-bm-Wv
3. D-]-{[pho-b \yq-\-aÀ-± ta-J-e

a) {[p-h-t¯m-Sv A-Sp-¯m-b-Xn-\mÂ 
X-Wp-¸v Iq-SpXÂ 
b) 60 h-S-¡ v 60 sX-¡ v ̀m-K-¯m-bn
 Øn-Xn-sN-¿p-¶p. 

c) C-Xv \yq-\-aÀ-²-ta-J-e-bm-Wv.
4.{[qho-b D-¨-aÀ-²-ta-J-e

a) hÀ-jw ap-gp-h³ sImSpw X-Wp-¸v
b) D-¨-aÀ-±w A-\p-`-h-s¸-Sp¶p 

o o
c) 90  h-S-¡ v 90  sX-¡ mWv Cu ta-Je

6.  Im-än-sâ th-K-X, Zn-i F-¶nh-sb kzm-[o-\n-¡ p-¶ L-S-§ Ä 
G-sXÃmw 

aÀ-±-N-cn-hp-am-\_-ew
1. Xn-cÝo-\ X-e-¯nÂ aÀ-± hy-Xym-kw G-sd-bm-sW-¦nÂ A-
hn-sS aÀ-± N-cn-hv Iq-Sp-X-em-bn-cn-¡ pw 
2. Im-än-sâ th-K-X Iq-SpXÂ 

LÀj-Ww
1. k-ap-t{Zm-]-cn-X-e-¯nepw \n-c¸m-b ̀q-{]-tZ-i-¯epw LÀj-
Ww Ipd-hv þ Im-än-sâ th-Kw Iq-SpXÂ 
2.a-c-§ -Ä \n-d-ª  ̀ q-{]-tZi-¯v LÀj-Ww Iq-Sp-XÂ Im-än-
sâ th-Kw Ip-dhv 

3. tImdn-tbm-en-kv _ew 
1. `u-tam-]-cn-X-e-¯nÂ kz-X-{´-am-bn N-en-¡ p-¶ h-kv-
Xp¡ Ä, {`a-Ww \n-an-¯w D-¯-cmÀ-±-tKm-f-¯nÂ k-© m-c-Zn-i-
bp-sS h-e-t¯m-«pw, Z-£ n-WmÀ² tKm-f-¯nÂ k© m-c Zn-i-
bp-sS C-S-t¯m«pw N-en-¡ p¶p. C-Xn-\v Im-c-W-am-Ip-¶ _-ew 
tImdn-tbm-en-kv _ew (s^-dÂ \nbaw)

n

D]{Zqho-b \yq-\-aÀ-± taJ-e

D-t]mjv-W D-¨-aÀ-± taJ-e

a-[y-tc-Jm \yq-\-aÀ-± taJ-e

D-t]mjv-W D-¨-aÀ-± taJ-e

D-]-{[pho-b \yq-\-aÀ-± taJe

o
60

o30

o0

o60

o30

o
90

o90

{[pho-b D-¨-aÀ-±-taJ-e

h-S¡ v 

sX¡ v
{[pho-b D-¨-aÀ-±-taJ-e

D¯cmÀ-²-tKmfw Z-£ n-WmÀ-²-tKmfw 

h-e-t¯m«vC-S-t¯m«v

hS¡ v

sX¡ v

hS¡ v

sX¡ v
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10. H-cp cm-Py-¯v \n-ch-[n {]m-tZin-I ka-bw D-m-bmÂ  A-Xv 
kr-ãn-¡ p-¶ {]-bm-kw F-s´Ãmw. 
1) Xoh-n k-a-bw, hn-am-\ ka-bw sX-¿m-dm-¡ m³ I-gn-bnÃ. 
2) tdUntbm sS-en-hn-j³ ]-cn-]m-Sn-{I-aw X-¿m-dm-¡ m³ I-gn-
bnÃ. 
3) cm-Py-hym-]-I ]-co-£ I-sf _m-[n-¡ pw. 

11. E-Xp-¡ -fp-sS Nm-{In-I {]-Xn-`m-kw hy-à-am¡ pI

1. s]m³-apSn, Du«n, aq-¶mÀ Xp-S§ n-b D-bÀ-¶ {]-tZ-i-§ -fn-te-
¡ v t]m-Ip-t¼mÄ sN-hn-bS-¸v A-\p-`-h-s¸-Sp¶p. Im-c-W-
sa´v

þ hm-bp-aÀ-±-¯n-se Ip-d-hm-Wv Imc-Ww
2. A-´-co-£  aÀ²-s¯ kzm-[o-\n-¡ p-¶ L-S-I-§ Ä G-
sXÃmw.

þ Db-cw þ Db-cw Iq-Sp-t¼mÄ aÀ-²w Ip-d-bp-¶p. 
Xm-]w þ Xm-]w Iq-Sp-t¼mÄ aÀ-²w Ip-d-bp¶p.
BÀ{ZX þ BÀ{Z-X Iq-Sp-t¼mÄ aÀ-²w Ip-d-bp-¶p. 

3. D-¨-aÀ-±w F-¶m-se´v?
þ Np-äp-]m-SpI-sf A-t]-£ n-¨v H-cp {]-tZi-¯v aÀ-²w Iq-Sp-X-em-
sW-¦nÂ A-hn-sS D-¨-aÀ-±-am-Wv. 

4. k-½À-±-tc-J-IÄ (sF-tkm-_mÀ) F-¶m-se´v
þ H-tc A-´-co-£  aÀ-±-ap-Å Ø-e§ -sf X-½nÂ _-Ôn-¸n-¨v h-
c-¡ p-¶ km-¦Â]n-I tc-J-IÄ. 

5. B-tKm-f aÀ-± ta-J-e-IÄ hy-à-am¡ pI
1. a-[y-tc-Jm \yq-\-aÀ-²-ta-J-e
a) kq-cy-c-{iv-an ew-_-am-bn ]-Xn-¡ p-¶p. 
b) Nq-Sv Iq-SpXÂ 

amk§ Ä kq-cy-sâ Ab-\w E-Xp¡ Ä 
D-¯-cmÀ-²-tKm-fw Z-£ n-WmÀ-²-tKmfw

MARCH 21
JUNE 21

JUNE 21  
SEP 23

SEP 23 
DEC 22

DEC 22 
MARCH

hk´w 

{Ko-jv-aw

tla´w

ssiXyw

tla´w

ssiXyw

hk´w 

{Ko-jv-aw

`qa-[y-tcJþ
D-¯-cm-b-\tc-J

D-¯-cm-b-\-tcJþ 
`q-a-[ytc-J

`q-a-[y-tcJþ
Z-£ n-Wm-b-\ tc-J

Z-£ n-Wm-b-\ tc-Jþ
`q-a-[ytcJ

Imän-sâ D-d-hn-Sw tXSn 

bq-Wn-äv (2)

apXÂ 

apXÂ 

apXÂ 

apXÂ 
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EXp hy-Xym-k-a-\p-k-cn-¨v Zn-i-bnÂ
am-ä-ap-m-Ip-¶  Im-äp-IÄ

1. I-S-enÂ \n¶pw I-c-bn-te-¡ v
ho-ip-¶ Im-äv

2. ]-IÂ cq-]-s¸-S-p-¶ Im-äv
3. I-c-bnÂ \yq-\-aÀ±w, I-S-enÂ
D-¨-aÀ-±w

1. I-c-bnÂ \n-¶v I-S-en-te-¡ v
ho-ip-¶ Imäv

2. cm{Xn cq-]-s¸-S-¶ Imäv

3. I-c-bnÂ D-¨-aÀ²w, I-S-enÂ
\yq\-aÀ-±w

1. ]À-Æ-X {]-tZ-i-¯p \n-¶v
Xm-gvh-c-bn-te-¡ v ho-ip-¶ Imäv.
2. cm-{Xn cq-]-s¸-Sp-¶ Im-äv

1. Xm-gvh-c-bnÂ \n-¶v ]À-Æ-X
sN-cn-hn-eq-sS ho-ip-¶ Imäv.
2. ]-IÂ cq-]-s¸-Sp-¶-Imäv.

Xm-c-X-tay-\ sN-dn-b-{]-tZi-¯v
am-{X-am-bn ho-ip-¶ Im-äpIÄ.

2. Imen-I hm-X§ Ä 

a) I-SÂ-Imäv

b) I-c-¡ m-äv

c) ]À-Æ-X-¡ m-äv

d) Xm-gvhm-c-¡ mäv

3. {]m-tZ-in

hm-X§ Ä

{[pho-b D-¨-aÀ-± taJe

Nn\q¡ v  þ  hS-t¡  A-ta-cn-¡ -bn-se tdm-¡ n ]À-Æ-X                   
\n-bnÂ 

s^m   þ  BÂ-]n-kv ]À-Æ-X \n-c-bp-sS sX-¡ ³ Xm
                       gvh-c-bnÂ 
lÀ-am-ä³ þ  klm-d a-cp-`q-an-bnÂ \n-¶v ]-Sn-ª m-d³ 

B-{^n-¡ -bn-te¡ v
eq      þ  D-¯-tc-´y³ k-a-X-e-§ -fnÂ 

³
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7. a¬-kq¬ cq-]w sIm-Åp-¶-Xn-\p-Å Im-c-W-§ Ä F-s´Ãm
1. kq-cy-sâ A-b\w
2. tImdn-tbm-en-kv {]-`m-hw
3. Xm-]-hy-Xym-kw

8. hnhn-[ aÀ-± ta-J-e-I-fp-sS cq-]o-I-c-W-¯n-\p-Å Im-c-W-§ Ä 
F-s´Ãmw?
þ ku-tcmÀ-Ö e-`y-X-bp-sS G-ä-¡ p-d-¨nÂ 
þ ̀q-an-bp-sS {`a-Ww

9. hn-hn-[X-cw Im-äpIÄ  G-sXÃmw F-¶v  hy-à-am¡ pI

{[pho-b D-¨-aÀ-± taJe

1. BtKm-f-hm-X-§ Ä/

Øn-c-hm-X§ Ä 

a) hm-Wn-Py-hm-X§ Ä 

b) ]Ýn-a hm-X-§ Ä

c) {[pho-b ]qÀ-Æm-X-§ Ä

1. Dt]mjv-W D-¨-aÀ-±-ta-J-e-bnÂ \n-¶v a-[y-tc-Jm
\yq-\-aÀ-±-ta-J-e-bn-te-¡ v ho-ip-¶ Imäv
2. hm-Wn-Py-hm-X-§ Ä kw-K-an-¡ p-¶ ta-Je-sb
CâÀ-t{Sm-¸n-¡ Â I¬-hÀ-P³-kv tkm¬ F-¶v
]-d-bmw.

1. D-¨-aÀ-± ta-J-e-I-fnÂ \n-¶v ho-ip-¶ Im-äpIÄ 

2. Im-än-sâ Zn-i ]Tn-ª m-dp-\n-¶v. 

1. {[pho-b D-¨-aÀ-± ta-J-e-I-fn³ \n-¶v D-t]mjv-W
ta-Je-sb e-£ y-am-¡ n ho-ip-¶ ln-a-¡ m-äpIÄ 
2. Im-em-h-Ø \nÀ-®-b-¯n-\v k-lm-bn-¡ p-¶ Imäv. 

1. B-tKm-f-aÀ-±-ta-J-e-IÄ-¡ n-S-bnÂ cq-]-s¸-Sp-¶
Im-äpI-sf B-tKm-f-hm-X-§ Ä F-¶v ]-d-bp¶p.

]qÀ-Æ-hm-X-I§ Ä
D-]-{[pho-b \yq-\-aÀ-± taJ-e

]Ýn-a hm-X§ Ä

D-t]m-jv-W D-¨-aÀ-± taJ-e

hS-¡ p In-g-¡ ³ hm-Wn-Py hm-X§ Ä
a-[y-tc-Jm \yq-\-aÀ-±-taJ-e

sX-¡ p In-g-¡ ³ hm-W-C-Py-hm-X§ Ä
D-t]mjv-W D-¨-aÀ-±-taJ-e

]-Ýn-a-hm-X-§ Ä

D-]-{[pho-b \yq-\-aÀ-±-taJ-e

]qÀ-Æ-hm-X§ Ä

(ITCZ)

O90  h

O90  sX

O60  h

O30  h

O30  sX

O60  sX
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7. B-tcm-Ky-ap-Å P-\-X cm-Py]p-tcm-K-Xn-sb F§ -s\ k-lm-
bn-¡ p¶p.
1. Nn-In-Õm Nne-hv Ip-d-bp-¶p. 
2. {]-Ir-Xn hn-`-h-§ Ä i-cn-bm-bn D-]-tbm-Kn-¡ m³ I-gn-bp-¶p. 
3. DÂ-]mZ-\w hÀ-²n-¡ p-¶p. 

8. hn-Zym-`ym-khpw ss\-]p-Wyhpw sa-¨-s¸-Sp-¯m³ \-½p-sS 
cm-Py-¯v \-S-¸m¡ n-b ]-²-Xn-IÄ G-sXÃmw?

9. Nn-In-Õm-cw-K-¯v hnhn-[ X-e-§ -fnÂ {]-hÀ-¯n-¡ p-¶ kÀ-
¡ mÀ Øm-]-\-§ Ä G-h

þ sa-Un-¡ Â tIm-tfPv, PnÃm B-ip-]-{Xn, km-aqln-I B-tcm-
Ky tI-{µ§ Ä, {]m-Yan-I B-tcm-Ky tI-{µ-§ Ä 

10. B-tcmKyw F-s´-¶v hy-à-am-¡ pI. 
þ im-co-cn-I, am-\-kn-I, km-aqln-I kp-kvXnbm-Wv B-tcmKyw

1. [m-cm-X-eo-b ̀q-]-Sw F-¶mÂ F´v. D-]-tbm-K-§ Ä G-
sXÃmw? 

þ {]-Ir-Xn-Z-¯hpw a-\p-jy-\nÀ-½n-X-hpam-b FÃm k-hn-ti-j-
X-Ifpw hf-sc hn-i-Z-am-bn Nn-{Xo-I-cn-¡ p-¶ ̀q-]-S-§ -fm-Wv. 
1. ssk\n-I ̀q-]-S \nÀ-½m-W-¯n-\v
2. \-K-cm-kq-{X-W-¯n\v
3. a-\p-jy \nÀ½n-X h-kv-Xp- - Ä I-s-¯m³. 

2. [-cm-Xeo-b ̀q-]-S-¯nÂ Nn-{Xo-I-cn-¨n-cn-¡ p-¶ ̀u-tam-]-cn-X-
¡

hy-àn-I-fp-sS I-gn-hv sa-¨-s¸-Sp-¯p¶p.
sXm-gnÂ e-`n-¡ p-¶p. 
h-cp-am-\w sa-¨-s¸-Sp-¯p¶p.
Pohn-X \n-e-hm-cw D-bÀ-¯p¶p. 

hnZym-`ymkw

SSA

RMSA

RUSA

1. {]m-Yan-I hn-Zym-`ym-kw FÃm-hÀ¡ p.
2. hn-Zym-`ym-k ku-Icyw sa-¨-s¸-Sp-¯p-I.

1. sk-¡ â-dn hn-Zym-`ym-kw D-d-¸p-h-cp-¯p-I.
2. hn-Zym-`ym-k ku-Icyw sa-¨-s¸-Sp-¯p-I.

1. D-¶-X hn-Zym-`ym-k e`y-X hÀ-²n-¸n-¡ p-I.
2. hn-Zym-`ym-k ku-Icyw sa-¨-s¸-Sp-¯pI. 

`qX-e-hn-i-Ie\w

`q-]-S-§ -fn-eqsS 

bq-Wn-äv (4)
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1. am-\-h hn-`-h-ti-jn hn-Ik-\w F-¶m-se´v?
þ hn-Zym-`ymkw, B-tcmKy ]-cn-]m-e\w, ]-cn-ioe-\w F-¶n-h-
bn-eq-sS a-\p-jy-sâ I-gn-hp-IÄ hn-I-kn-¸n-¡ pI. 

2. am-\-h hn-`-h-¯n-sâ k-hn-ti-j-X-IÄ hy-à-am-¡ pI.
K-W-]-cam-b k-hn-ti-j-X-IÄ
1. P-\-kw-Jym h-ep¸w 2. P-\-kw-Jy h-fÀ-¨
3. hn-Zym-`ym-kw    4. B-tcm-Ky ]-cn-]me-\w

3. P-\-kw-Jy ]T-\-¯n-sâ B-h-iy-I-X hn-i-Ie-\w sN¿pI
1. km-¼¯n-I hn-I-k-\\b-§ Ä cq-]o-I-cn-¡ m³ 
2. km-aqln-I hn-I-k-\\b-§ Ä cq-]o-I-cn-¡ m³
3. P-\-§ Ä-¡ m-h-iyam-b A-SnØm-\ ku-I-cyw H-cp-¡ m-³ 

4. P-\-kwJym h-fÀ-¨ \n-c-¡ n-s\ kzm-[o-\n-¡ p-¶ L-S-I-§ Ä 
G-sXÃmw?

5. P-\-kw-Jy-sb {]m-b-¯n-sâ A-Sn-Øm-\-¯nÂ Xn-cn-¨n-cn-
¡ p¶-Xv F§ -s\
1. sXm-gnÂ ]-¦m-fn-¯ \n-c-¡ v  15þ59 h-b-Ên-\n-S-bnÂ sXm-
gn-epÅ/sXm-gn-e-t\z-j-I-cp-sS F®w.
2. B-{i-b-\n-c¡ v 0þ14, 60 h-b-Ên-\v ap-I-fnÂ {]m-b-ap-Å-h-
cpw A-[zm-\ ti-jn-bp-Å-h-sc-bpw B-{i-bn-¨v I-gn-bp-¶-h-cp-
sS F®w.

6. hn-Zym-`ym-kw F-§ -s\ cm-Py-¯n-sâ hn-I-k\-s¯ k-lm-
bn-¡ p-¶p? 

hn-Z m-`ym-kw am-\-h-hn-`-h-ti-jn-sb k-lm-bn-¡ p-¶-
sX§ s\?
y

am\-h hn-`-h-ti-jn

hn-Ik-\w C-´y-bnÂ 

P\\-\nc¡ v

a-c-W-\nc¡ v

Ip-Sn-tbäw

BsI P-\-kw-Jy-bnÂ 1000 t]À-¡ v F-{X
Ip-ª p-§ Ä Po-h-t\m-sS P-\n-¡ p-¶p. 

1000 t]-cnÂ F-{X a-c-W-§ Ä \-S-¡ p-¶p. 

H-cp {]-tZ-i-¯p-¶n-¶v a-säm-cp {]-tZ-i-t¯-¡ v
Xma-kw am-dp-¶Xv. 

OR

bq-Wn-äv (3)
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Pm-en-I.
10. t\À-Imgv-N F-s´-¶v hy-à-am-¡ pI.
þ c-v Ø-e-§ Ä X-½nÂ ]-c-kv]-cw Zr-iy-am-Ip-¶Xv.
þ ssh-Zyp-X-t]m-kväv, sam-ss_Â S-hÀ Øm-]n-¡ m³ k-lm-

sdbnÂ ]m-X

A-cphn

\Zn

\o-cpd-h

In-WÀ

Ip-gÂ-InWÀ

]mÀ-¸nSw

tIm-«

A¼ew

Ir-kv-Xy³ ]Ån

ap-Énw]-Ån

i-h-Ip-Socw

i-h-¸d-¼v

Nn-Ó-§ Ä `q-k-hn-ti-j-X-IÄ
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e k-hn-ti-j-X-IÄ F-s´Ãmw.
1. \-ZnIÄ 2. h-\§ Ä 3. X-cn-ip-`q-aIÄ 4. {Km-a§ Ä 5. ]-«-
W§ Ä.

3. [-cm-Xeo-b ̀q-]-S-¯nÂ Db-cw Nn-{Xo-I-cn-¡ m³ D-]-tbm-Kn-
¡ p-¶ amÀ-¤§ Ä 
1. tIm-qÀ tcJ  2. t^mw-sse³
3. kv-t]m-«v ssl-äv  4. s_-© v-amÀ-¡ v

4. t\mÀ-¯nw-Kvkv, C-kv-än-Kv-kv F¶n-h F-s´-¶v hy-à-am-
¡ pI.

5. tIm-qÀ tc-J hy-à-am¡ p-I
þ k-ap-{Z-\n-c-¸nÂ \n-¶v H-tc D-b-c-ap-Å Ø-e§ -sf X-½nÂ 
tbm-Pn-¸n-¨v h-c-¡ p-¶ km-¦Â¸n-I tc-J.

6. [m-cm-Xeo-b ̀q-]-S-¯n-se {]m-Yan-I hn-h-c-§ Ä F-s´-¶v 
hn-i-Z-am-¡ pI.

þ [-cm-Zeo-b ̀q-]-S-¯n-se amÀ-Pn-\v ]p-d-¯p-Å hn-h-c-§ -fm-Wv 
{]m-Y-an-I hn-h-c§ Ä 
1. {]-tZ-i-¯n-sâ t]-cv
2. kÀ-tÆ sNbv-X hÀ-jw
3. ̀ q-]-S-¯n-sâ \-¼À

7. [-tcm-Xeo-b ̀q-]-S-§ -fnÂ D-]-tbm-Kn-¡ p-¶ ̀uXn-I k-hn-
ti-j-X-IÄ F-s´Ãmw.
1. P-em-i-b§ Ä (\-ZnIÄ, A-cphn, InWÀ, Ip-gÂ-InWÀ, 
\o-cp-dh) 2. hnhn-[ ̀q-cq-]-§ Ä

8. [-cm-Xeo-b ̀q-]-S-¯n-se kmw-kv-Imcn-I k-hn-ti-j-X-IÄ 
F-s´Ãmw

þ a-\p-jy-\nÀ½n-X k-hn-ti-j-XIÄ 
1) ]mÀ-¸n-S-§ Ä 2) tdm-Up-IÄ 3) B-cm-[-\m-e-b-§ Ä, 4) 
t]m-eo-kv-tä-j³, 5) ]m-ew

9. d-^-d³-kv {Kn-Uv F-¶m-se´v
þ Cu-Ìnw-Kv-kvþt\mÀ-¯nw-Kv-kv tc-J-IÄ tNÀ-¶p-m-Ip-¶ 

Cukv-änw-Kv-kv

1. hS-¡ v sX-¡ v Zn-i-bn-ep-Å
 tcJ
2. C-h-bp-sS aqeyw Ing-¡ v
Zn-i-bn-te-¡ v Iq-Sn-h-cp-¶p. 

3. C-h {Kn-Uv d-^-d³-knÂ
H-¶ma-Xv tc-J-s¸-Sp-¯p¶p. 

t\mÀ-¯nw-Kv-kv

1. Ing-¡ v ]-Sn-ª m-dv Zn-i-bn
-ep-Å tc-J.

2. C-h-bp-sS aqeyw h-S-¡ p-Zn-
i-bn-te-¡ v Iq-Sn-h-cpw. 

3. C-h {Kn-Uv d-^-d³-knÂ
c-ma-Xv tc-J-s¸-Sp-¯p¶p.

15 16 17

15 16 17

78

77
76

78

77
76
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2. s]m-Xp sNe-hv hÀ-²-¡ m-\p-Å Im-c-W-§ Ä Gh?
1. P-\-kw-Jym hÀ-²\-hv
2. {]Xn-tcm-[ Nne-hv
3. \-K-c hÂ-¡ -cWw 
4. t£ -a {]-hÀ¯-\w

3. {]-Xy-£  \n-Ip-Xnbpw ]-tcm-£  \n-Ip-Xnbpw X-½n-ep-Å hy-
Xym-k-sa´v. Xm-sg sIm-Sp-¯n-«p-Åh-sb {]-Xy-£  \n-Ip-Xn 
]-tcm-£  \n-Ip-Xn F-¶n§ -s\ X-cw-Xn-cn-¡ pI.

þ aq-ey-hÀ²n-X \n-IpXn, hy-àn-K-X B-Zm-b-\n-IpXn, tImÀ-¸-
td-äv \n-Ip-Xn, tk-h-\ \n-IpXn. 

4. sk-Êv, kÀ-NmÀ-Pv F-s´-¶v hy-à-am-¡ p-I.

5. s]m-XpI-Sw hm-t§ --Xn-sâ km-l-N-cy-sa´v
 C-´y-bnÂ s]m-XpI-Sw hÀ-²n-¡ p-¶-Xn-sâ Imc-Ww hy-à-
am-¡ pI.

{]Xy-£  \n-Ip-Xn

1. \n-Ip-Xn-`m-cw A-dn-bp¶p.

2. Nne-hv Iq-Sp-X-em-Wv

3. \n-Ip-Xn Np-a-¡ p-¶
BÄ \n-Ip-Xn A-S-¡ p¶p. 

]tcm-£  \n-Ip-Xn

1. \n-Ip-Xn-`m-cw A-dn-bp-¶nÃ

2. Nne-hv Ip-d-hm-Wv
3. a-säm-cmÄ \n-Ip-Xn
A-S-¡ p¶p.

aq-ey-hÀ²n-X \n-IpXn, tk-h-\
\n-IpXn, Nc-¡ p \n-IpXn, I-Ìw
-kv \n-IpXn, F-ssÊ-kv Uyq«n

hyàn-K-X B-Zm-b-\n-IpXn
tImÀ-¸-td-äv \n-IpXn, ̀ q-\n-Ip-Xn

1. \n-Ip-Xn-¡ v taÂ Np-a-¯p-¶
A[n-I \n-Ip-Xn
2. H-cp \nÝn-X Im-e-t¯¡ v

skÊv kÀ-¨mÀ-Pv

1. kÀ-¡ mÀ Nn-e B-h-iy-§
Ä-¡ v Np-a-¯p-¶ \n-Ip-Xn
2. B-h-iy-¯n-\v ]-Ww e`n
¨mÂ sk-Êv \nÀ-¯-em-¡ pw.

1. kÀ-¡ mÀ hm-§ p-¶ hm-bv-¸-IÄ
2. cm-Py-¯n-\-I-¯p-\n¶pw ]pd¯p
\n¶pw hm-bv-]-IÄ hm-§ p-¶p. 

s]m-XpI-Sw

B`y-´-cISw
hn-tZ-iISw

cmPy-¯n-\-I-¯p-Å hy-àn-
I-fnÂ \n-¶pw hm-§ p-¶ hmbv] h-tZ-i kÀ-¡ m-dp-I-fnÂ

\n-¶v hm-§ p-¶ hmbv]
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bq-Wn-äv (5)

s]m-Xp sN-e-hpw 

s]m-Xp h-cp-am-\hpw

s]m-Xp-sN-ehpw s]m-Xp h-cp-am-\hpw F-s´-¶v hy-à-am¡ pI
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2. ¹m-äv-t^mw F-¶m-se´v. ¹mäv-t^m-an-s\ A-Sn-Øm-\-am-¡ n 
hn-Zq-c-kw-th-Z\-s¯ F§ -s\ X-cw Xn-cn-¡ mw.

3. B-Imio-b hn-Zq-c-kw-th-Z-¯n-sâ t]m-cm-bv-a-IÄ F-
s´Ãmw?
B-Imio-b Nn-{X-§ -fp-sS tZm-j-§ Ä F-s´Ãmw?
1. hn-am-\-¯n-se Ip-ep-¡ w Nn-{X-§ -fp-sS Kp-W-s¯ _m-[n-
¡ p-¶p. 
2. hn-am-\w CÔ-\w \n-c-¡ m³ \n-e-¯n-d-¡ p¶-Xv Nne-hv Iq-«pw.
3. hn-am-\w ]d-¶v D-b-cm\pw C-d-§ m\pw Xp-dkm-b Ø-ew 
th-Ww. 

4. IrXn-a D-]-{K-l§ -sf F-{Xn-bm-bn X-cw-Xn-cn-¡ mw, hn-i-Z-
am¡ pI

5. F-´m-Wv kv-s]-{ÎÂ kn-tá¨À
þ Hmtcm kvXphpw {]-Xn-^-en-¸n-¡ p-¶ DuÀ-Ö-¯n-sâ A-f-
hm-Wv B h-kvXphn-sâ kv-s]-{ÎÂ kn-tá¨À.

6. kv- ]-jyÂ sd-k-e q-j³ F-s´-¶v hy-à-am-¡ pI.
þ H-cp sk³-k-dn-\v Xn-cn-¨-dn-bÂ I-gn-bp-¶ ̀q-X-e-¯n-se G-
ähpw sNdn-b kvXp-hn-sâ h-en-¸w B-Wv B sk³-k-dn-sâ 

t y

`qX-e Ombm
{Kl-Ww

B-Imio-b
hnZq-c
kw-thZ-\w

D-]-{Kl 
hnZq-c
kw-thZ\w

¹mäv-t^mw hnh-c-§ Ä ti-J-cn-¡ p-¶-Xn-\v Iyma-dtbm
kv-Im-\-tdm Øm-]n-¨n-cn-¡ p-¶ Øew

`qX-e-¯nÂ \n¶p-sIm-v Nn-{X§ Ä
F-Sp-¡ p-¶Xv. D-Zm Iym-a-d Nn{Xw

_-eq¬, hn-am-\w F-¶n-h-bnÂ D-d-¸n
-¨n-«p-Å Iym-a-d-bp-sS k-lm-b-¯mÂ
Nn{Xw F-Sp-¡ p¶ {]-{Inb

D-]-{K-l-¯n-se sk³-kÀhgn
hn-h-c-§ Ä ti-J-cn-¡ p-¶ {]-{Inb

1. ̀ q-an-bp-sS {`-a-W-t¯m-sSm-¸w
   k-© -cn-¡ p-¶ D-]-{K-lw
2. k-© m-c-]-Zw 36000 sI-an. D-b-c-¯nÂ 
3. hmÀ-¯m-hn-\n-a-b-¯n\v D-]-tbm-Kn-¡ p¶p.
4. Im-emh-Ø, a-\-Ên-em-¡ m³ 
   D-]-tbm-Kn-¡ p-¶p. D-Zm C³-kmäv

`qØn-c D-]-{K-l-§ Ä

1. {[p-h-§ Ä-¡ v ap-I-fn-eq-sS ̀ q-an-sb
   h-ew sh-¡ p-¶p. 
2. ̀u-tam-]-cn-X-e-¯nÂ \n-¶v 1000
   I .an Xm-sg
3. {]-Ir-Xn hn`-hw I-s-¯m³
4. ̀ q-an-¡ -Sn-bn-se P-ew I-s-¯m³
   D-Zm : IRS

n

kucØn-c D-]-{K-l-§ Ä
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s]m-Xp I-Sw hÀ-²n-¡ m-\p-Å Im-c-W-§ Ä
1. hnI-k-\ {]-hÀ-¯-\-§ Ä
2. P-\-kw-Jym-hÀ-²-\-hv
3. {]Xn-tcm-[ Nne-hv
4. km-aq-lyt£ -a {]-hÀ¯-\w

6. s]m-Xp [-\-Imcyw F-s´-¶v hy-à-am-¡ pI.
þ s]m-Xp-h-cp-am\w, s]m-Xp-Nne-hv s]m-XpI-Sw F¶n-h DÄ-
s¡ m-Åp-¶ km-¼¯n-I imJ

7. _P-äv F-s´-¶v hn-i-Z-am-¡ pI.

8. [-\\-bw F-s´-¶v hy-à-am¡ p-I

? [-\-\b¯n-sâ e-£ y-§ Ä F-s´Ãmw.
þ s]m-Xp-h-cp-am\w, s]m-Xp-sN-ehv, s]m-XpI-Sw F-¶n-h-sb-
¡ p-dn-¨p-Å kÀ-¡ mÀ \-bw
e-£ y-§ Ä: 1. hn-e-¡ b-äw X-S-bp-I 2. A-\mh-iy Nne-hv \n-
b-{´n-¡ p-I 3. sXm-gn-e-hk-cw kr-ãn¡ pI

1. hn-Zq-c-kw-thZ-\w F-¶mÂ F´v? DuÀÖ-s¯ A-Sn-Øm-\-
am-¡ n F-{X-bm-bn X-cw-Xn-c-¡ mw?

þ H-cp h-kv-Xp-hns\-tbm, {]-tZ-is¯-tbm, {]-Xn-`m-ks¯tbm 
kw-_-Ôn-¡ p-¶ hn-h-c-§ Ä D-]-I-c-W-¯n-sâ k-lm-b-
t¯m-sS ti-J-cn-¡ p-¶ co-Xn. 

1. Hm-cp km¼-¯-I hÀj-s¯
h-c-hp-Ne-hv hn-i-Z-am-¡ p-¶ [-\-Im-cy tcJ
2. G-{]nÂ 1 ap-XÂ amÀ-¨v 31 h-sc
km-¼¯n-I hÀjw

n-_Päv

k´p-en-X-_Päv an-¨-_P-äv I-½n-_-Päv

hcp-am-\w = Nnehv h-cp-am\w > Nnehv h-cp-am\w < Nnehv

OR

BIm-i-¡ -®p-I-fpw 

A-dn-hn-sâ hn-i-I-e-\hpw

bq-Wn-äv (6)

{]Xy-£  hnZq-c kw-thZ-\w ]-tcm-£  hn-Zq-c-kw-thZ\w

ku-tcmÀ-Ö-¯n-sâ klm
b-t¯-sS \-S-¯p-¶ hnZq-c
kw-thZ\w

{In-{Xn-aam-b {]-Im-i-¯nsâ 
k-lm-b-t¯m-sS-bp-Å hnZq-c
kw-thZ-\w
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1. D¯c ]À-Æ-X ta-Je-sb F-{X-bm-bn X-cw Xn-cn-¡ mw.  A-h 
G-h hn-i-Zo-I-cn-¡ pI. 

a) {Sm³-kv ln-ame-bw þ Im- -tIm-dw, e-Um¡ v, k-kv-¡ À F-
¶o a-e-\n-c-IÄ

b) ln-ame-bw þ ln-am-NÂ, ln-am-{Zn, kn-hm-en-¡ v F-¶o a-e-\n-
cIÄ

c) In-g-¡ ³ a-e-\n-c-IÄ þ \m-Km-Ip¶v, an-tkm-Ip-¶v,P-b-´n-¡ p-
¶p-IÄ

2. D-¯-c ]À-Æ-X ta-J-e-bp-sS {]m-[m\yw F-´v
1) ssh-tZin-I B-{Ia-Ww X-SbpI
2) \-Zn-I-fp-sS D-Û-h Øm-\w
3) hn-t\m-Z k-© m-c-tI-{µw 
4) a-g s]-¿n-¸n-¡ p-¶p. 

3. ln-am-e-b³ a-e-\n-c-I-fp-sS k-hn-ti-j-X-IÄ hy-à-am-¡ pI.

4. D-¯-c-a-lm-k-a-Xe-s¯ C-´y-bp-sS [m-\y¸p-c F-¶v hn-ti-
jn-¸n-¡ m³ Imc-Ww
1. tKm-X¼v, tNmfw, s\Ãv, I-cn-¼, ]-cp-¯n F¶n-h h³-
tXm-XnÂ Ir-jn sN-¿p-¶ Ø-ew
2. tem-I¯-se G-ähpw Iq-Sp-XÂ P-\-§ Ä D-Å {]-tZ-iw

5. D-]-Zzo-]n-b³ ]oT-`q-an-bp-sS k-hn-ti-j-X-IÄ F-s´Ãmw
1) D-d-t¸dn-b in-e-I-fmÂ \nÀ-½n-Xw
2) [m-Xp-¡ -fp-sS Ie-h-d
3) ]g-¡ w sN-¶-`q-hn-`m-Kw
4) I-dp-¯ ]-cp-¯na-®v [m-cm-fw

6. ln-am-e-b³ \-Zn-I-fpw, D-]-Zzo-]n-b³ \-Zn-Ifpw X-½n-ep-Å 

c

v

ssh-hn-[y-§ -fp-sS C´y
bq-Wn-äv (7)

lnam{Zn ln-amNÂ kn-hm-enIv

1. G-ähpw Db-cw
   IqSn-b \nc

2. i-cmi-cn D-b-cw
   6000 ao

3. Kw-K, b-ap-\þ
   D-Û-hØew

1. ln-am-{Zn-bp-sS
   sX-¡ v ̀m-Kw

2. i-cmi-cn D-b-cw
   3000 ao

3. kp-Jhm-k tI{µw

1. ln-am-N-en-\v sX-¡ m-bn
   Øn-Xn sN-¿p¶p.

2. i-cmi-cn D-bcw 1220 ao

3. Uq-Wp-IÄ DÄ-s¸-Sp¶p.
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kv ]-jyÂ d-k-e q-j³. 
7. hnZq-c kw-th-Z-\ km-t¦Xn-I hnZy-sIm-p-Å D-]-tbm-K-
§ Ä F-s´Ãmw.
1) Im-em-h-Ø \nÀ-®-b-¯n\v 
2) P-e-e`y-X I-s-¯m³ 
3) sh-Å-s¸m-¡  {]-tZ-iw I-s-¯m³
4) F-® I-s-¯m³.

8. `q-hn-h-c hy-h-Ø-bp-sS hn-iI-e-\ km-[y-X-IÄ hy-à-am-
¡ pI.

9. `q-hn-h-c hy-h-Ø-bp-sS {]-tbm-P-\-§ Ä hy-à-am¡ pI
1. ̀ q-]-S-§ Ä \nÀ-½n-¡ m-³
2. {Km-^p-IÄ \nÀ-½n-¡ m-³
3. ]-«n-I-IÄ \nÀ-½n-¡ m³ 
4. hn-j-bm-[n-jvTn-X ]T-\w \-S-¯m³ 

10. F-´m-Wv t¥m-_Â s]m-kn-j-\nw-Kv kn-Ìw (GPS)

1. h-kv-Xp-¡ -fp-sS tc-Jmw-i-Øm-\w I-s¯Â 
2. ssk-\n-I B-h-iy-¯n\v 
3. ka-bw I-p-]n-Sn-¡ m³
4. ̀ q-an-bn-se h-kv-Xp-¡ -fp-sS Db-cw I-s-¯m³ 

11. B-Imio-b Nn-{X-¯nse Hm-hÀ-em-¸v sIm-p-Å {]-tbmP-
\w F-´v
1. {Xn-am-\-Zr-iyw e-`n-¡ m³
2. ̀u-tam-]-cn-X-e-¯n-sâ D-bÀ-¨, Xm-gv-¨ A-dn-bm³
3. Nn-{X-§ -fp-sS Xp-SÀ-¨ \n-e-\nÀ-¯p¶p. 

t y

irwJ-em hn-i-Ie\w B-hr-¯n hn-i-Ie\w Hm-hÀ-te hn-i-Ie\w

A B C

  tdmUv, sd-
bnÂsh, \-Zn-IÄ 
XpS-§ n `q-]-S-
¯n-se tcJob 
k-hn -ti-j-X-I-
fm-Wv, irwJ-em 
hn-i-Ie-\w

1) G-ähpw Zq-cw Ip-
d-ª  bm-{Xm-amÀ-
¤w

2) tSmÄ CÃm-¯ 
]m-X

3) Xnc-¡ v Ip-d-ª  
]mX

Hcp _n-µp-hn-\v Np-
äpw D-Å tcJo-b 
k-hn-ti-j-IÄ hn-
i-Ie-\w sN-¿m³ 
D-] -tbm -Kn -¡ p -¶ 
k-t¦Xw.
1) tdm-Uv ho-Xn Ip-
«p-t¼mÄ G-sä-Sp-
t¡ - ho-Sp-IÄ I-
s-¯m³ 

Hcp {]-tZ-i-¯n-sâ 
hnhn-[ k-hn-ti-j-
X-I-fp-sS ]-c-kv-]-c-
_ -Ô - s¯ - ¡ p -
dn¨pw Im-em-\p-kr-
X-am-bn D-m-Ip-¶ 
am-ä-s¯-¡ p-dn-¨pw 
a-\-Ên-em¡ m³ 
D-Zm 2005 se s\Â 
Ir-jn ]m-S-¯n-sâ 
hym-]v-Xn-bpw 2015 
se s\Â-Ir-jn ]m-
S -¯n-sâ hym-]v -
Xnbpw a-\-Ên-em-
¡ m³
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10. C-´y-bn-se Im-em-hØ-sb kzm-[o-\n-¡ p-¶ L-S-I-§ Ä G-
sXÃmw.

þ `q-{]-IrXn, k-ap-{Z-km-aq-]yw, k-ap-{Z-\n-c-¸nÂ \n-¶p-Å D-b-cw.

11. F-´m-Wv ]-Ýn-a A-kzØ-X
þ ssi-Xy-Ime-¯v sa-Un-ä-td-\n-b³ I-S-enÂ cq-]w sIm-Åp-¶ 
i-àam-b \yq-\-aÀ-±w In-g-t¡ m-«v \o-§ n C-´y-bnÂ F-¯p-
¶p. C-Xv ka-X-e {]-tZ-i-§ -fnÂ ssi-Xy-Im-e a-g e-`n-¡ p-
¶-Xn-\v Im-c-W-am-Ip¶p.

12. sX-¡ v ]-Sn-ª m-d³ a¬-kq-Wn-s\-¡ p-dn-¨v hy-à-am-¡ p-I.
1) C-´y-bn-se G-ähpw hen-b a-g-¡ m-ew
2) A-d-_n-¡ -SÂ im-J, _w-KmÄ DÄ-¡ -SÂ im-J F-¶n§ -
s\ c-m-bn Xn-cn-¡ p-¶p. 
3) A-d-_n-¡ -SÂ imJ þ tIc-fw
4) _w-KmÄ DÄ-¡ -SÂ imJ þ ]-Ýn-a-_w-KmÄ, _o-lmÀ,D-
¯À-{]-tZiv,
5) Pq¬ ap-XÂ sk-]v-äw-_À h-sc. 

13. sX-¡ v ]-Sn-ª m-d³ a¬-kq¬ Ime-¯v ]Ýn-a L-«-¯n-
sâ Ing-t¡  N-cn-hnÂ a-g hf-sc Ip-d-hmWv. Imc-Ww F´v.

þ ]Ýn-aL-«w a¬-kq¬ Im-än-s\ XS-ª v \nÀ-¯p¶p. C-Xn-
sâ Ing-s¡  A-äw a-g \n-gÂ {]-tZiwa¬-kq¬ Im-änÂ 
CuÀ-¸-¯n-sâ Aw-iw Ip-d-hm-b-Xn-\mÂ 

14. h-S-¡  Ing-¡ v a¬-kq-Wn-sâ k-hn-ti-j-X-IÄ hy-à-am-
¡ pI. 
1) a¬-kq-Wn-sâ ]n³-hm-§ Â Im-ew
2) H-tÎm-_À ap-XÂ \-hw-_À hsc 
3) X-an-gv-\m-«nÂ Iq-Sp-XÂ a-g e-`n-¡ p-¶p. 
4) tI-c-f-¯nÂ sNdnb tXm-XnÂ a-g e-`n-¡ p-¶p. 

15. H-tÎm-_À Nq-Sv F-¶mÂ F´v.
þ H-tÎm-_À am-k-¯nÂ C´y-sbm-«m-sI A-\p-`-h-s¸-Sp-¶ D-
bÀ-¶ Du-jv-amhpw BÀ-{Z-Xbpw ]-IÂ k-a-b§ -sf Zp-Ê-l-
am-¡ p¶p. 

1. C-´y-bnÂ A-\p-`-h-s¸p-Sp-¶ aq-¶v ImÀjn-I Im-e-§ Ä G-
sXÃmw. A-h ]-«n-I-s¸-Sp-¯pI. 

km¼¯n-I ̀ q-an-im-kv{Xw
bq-Wn-äv (8)

ImÀjn-I
Im-e-§ Ä

hn-f-bn-d-¡ Â
Imew 

hn-f-sh-Sp-¸v
Imew 

{][m-\ hn-fIÄ 

Jmcn^v 

dm_n

sskZv

Pq¬ 

\-hw_À

amÀ-¨v ap-XÂ Pq¬hsc

\-hw_À

amÀ-¨v

s\Ãv, tNmfw, ]-cp¯n, NWw

tKm-X¼v, ]p-I-bn-e, I-SpIv,
]-bÀ-hÀ-¤-§ -Ä

]-¨-¡ -dn-IÄ, ]-g-hÀ-¤§ Ä 
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lnam-e-b³ \-Zn-IÄ

1) ln-am-e-b ]À-Æ-X-\n-c-I-fnÂ \n-¶v
2) \Ã a-g e-`n-¡ p-¶ {]-tZ-iw
3) D-b-À-¶ P-h-tk-N-\-ti-jn
4) P-e K-Xm-K-X-¯n-\v k-lm-bn-¡ p-¶p. 

D-]-Zzo-]n-b³ \-Zn-IÄ

1) D-]-Zzo-]n-b³ ]oT-`q-an-bn-se
   a-e-\n-c-I-fnÂ \n-¶v
2) Ip-d-ª  a-g e-`n-¡ p-¶p. 
3) Ip-d-ª  P-e-tk-N-\-ti-jn
4) P-e-K-Xm-K-X-¯n-\v k-lm-bw Ipdhv

hy-Xym-k-§ Ä G-h?

8. ]-Sn-ª m-d³ Xo-c-k-a-X-e-hpw, In-g-¡ ³ Xo-c-k-a-X-ehpw X-
½n-ep-Å hy-Xymkw

9. C-´y-bn-se {][m-\ Zzo-]-k-aq-l-§ Ä G-h A-h-bp-sS k-hn-
ti-j-X-IÄ Gh

t]cv D-Û-h-Øm\w \ofw
F-¯n-t¨-cp-¶
k-ap{Zw

knÔp 

Kw-K

{_-Ò-]p{X

Sn_-än-se am-\k-k-tcm-hÀ

Kw-tKm{Xn

Xn-_-än-se sN-aþbp-Mvþ
Xp-§ v ln-am\n

2280 km

2500 km

2900 km

Ad_n-¡ SÂ 

_w-KmÄ DÄ-¡ -SÂ

_w-KmÄ DÄ-¡ -SÂ

]Sn-ª m-d³ Xo-c-k-aXew In-g-¡ ³ Xo-c k-aXew

1) A-d-_n-¡ -S-en\pw ]-Ýn-a-
L-«-¯n\pw C-S-bnÂ 
2) ho-Xn-Ipd-hv
3) dm³ Hm-^v I-¨v ap-XÂ I-
\ym-Ip-am-cnh-sc
4) sIm¦¬, a-e-_mÀ, Kp-P-
dm-¯v Xo-c-k-aX-ew F-
¶n§ -s\ Xn-cn-¡ p¶p.

1) _w-KmÄ DÄ-¡ -S-enepw 
]qÀ-Æ-L-«-¯n\pw C-S-bnÂ 
2) kp-µ-ch-\w ap-XÂ I-\ym-
Ip-am-cnh-sc
3) ho-Xn Iq-Sp-XÂ
4) tIm-d-aÞ-Â,h-S-¡ ³ 
knÀ-¡ m-kv-F-¶n§ -s\ Xn-
cn-¡ p¶p. 

e£ Zzo]v
B³-U-am³ \n-t¡ m-_mÀ

Zzo-]-k-aqlw

1) 36 Zzo-]p-IÄ A-S-§ nb-Xv
2) X-e-Øm-\w I-hc-¯n
3) A-d-_n-¡ -S-enÂ Øn-Xn       
sN-¿p-¶p. 

4) e-Kq¬, ]-hn-g-¸p-äp-IÄ 
F-¶n-h Im-W-s¸-Sp-¶p. 

5) hn-t\m-Z-k-© m-c-tI{µw

1. 219 Zzo-]p-IÄ A-S-§ nb-Xv
2. X-e-Øm-\w t]mÀ-«v-s»-bÀ
3. _w-KmÄ DÄ-¡ -S-enÂ Øn-
Xn sN-¿p-¶p. 

4. A-án-]ÀÆ-Xw Øn-Xn sN-
¿p¶p.

5. h-\-§ Ä \n-dª -{]-tZiw
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þ
n

þ UÂln, apw-ss_, sN-ss¶, sImÂ-¡ -¯ F-¶n-hn-S§ -sf 
_-Ôn-¸n-¡ p-¶ B-dp-h-cn-¸mX

I-cn-¼v hn-f-sh-Sp-¯p I-gn-ª mÂ D-S³ X-s¶ ̂ m-Î-dn-bnÂ 
F-¯n-¨v A-Xn-sâ \o-cv F-Sp-¡ Ww, A-sÃ-¦nÂ I-c- ¼n-se 
kq-t{Im-kn-sâ Af-hv Ip-d-bpw 

7. C-´y-bn-se {][m-\ C-cp-¼p-cp-¡ v \nÀ-½m-W-im-e-IÄ G-
sXÃmw?

8. C-´y-bn-se {][m-\ B-W-thmÀ-P \n-e-b-§ Ä G-sXÃmw
þ IÂ-¸m-¡ w(X-an-gv-\mSv) ssI-K (IÀ-WmS-I) Xm-cm-¸qÀ(a-lm-
cm{ã) dm-h-Xv-`-« (cm-P-Øm³)

9. ]m-c¼cy DuÀ-Ö t{km-X-Êp-I-fpw, ]-c-¼-tcy-X-c DÀÖ-
t{km-X-Êp-I-fpw X-½n-ep-Å hy-Xymkw

10. C-´y-bnÂ tdm-Uv irw-J-e Iq-Sp-X-epÅ-Xv G-Xv ̀ q-{]-Ir-Xn 
hn-`m-K-¯n-em-Wv F´p-sImv

þ D-¯-c-a-lm-k-aX-ew þ \n-c¸m-b ̀q-{]-Ir-Xn-bm-bXp-sImv.
11. C-´y-bp-sS hS-¡ v In-g-¡ ³ kw-Øm-\-§ -fnepw ln-am-e-
b³ {]-tZ-i-¯pw tdm-Uv ir-J-e Ip-d-hmWv. F´p-sImv.

þ ZpÀ-L-S-am-b {]-Ir-Xn-bmb-Xp sImv.
12. C-´y³ P-e-K-Xm-K-X-¯n-sâ ta³-a-IÄ F-s´Ãmw

13. C-´y-bn-se DÄ-\m-S³ P-e-K-Xm-KX-s¯ h³-tXm-XnÂ B-
{i-bn-¡ p-¶ ta-J-e-IÄ G-sXÃmw
1) tI-c-f-¯n-se Im-b-ep-IÄ
2) tKm-Zm-hcn, Ir-jv-W, \-Zn-I-fpw, t]m-j-I-\-Zn-Ifpw
3) Kw-K, {_-Ò-]p-{X-\-Zn-I-fpw, t]m-j-I-\-Zn-Ifpw

14. kphÀ-W N-Xpjv-tIm-Ww F-s´-¶v hy-à-am¡ p-I

`nem-bv d-jy-bp-sS k-lmbw N-¯o-kvKUv

s_m¡ mtdm

dqÀt¡ -e

ZpÀ-Km-]qÀ

d-jy-bp-sS k-lm-bw

PÀ-½-\n-bp-sS k-lmbw

bp.sI bp-sS k-lm-bw

QmÀ-J-Þv

HUo-j

]-Ýn-a-_w-KmÄ

]mc¼cy DuÀ-Ö t{kmXÊv ]m-c-¼-tcyX-c DuÀ-Ö t{kmXÊv

1) {]-Ir-Xn-bnÂ \n-¶v
   e-`n-¡ p¶-Xv

2) D-]-tbm-Kn-¨v I-gn-ª mÂ
   XoÀ-¶v t]m-Ip¶Xv

D-Zm: IÂ¡ -cn s]-t{Sm-fn-bw

1) D-]-tbm-Kn-¨v I-gn-ª mÂ
   hopw e-`n¡ pw

2) sNe-hv Ip-dª -Xv

3) ]-cn-Øn-Xn {]-iv-\-§ Ä
   D-m-Im-¯Xv

D-Zm: Im-änse DuÀÖw,
Xo-c-am-e-I-fnse DuÀÖw

1) G-ähpw Nne-hv Ipd-hv 2) ]-cn-Øn-Xn-a-en-\o-Ic-Ww CÃ
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2. C´y³ ImÀjn-I hn-fI-sf F-{X-bm-bn X-cw X-cn-¡ mw A-
h G-h

þ `-£ y hn-fIÄ, \m-Wy-hn-fIÄ

3. ]-cp-¯n bq-Wn-th-gv-kÂ ss^-_À F-¶v hn-fn-¡ m³ Im-c-
W-sa´v?
h-kv-{X-\nÀ-½m-W-¯n-\v tem-I-hym-]-I-am-bn D-]-tbm-Kn-¡ p-
¶-Xn-\mÂ 

4. apwss_ {][m-\ ]-cp-¯n Xp-Wn hy-hkm-b tI-{µ-am-bn am-
dm³ Imc-Ww F-´v?
1) ip-² P-ew e-`n-¡ p-¶p. 
2) sXm-gn-em-fnI-sf e-`n-¡ p-¶p. 
3) apwss_ Xp-d-ap-Jw D-Å-Xv sIm-v
4) Ip-d-ª  \n-c-¡ nÂ ssh-Zyp-Xn e-`n-¡ p-¶p. 

5. apwss_ \-Kc-s¯ tIm-«-tWm-t]m-fn-kv F-¶v hn-ti-jn-¸n-
¡ m³ Im-c-W-sa-´v? 

þ C-´y-bn-se G-ähpw henb ]-cp-¯n-¯p-Wn DÂ-]m-Z-\-
tI{µw B-b-Xn-\mÂ 

6. ]-© -km-c-anÃp-IÄ I-cn-¼v DÂ-]m-Zn-¸n-¡ p-¶ ta-J-e-bn-em-
hm³ Imc-Ww F-´v?

þ

`£ y hn-f-IÄ

hnf ImÀjn-I
Im-e§ Ä

Du-jv-amhv ag a®v

s\Ãv

tKmX¼v

tNmfw

Jmcn^v 

dm_n

F-¡ Â a-®v

\oÀ-hmÀ-¨-bp-Å F-¡ Âa®v

\oÀ-hmÀ-¨-bp-Å ̂ -e-`q-bn-ã
a®v

sskZv

o24 C

o26 C

o
20 C-

o
25 C

150cm

75cm

75cm

\mWy-hn-fIÄ

\mcp-hn-fIÄ ]m-\o-b-hn-fIÄ a-äp-hn-fIÄ

hnf Du-jv-am-hv/
a-g

a®v hnf Du-jv-am-hv/
a-g

a®v hnf Du-jv-am-hv/
a-g

a®v

N
W
w 

]
-c
p¯

n

NqSv

ag

o o20 C-30 C

150cm

I
-c
n¼
v

d
º
À

I
d
p-¯

 a
®
v

F
-¡
Â
 a
-®
v

\
oÀ
-h
mÀ
-¨
-b
p-Å

F
-¡
Â
 a
-®
v

I
m¸
n

t
X
b
n-e

\
oÀ
-h
mÀ
-¨
-b
p

Å
 h
-\
a
-®
v
s
s
P
-h
mw
-i
-a
p-

Å
 a
-®
v

ag

NqSv

200 to 250cm

o o20 C-30 C

150cm ag

NqSv

o o15 C-25 C

NqSpw a-gbpw
D-Å Im-em-h-Ø

e
m-ä
-ss
d-ä
v a
®
v
I
d
p-¯

 a
®
v

F
-¡
Â
 a
-®
v

o25 C NqSv

150cm ag
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þ _ ¦v A-¡ u-n-ep-Å Xp-I-tb-¡ mÄ ]-Ww ]n³-h-en-¡ p-
¶ kw-hn-[m-\w

7. _m-¦nw-Kv cwK-s¯ \q-X-\ {]-h-W-X-IÄ F-s´Ãmw

8. klI-c-W _m-¦p-I-fp-sS e£ yw F-´v?
1) {Km-ao-WÀ-¡ v km-¼¯n-I k-lm-bw
2) hmbv-] \ÂIp-I
3) kzImcy ]-W-an-S-]m-Sp-Im-cnÂ \n¶pw {Km-aoW-sc c-
£ n¡ p-I
4) k-¼m-Zy-io-ew h-fÀ¯pI

9. NABARD (\-_mUv) s\-¡ p-dn-¨v hn-i-Z-am¡ p-I
1) {Km-ao-W/ImÀjn-I hn-I-k-\-¯n-\p-Å ]-c-tam-¶-X _m-¦v
2) Ir-jn-¡ v km-¼¯n-I k-lm-bw \Â-Ip-I.
3) ssI-sXm-gn-en-\v km-¼¯n-I k-lm-bw \ÂIp-I
4) {Kmao-W hn-I-k-\-¯n-\p-Å _m-¦pI-sf H-cp-an-¸n-¡ p-¶p. 

10. km-[m-c-W-¡ mÀ-¡ v ]-e-t¸mgpw Hm-l-cn-I-t¼m-f-¯n-\Â t\-
cn-«v {]-hÀ-¯n-¡ m³ I-gn-bm-dnÃ. C-¡ m-cy-¯nÂ Ah-sc k-
lm-bn-¡ p¶ s]m-Xp-taJ-em Øm-]-\-§ Ä-¡ v D-Zm-l-c-W-
§ Ä F-gp-Xp-I. C¯-cw Øm-]-\-§ Ä \n-t£ -]I-sc k-
lm-bn-¡ p-¶-sX§ s\?

11. ssa-t{Im-^n-\mÂ-kn³-sc {][m-\ e-£ y-§ Ä F-s´Ãmw?
1) Xm-gv-¶ h-cp-am-\-¡ m-cnÂ  k-¼m-Zy-io-ew h-fÀ¯p-I
2) Aw-K-§ Ä-¡ v hmbv-] \ÂIp-I
3) ]m-h-s¸-«-h-cp-sS Pohn-X \n-e-hm-cw D-bÀ-¯m³ k-lm-bn-
¡ p-I.

12. C-´y-bn-se _m-¦p-I-fp-sS h-fÀ-¨ hn-i-Z-am¡ pI?

m

Cþ_m-¦n-§ v tImÀþ_m-¦n§ v(E-Banking) (Cor-Bankign)

s\äv _m-¦n-eq-sSbpw sS-en-_m-¦n-
eq-sSbpw FÃmhn-[ _m-¦v C-S-]m-
Sp-Ifpw \-S-¯p-¶ kw-hn-[m-\w
1 ) Ip - d -ª  ka -bw a -X n
2) ho-«n-en-cp-¶v ]-Ww A-b¡ mw
3) kÀ-Æo-kv NmÀ-Öv Ipd-hv

FÃm _m-¦p-I-fp-sSbpw im-J-IÄ 
H-cp sk³-{SÂ skÀ-h-dn-sâ Io-
gnÂ sIm-p-h-¶ kw-hn-[m-\w
1) _m-¦nwKv C-S-]m-Sp-IÄ e-fn-X-am-
¡ n. 

UTI, LIC, SBI, ayq-¨Â ̂ v

1. \n-t£ -]-I-cnÂ \n-¶v ]-Ww kzo-I-cn¨v Hm-l-cn-bnepw 
I-S-¸-{X-¯nepw \n-t£ -]n-¡ p-¶p. 

BZy-_m¦v

H-¶mwL«w

c-mwL«w

aq-¶mwL«w

_m¦v Hm-^v ln-µp-Øm-³ 

_w-KmÄ , t_mws_, a-{Zm-kv F-¶n-hn-S-§ -fnÂ
{_n-«o-jp-ImÀ _m-¦p-IÄ Øm-]n¨p.

20 _m-¦p-IÄ tZ-i-kmÂ-¡ -cn-¨p. 

_m-¦n-§ v, taJ-e-bnÂ \q-X-\ kw-hn-[m-\-§ Ä h-¶p. 
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1. `mcXo-b dn-kÀ-Æv _m-¦n-sâ (RBI) {][m-\ [À-½-§ Ä 
Gh?

2. sb _m-¦p-I-fp-sS _m-¦v F-¶v ]-d-bmÂ Im-c-W-sa-´v?
1) FÃm _m-¦p-I-sfbpw \n-b-{´n-¡ p-¶p.
2) FÃm _m-¦p-I-sf-bpw D-]-tZ-in-¡ p-¶p. 

3. hm-Wn-Py _m-¦p-I-fp-sS [À-½-§ Ä F-s´Ãmw?

4. hm-Wn-Py _m-¦p-IÄ G-sXÃmw co-Xn-bnÂ \n-t£ -]w kzo-I-
cn-¡ p¶p. 

5. F-´m-Wv ]-W-hm-bv]h(Cash Credit)? 
þ i-¼-f-]{Xw kzo-I-cn-¨v hy-àn-IÄ¡ pw Øm-]-\-§ Ä ¡ pw 
\Â-Ip-¶ hmbv]

6. Over Draft (Hm-hÀ {Um-^v-äv ) hy-à-am¡ p-I

RBI

[\Im-cy Øm-]-\-§ -fpw 
tk-h-\-§ fpw

bq-Wn-äv (9)

t\m-«v A-¨Sn¡ Â hmbv-] \n-b-{´n¡ Â 

kÀ-¡ m-dn-sâ _m-¦v _m-¦p-I-fp-sS _m¦v

a)

c)

b)

d)

1) \n-t£ -]w kzo-I-cn¡ p-I 2) hmbv-] \ÂIp-I 3) ATM

4) DD 5) tem-¡ À ku-Icyw 6) sa-bn³ {Sm³^À

1) km-¼¯n-I \n-t£ -]w 2) {]-Nen-X \n-t£ -]w

3) Øn-c \n-t£ -]w 4) B-hÀ-¯-\ \n-t£ ]w

Saving Deposit Current Deposit

RD
Fixed Deposit

a) \nt£ -]-¯n-\v Ip-d-ª
    ]-eni 

b) \n-b-{´-W-t¯m-sS ]-Ww 
    ]n³-h-en¡ mw

1. \n-t£ -]-¯n-\v ]en-i CÃ

2. H-cp Znh-kw ]-e {]m-hiyw
   ]-Ww ]n³-h-en¡ mw

1. \n-t£ -]-¯n-\v D-bÀ-¶
   ]eni

2. \nÝn-X Im-e-t¯-¡ v ]-Ww
   \n-t£ -]n-¡ p¶p 

1. \n-t£ -]-¯n-\v ]en-i D-v

2. H-cp {]-tXy-I Im-e-t¯-¡ v
   FÃm am-khpw \n-t£ -]n
   -¡ p¶p. 
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1. D]t`m-àmhv, D-]-t`m-Kw F¶n-h F-s´-¶v hy-à-am-¡ pI?

2. D-]-t`m-àm-hv G-sX-Ãmw k-µÀ-`-§ -fnÂ I-_-fn-¸n-¡ -s¸-Smw?
1) A-an-X-hn-e 
2) am-bw tNÀ-¡ p-¶-XnÂ 
3) A-f-hv, Xq-¡ -¯nÂ Ir-¯n-aw Im-Wn-¡ p-¶-XnÂ 
4) Kp-W-ta-·-bnÃm-¯ kw-hn-[m-\§ Ä 

3. 1986 se D-]-àr kwc-£ -W \n-b-a-¯n-se hy-h-Ø-IÄ F-
s´Ãmw?
1) Kp-W-ta-· 2) \ym-b-hn-e  3) XÀ-¡ -]-cn-lmcw 

4. D-]-t`m-àr tIm-S-Xn-I-fp-sS {][m-\ k-hn-ti-j-X-IÄ F-
s´Ãmw?
1) A-an-X-th-Kw \o-Xn e-`y-am-¡ p-¶p. 
2) \-S-]-Sn-{I-a-§ Ä F-fp-¸w
3) hym-h-lm-c-Nne-hv Ip-dhv.

5. D-]-t`m-Ir XÀ-¡ -¯nÂ \Â- m-hp-¶ G-sX-¦nepw aq-¶v k-
µÀ-`-§ Ä hn-h-cn-¡ pI. 
1) hne-¡ v hm§ n-b km-[-\-¯-n-\v tI-S]m-Sv kw-`-hn-¡ pI. 
2) sX-än-²-cn-¸n-¡ p-¶ ]-c-ky-§ Ä \Â-Ip-I.
3) Poh-\v lm-\n-I-cam-b km-[-\-§ Ä hnÂ¡ pI

6. D-]-t`m-àm-¡ fp-S A-hIm-i kw-c-£ -W-¯n-sâ Im-hÂ Im-
cm-Wv D-]-t`m-àr tIm-S-Xn-IÄ. {]Ø-h-\ k-aÀ-°n-¡ pI. 

þ D-]-t`m-àm-¡ Ä h-© n-¡ -s¸-«mÂ D-]-t`m-àr tIm-S-Xn-sb 
k-ao-]n¡ mw

þ km-[-\-§ -fp-sS Kp-Ww D-d-¸p-h-cp-¯m³ tIm-S-Xn-IÄ k-lm-
bn-¡ pw.

7. D-]-t`m-àr tIm-S-Xn-IÄ h-gn e-`n-¡ p-¶ \m-ev ]-cnlm-c 
amÀ-¤-§ Ä F-s´Ãmw.

I

D]t`m-àmhv:
kw-Xr-]v-Xnbpw kw-c-£ -Whpw 

bq-Wn-äv (10)

D]`m-àmhv

D-]-t`mKw 

hn-e-sIm-Sp-¯v G-sX-¦nepw km[-\w hm-§ n
D-]-tbm-Kn-¡ p-¶ BÄ 

B-h-iy-§ Ä Xr-]v-Xn-s¸-Sp-¯m-\m-bn km-[-\
tk-h-\-§ Ä D-]-tbm-Kn-¡ p-¶Xv.
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amÀ-¤-§ Ä F-s´Ãmw.
1. ]I-cw km[-\w \Â-Ip-I.    2. ]-cm-Xn-sNe-hv \Â-IÂ
3. A-[n-Iw Cu-Sm¡ n-b ]-Ww Xn-cn-¨p \Â-I-Â

8. D-]-t`m-àm-¡ -fp-sS XmÂ-]-cy-§ Ä kw-c-£ n-¡ p-¶-Xn-\v th-
n {]-hÀ-¯n-¡ p-¶ hnhn-[ Øm-]-\-§ Ä G-sXÃmw.

9. D-]-t`m-àr io-e-§ Ä F-s´Ãmw?
1) km-[-\-§ Ä hm-§ p-t¼mÄ _nÃv tNm-Zn-¨v hm§ p-I
2) A-fhpw Xq-¡ hpw i-cn-bm-sW-¶v hy-à-am¡ p-I
3) km[-\w {]-hÀ-¯n-¸n-¡ p-¶ hn-[w a-\-Ên-em-¡ p-I.
4) ]m-¡  sNbv-X coXn, hn-e, Im-emh-[n F-¶n-h Dd-¸v h-
cp¯p-I

10. D-]-t`m-àr hn-Zym-`ym-kw sIm-p-Å t\-«-§ Ä F-s´Ãmw?
1) B-hiyw a-\-Ên-em-¡ n km[-\w hm§ mw
2) km-[\-s¯ kw-_-Ôn-¨v A-dn-hv t\Smw
3) D-]-t`m-àr {]-iv-\-¯nÂ C-S-s]-Smw.

11. D-]-t`m-àm-¡ -fp-sS kw-Xr-]v-Xn D-d-¸p-h-cp-¯m³ k-aq-l-¯n-
\v F§ -s\ k-lm-bn-¡ m-\mIpw?
1) D-]-t`m-àr t_m-[-hÂ-¡ c-Ww
2) s]m-Xp-XmÂ]-cy lÀ-Pn
3) D-]-t`m-àr kw-L-S-IÄ hgn

Øm\w NpaXe

eoKÂ sa-t{Smf-Pn h-Ip¸v

`-£ y-kpc-£ m h-Ip¸v

tI-{µ Hu-j-[hn-e \n-b-{´-W
I-½n-än. 

{U-Kv-kv I¬-t{SmÄ h-Ip¸v

Afhv Xq-¡  \n-e-hm-cw Dd-¸v
h-cp-¯p¶p.

`-£ y-h-kv-Xp-¡ -fp-sS Kp-W-ta-·

a-cp-¶p-I-fp-sS hn-e \n-b-{´n-¡ p-¶p. 

a-cp-¶p-I-fp-sS Kp-W-ta· 
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]mTw (1)

Physics

Xcw-K Ne\w

X-cw-K-§ Ä

bm-{´n-I X-cw-Kw
(k-© -cn-¡ m³ am-[y-aw
B-h-iy-am-b-Xv.)

A-\p-{]-Ø
X-cwKw, 

A-\pÀ-ssZÀ-Ly
X-cw-Kw

A-\p-{]-Ø X-cwKw
am-[y-a-¯n-se I-W-§ Ä X-cw-K-¯n-sâ k-© m-c Zni-¡ v ew-`-
am-bn I¼-\w sN-¿p-¶-Xv. 

a) B-bXn (a) Xp-e-\-Øm\-¯v \n-¶v H-cp I-WnI-¡ v D-m-Ip-¶ 
]-c-amh-Xn Øm-\m-´-cw. 

b) X-cwK ssZÀLyw ( ) : kam-\ I-¼-\m-h-Ø-bn-ep-Å A-Sp-¯ 
c-v _n-µp-¡ Ä X-½n-ep-Å A-I-ew. 

c) B-hr¯n (f) H-cp sk-¡ -sân-ep-m-Ip-¶ X-cw-K-§ -ep-sS 
F®w. bq-\n-äv lÀ-Svkv (Hz)

d) {]-thKw  (v) H-cp sk-¡ ânÂ X-cw-Kw k-© -cn-¡ p-¶ Zqcw 

XcwK ssZÀ-Lyhpw B-hr-¯n-bpw
hn-]-co-Xm-\p-]m-X-¯n-emWv.
(X-cw-K-ssZÀLyw Iq-Sp-t¼mÄ
B-hr-¯n Ip-d-bp-¶p.)

ssh-Zyp-X Im´n-I X-cw-Kw
(k-© -cn-¡ m³ am-[y-aw
B-h-iy-anÃm-¯-Xv.)

f = X-cw-K-§ -fp-sS F®w (n)

k-abw (t)

{]-thKw = Zqcw
             ka-bw

* Xm-sg X-¶n-cn-¡ p-¶ X-cw-Kw D-m-bn-cn-¡ p-¶-Xv 2 sk-¡ -â v 
sIm-m-Wv. 

a) X-cw-K-ssZÀ-Lyw F-{X?
Ans.  4 cm
b) Bb-Xn F{X?
Ans.  2 cm
c) B-hr-¯n F{X?
Ans.  

d) {]-th-Kw F-{X?

BsI Xcw-K-§ -fp-sS F-®wþ3
A\p-ssZÀ-Ly X-cw-Kw

Ø
m-\
m´
-c
w(

c
m

) 

0 4 8 12

2

1

-1

-2
Zqcw(cm)

n
t = Xcw-K-§ -fp-sS F®w

kabw
=

3
2 = 1.5 Hz

V=fx   = 1.5x4
=6m

A
B C D E F G

 
X-cw-K-ssZÀLyw

A ap-XÂ C h-sc-bp-Å AI-ew
OR

C ap-XÂ E h-sc-bp-Å AI-ew

kam-\-I-¼-\m-h-Ø : A C E G 
  B D F

hy-Xym-k-§ Ä

am-[y-a-¯n-se I-W-§ Ä
X-cw-K-¯n-sâ k-© m-c-Zni-¡ v
ew-_-am-bn I¼-\w sN-¿p-¶p.

irw-Khpw KÀ-¯hpw D-v. 

Jcw, {Zm-hIw, F-¶n-h-bnÂ

A\p-ssZÀ-Ly-X-cw-Kw

am-[y-a-¯n-se I-W-§ Ä
X-cw-K-¯n-sâ k-© m-c-Zn-i-¡ v
k-am-´-c-am-bn I¼-\w sN-¿p-¶p. 

D-¨-aÀ-± ta-L-ebpw
\o-N-aÀ-±-ta-J-ebpw Dv.

J-cw, {Zm-hIw, hmX-Iw F-¶n-h-bnÂ 

A-ap-{]-Ø-X-cw-Kw

h10t
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C R C R

iÐthKw
hm-bp-hn-se i-Ð-th-KX-sb kzm-[o-\n-¡ p-¶ L-S-I-§ -fm-Wv

--BÀ{Z

--Imäv
-km{µX

kzm-`mhn-I B-hr¯n
kz-X-{´-am-bn I¼-\w sN-¿p-¶ h-kv-Xp-hn-sâ B-hr-

¯n-bm-Wv kzm-`mhn-I B-hr¯n.
{]-tWmZn-X I-¼\w

I¼-\w sN-¿p-¶ h-kv-Xp-hn-sâbpw t{]-c-W ap-ew A-
tX B-hr-¯n-bnÂ a-säm-cp h-Øp I-¼-\w sN-¿p-¶Xv.

A-\p-\mZw
t{]c-Ww sN-¿p-¶ h-kv-Xp-hn-sâbpw {]-tWmZn-X I¼-

\w sN-¿p-¶ h-kv-Xp-hn-sâbpw kzm-`mhn-I B-hr-¯n-IÄ Xp-
ey-am-bmÂ {]-tWmZn-X I-¼-\-¯n-ep-Å h-kv-Xp Iq-Sp-XÂ 
B-b-Xn-bnÂ I-¼-\w sN-¿p¶p. A-t¸mÄ Cu c-v h-kv-Xp-
¡ fpw A-\p-\m-Z-¯n-em-sW-¶v ]-d-bp-¶p. 
D-Zm  1. C-Sn-sh-«p-t¼mÄ P-\Â ¥m-kv Ip-ep-§ p-¶Xv.

  2. Xq-¡ p-]m-e-¯n-eq-sS ]-«m-f-¡ mÀ amÀ-¨v sN-bv-XmÂ
          ]m-ew X-I-cp-¶p. 
B-hÀ-¯-\ {]-Xn-]X\w
i-Ð-¯n-\v Xp-SÀ-¨-bm-bn D-m-Ip-¶ {]-Xn-]X-\w

k-µÀ-`§ Ä
þ hm-tZym-]-I-c-W§ Ä, þkwKo-tXm-]-I-c-W-§ Ä
þ sÌ-Xkv-tIm¸v
þ lm-fp-I-fp-sS ko-en-§ v h-f-¨p-\nÀ-½n¡ Â
þ ku-v t_m-Uv

A-\pcWw
B-hÀ-¯-\ {]-Xn-]X-\w aq-ew i-Ð-¯n-\p-m-Ip-¶ ap-g¡ w.

{i-h-W-Ønc-X
H-cp i-Ðw sN-hn-bnÂ  sk-¡ â v (0.1 sk-¡ â v) X-§ n-

\nÂ-¡ p¶p. C-Xm-Wv {i-h-W ØncX.
{]-Xn-[z\n
H-cp i-Ðw B-hÀ-¯n-¨v tIÄ-¡ p-¶-Xm-Wv {]-Xn-[z-\n. 

ap-g-¡ hpw {]-Xn-[z-\n-bpw 
{]-Xn]-X-\ X-e-¯n-te-¡ p-Å Zq-cw 17 ao-ä-dnÂ Ip-d-hm-

bmÂ ap-g-¡ hpw Iq-Sp-X-em-bmÂ {]-Xn-[z-\nbpw D-m-Ip¶p. 
{]-Xn-[z-\n D-m-I-W-sa-¦nÂ i-Ðw B-sI 34 ao-ä-dn-e-[n-Iw 
k-© -cn-¡ -Ww. 

sI-«n-S-§ -fp-sS i-Ð-im-kv-{Xw (F-¡ p-Ìn-Ivkv Hm-^v _nÂ-UnMv)
sI-«-S-\nÀ-½m-W-¯nÂ i-Ð-hp-am-bn-_-Ô-s¸-«v sN-t¿- 

{I-ao-I-c-W-§ -sf-¡ p-dn-¨v {]-Xn-]m-Zn-¡ p-¶ im-kv-{X-im-J-bm-
WnXv. H-cp lm-fnÂ i-Ð-hp-am-bn _-Ô-s¸-«p-m-Ip-¶ {]-bm-
k-§ -fm-Wv. 
þ{]-Xn-[z\n
þA-an-Xam-b apg¡ w
þhy-à-X CÃmbva

H-cp lm-fnÂ i-Ð-hp-am-bn _-Ô-s¸-«v sN-t¿- {I-ao-I-
c-W-§ -fmWv.
þNp-a-cp-IÄ ]-cp-¡ -\m-¡ pI.
þa-S-¡ p-I-fp-Å IÀ-«¬ D-]-tbm-Kn-¡ pI.
þX-d-bnÂ ImÀ-¸-äv hn-cn-¡ pI.
þ P-\-ep-Ifpw shân-te-ä-dp-Ifpw Øm-]n-¡ p-I.

kn-kv-an-Iv X-cw-K§ Ä
`q-I-¼-§ Ä, h³ kv-t^m-S-\§ Ä, A-án-]À-Æ-X kv-

t^m-S-\-§ Ä F¶n-h D-m-Ip-t¼mÄ ̀q-]m-fn-I-fn-eq-sS k-© -
cn-¡ p-¶ X-cw-K-§ -fm-Wv kn-kv-an-Iv X-cw-K§ Ä. C-Xn-sâ 
Bb-Xn A-f-¡ m³ knkv-tam-{Km-^v D-]-tbm-Kn-¡ p¶p.

`q-I-¼-¯n-sâ ]-cn-Wn-X-^-e§ Ä
þsI-«n-S-§ Ä-¡ v \m-i-\-ã-ap-m-Ip-¶p. 
þ A-t\-Iw t]À-¡ v Po-h-lm-\n-bp-m-Ip-¶p. 
þ Ir-jn-\miw
þ Im-em-h-Ø hy-Xn-bm-\]Tw 2

1
16
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Xm-]-^ew : {]Xn-tcm-[-ap-Å Nm-e-I-¯n-eq-sS ssh-Zyp-Xn {]-h-ln-
¡ p-t¼mÄ Nme-Iw Xm-]w D-ev-]m-Zn-¸n-¡ p¶p.

Xm]-s¯ kzm-[o-\n-¡ p-¶ L-S-I-§ Ä
1. ssh-Zyp-X {]hm-l Xo{hX
2. Nm-e-I-¯n-sâ {]Xn-tcm-[w
3. ssh-Zyp-Xn {]-h-ln-¡ p-¶ kabw

PqÄ \nbaw
ssh-Zyp-Xn {]-h-ln-¡ p-¶ H-cp Nm-e-¯nÂ DÂ-]m-Xn-¸n-

¡ -s¸-Sp-¶ Xm-]-¯n-sâ Af-hv ssh-Zyp-X-{]hm-l Xo-{h-X-bp-
sS hÀ-K-¯n-sâbpw Nm-e-I-¯n-sâ {]Xn-tcm-[-¯n-sâbpw 
ssh-Zyp-Xn {]-h-ln-¡ p-¶ k-a-b-¯n-sâbpw Kp-W-^-e-amWv      
H=I2Rt

bp-Wn-äv 

I-dâ v (I) B-¼-bÀ (A){]Xn-tcm[w 
Hmw  (  )  ka-bw (t)   sk¡ â 

Nm-e-I-¯nÂ D-ev-]m-Zn-¸n-¡ -s¸-Sp-¶ Xm-]w I-s-¯m-\p-Å
k-a-hm-Iy-§ Ä

2 2H= I Rt, H=IVt, H=V t , H = pt
R

Xm-]-\ D-]-I-c-W§ Ä
ssh-Zyp-Xn-bp-sS Xm-]^-ew {]-tbm-P-\-s¸-Sp-¯p-¶ D-]-

I-c-W§ Ä
D-Zm: ssh-Zyp-X lo-äÀ, ssh-Zyp-X C-kv-Xn-c-s¸-«n C-h-bnÂ Xm-
]w DÂ-]m-Xn-¸n-¡ p¶-Xv lo-änw-Kv tIm-bn-enÂ BWv. \n-
t{Imw F-¶ ]-ZmÀ-°w sIm-m-Wv \nÀ-½n-¨n-cn-¡ p-¶Xv. \n-
t{Im-an-\v {Z-h-Wm-¦w Iq-Sp-X-em-Wv. sd-kn-än-hn-än Iq-Sp-X-emWv.

kp-c-£ m-^yqkv
H-cp kÀ-¡ o-«n-eq-sS AanX ssh-Zyp-X-{]-hm-lw D-m-

Ip¶-Xv aq-e-ap-Å A-]-I-S-§ -fnÂ \n-¶pw \-s·bpw D-]-I-c-W-
§ -sfbpw kw-c-£ n-¡ p-¶-Xn-\p-Å kw-hn-[m-\-amWv.

{]-tXyI-X
Sn-¶n-sâbpw se-Un-sâ-bpw k-¦-cw, {Z-h-Wm-¦w Ip-d-hm-

Wv. 
ssh-Zyp-X {]Im-i t{km-X-Êp-IÄ ssh-Zyp-Xn-bp-sS {]-Im-
i^-ew {]-tbm-P-\-s¸-Sp-¯p-¶ D-]-I-c-W§ Ä
DZm: C³-Imâ-skâ v em-¼pIÄ, CFem-¼p-IÄ, Un-kv-NmÀ-Pv 
em-¼p-IÄ, ̂ v-fq-skâ v em-¼p-IÄ, LEDem-¼p-IÄ

ssh-Zyp-X {]-hm-l-¯n-sâ ̂ -e-§ Ä
C³-Imâ-sk³v em¼v
{]-[m-\-`mKw  S-Mv-Ì¬ ̂ n-e-saâ v
{]-tXy-I-X D-bÀ-¶ d-kn-Ìn-hn-än D-b-À-¶ {Z-h-Wm¦w
C³-Imâkâ v em-¼nÂ (^n-e-saâ v em-¼nÂ) ssh-Zyp-tXmÀ-Ö-
¯n-sâ \-sÃm-cp ̀ m-Kw Xm-]-cq-]-¯nÂ \-ã-s¸-Sp-¶p. C³-
Imâ-skâ v em-¼p-I-fnÂ ̂ n-e-saâm-bn \n-t{Imw D-]-tbm-Kn-
¡ m-dnÃ. Imc-Ww Nq-«v ]-gp-¯v [-h-f-{]-Im-cw ]pd-¯v hn-Sm-\p-
Å I-gn-hnÃ.

Un-kv-NmÀ-Pv-em-¼nÂ \n-d-¨n-cn-¡ p-¶ hm-X-I-§ fpw hÀ-W-§ -fpw 

LED em-¼p-I-fp-sS ta-·-IÄ
1. Xm-]-cq-]-¯n-ep-Å DuÀ-P\-ãw
2. saÀ-¡ p-dn CÃm-¯-Xn-\mÂ ]-cn-Øn-Xn-¡ v lm-\n-I-c-aÃ. 
3. hf-sc Ip-d-ª  ]-hÀ a-Xn-bm-Ipw. 

sshZy-X ]hÀ
bq-Wn-äv k-a-b-¯nÂ H-cp ssh-Zyp-X D-]-Ic-Ww hn\n-tbm-Kn-
¡ p¶ ssh-Zyp-tXmÀ-P-am-Wv ssh-Zyp-X ]hÀ.

hmXIw           hÀWw

ssl-{U-P³ \o-e

tkm-Un-bw`m-jv-]w a-ª

\n-tbm¬ Hmd-© Nph-¸v

t¢m-dn³ ]-¨

ss\-{SP³ Nph-¸v

P=
H
t P=

W
t

2P=I R P=
2V

R P=VI

]mTw (2)

123 124



ssh-Zyp-X Im´n-I t{]cWw

]qÀ-¯n-bm¡ n-b kÀ-¡ o-«p-am-bn _-Ô-s¸-« Im´n-I ̂ v-
f-Iv-knÂ am-äw h-cp-t¼mÄ B kÀ-¡ o-«nÂ ssh-Zyp-Xn t{]-cn-
X-am-Ip-¶p. Cu {]-Xn-`m-k-am-Wv ssh-Zyp-X Im´n-I t{]-
cWw. XÂ-^-e-am-bn D-m-Ip-¶ ssh-Zyp-Xn-sb t{]cnX ssh-
Zyp-Xn F¶pw thmÄ-«X-sb t{]cnX thmÄ-«-X F¶pw ]-d-bp-
¶p. 

t{]cnX ssh-Zyp-Xn-bp-sS Af-hv hÀ-²n-¸n-¡ m-\p-Å amÀ-¤§ Ä
þtkmfn-t\m-bn-Un-se Np-äp-I-fp-sS F-®w Iq-«pI. 
þ Im-´-¯nsâtbm tkmfn-t\m-bn-Unsâtbm N-e-\th-K-X Iq-«p-I.
-þi-àn IqSn-b Im-´w D-]-tbm-Kn-¡ pI. 

Xm-sg sIm-Sp-¯n-cn-¡ p-¶ ]-«n-I-bnÂ G-sXÃmw A-h-k-c-§ -
fnÂ tkm-fn-t\m-bn-UnÂ ssh-Zyp-Xn t{]c-Ww sN-¿p-¶p 

F-¶v I-p-]n-Sn-¡ pI. 

]mTw (3)
ssh-Zyp-X Im´n-I

t{]cWw

Im´w tkmfn-t\m-bn-Un-\p-ÅnÂ
\-Ý-em-am-bn sh-¡ p-t¼mÄ

    

 

 

Im-´-¯n-s\ tkm-fn-t\m-bn-UnÂ-\n¶pw
]p-d-t¯-¡ v \o-¡ p-t¼mÄ

ssh-Zyp-Xn t{]c-Ww{]hÀ-¯-\w

1.

2.

3.

4.

Im-´w tkmfn-t\m-bn-Un-\-cn-InÂ
\n-Ý-e-am-bn-cn-¡ p-t¼mÄ

Im-´-¯n-sâ G-sX-¦nepw
H-cp {[p-hw tkmfn-t\m-bn-Un-\p-Ån-te-¡ v 
\o-¡ p-t¼mÄ

^vsf-an-§ n-sâ h-e-XpssI \nbaw
Im´n-I a-Þ-e-¯nÂ N-en-¡ p-¶ Nm-e-I-¯nÂ D-m-

Ip-¶ t{]cnX ssh-Zyp-Xn-bp-sS Zn-i I-p-]n-Sn-¡ m³ ̂ v-sf-an-
§ n-sâ h-e-XpssI \nb-aw D-]-tbm-Kn-¡ p-¶p. 

he-Xp ssI-bn-se X-Å-hn-cÂ , Nq-p hn-cÂ, \-Sp-hn-
cÂ F-¶n-h Hm-tcm¶pw ]-c-kv]-cw ew-_-am-bn h-c-¯-¡ h-
®w \n-hÀ-¯p-I. C-XnÂ Nq-p-hn-cÂ Im´n-I a-Þ-e-¯n-
sâ Zn-i-tbbpw X-Å-hn-cÂ Nm-e-I-¯n-sâ N-e-\ Zn-i-sbbpw 
kq-Nn-¸n-¡ p¶p. F-¦nÂ \-Sp-hn-cÂ t{]cnX ssh-Zyp-Xn-bp-sS 
Zn-i Im-Wn-¡ p-¶p. 

DC ssh-ZypXn
Xp-SÀ-¨-bm-bn H-tc Zn-i-bnÂ {]-h-ln-¡ p¶ ssh-Zyp-Xn-bmWv 
DC ssh-ZypXn. DZmþ tSmÀ-¨v skÃn-se ssh-ZypXn.

AC ssh-ZypXn.
{I-aam-b C-S-th-f-I-fnÂ Xp-SÀ-¨-bm-bn Zn-i-am-dn-s¡ m-n-cn-¡ p-
¶ ssh-Zyp-Xn-bmWv AC  ssh-Zyp-Xn. 

D-Zm : ssh-Zyp-X-Im´n-I t{]c-Ww h-gn D-m-Ip¶ ssh-ZypXn.
AC P-\-td-äÀ
þ AC ssh-Zyp-Xn DÂ-]m-Xn-¸n-¡ p-¶ D-]-I-c-Ww. 
þ {]-hÀ-¯-\ XXzw : ssh-Zyp-X Im´n-I t{]cWw
þ DuÀ-Ö-amäw  : bm-{´n-tImÀÖwþ ssh-Zyp-tXmÀÖw.
þ {][m-\ ̀m-K-§ Ä : a) ̂ oÂ-Uv Im´w 

b) BÀ-ta-¨À
C) kv-fn-]v-dn§ v
d) {_jv

CÃ 

D-v

D-v

CÃ 

N S^oÂ-Uv
Im´w 

Én-]v dn-§ vkv

{_jv

BÀ-ta¨À 
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]hÀ P-\-td-äÀ
h³-tXm-XnÂ ssh-Zyp-Xn DÂ-]m-Zn-¸n-¨v hn-Xc-Ww \-S-

¯p-h-¶ tI-{´-§ -fm-Wv ]-hÀ-tÌ-j-\pIÄ 
]-hÀ-tÌ-j-\p-I-fnÂ D-bÀ-¶ A-f-hnÂ ssh-Zyp-Xn DÂ-

]m-Xn-¸n-¡ p-¶ AC P-\-td-ä-dp-I-fm-Wv ]-hÀ P-\-tdäÀ.

]-hÀ P-\-td-ä-dn-sâ ̀m-K§ Ä 
tdm«À : I-d-§ p-¶ ̀m-K-am-Wv CXv. ̂ oÂ-Uv Im-´-am-Wv tdm-«À 
B-bn D-]-tbm-Kn-¡ p-¶-Xv. 

kv-tä-äÀ : \n-Ý-e-am-bn-cn-¡ p-¶ ̀m-K-am-Wv kv-tääÀ. BÀ-ta-¨-dm-
Wv kv-tä-äÀ B-bn D-]-bm-Kn-¡ p-¶-Xv. 

FIv-sskäÀ
]-hÀ-P-\-td-ä-dn-se ̂ oÂ-Uv Im-´-amb ssh-Zyp-X Im-

´-§ Ä-¡ v B-h-iy-amb DC ssh-Zyp-Xn \Â-Ip-¶-Xn-\p-Å k-
lm-b-I P-\-td-äv B-Wv FIv-ssk-äÀ. 

knw-KnÄ-t^kv AC P-\-tdäÀ
C¯-cw P-\-td-ä-dn-sâ ^oÂ-Uv Im-´-¯n-sâ {[p-h-

§ Ä-¡ n-S-bnÂ H-cp sk-äv BÀ-ta-¨À tIm-bnÂ am{Xw B-Wv 
D-Å-Xv. 

{Km^v

{Xo-t^kv AC P-\-td-äÀ

]-hÀ P-\-td-ä-dp-I-fnÂ H-cp ̂ oÂ-Uv-Im-´-¯n-\v Np-äp-
am-bn 120 tIm¬ hy-Xym-k-¯nÂ k-am-\-amb 3 BÀ-ta-¨À 
tIm-bnÂ D-m-bn-cn-¡ pw. aq-¶v BÀ-ta-¨-dnepw H-tc k-a-bw 3 
hy-XykvX AC DÂ-]m-Zn-¸n-¡ p¶p. C¯-cw P-\-td-ä-dp-I-f-m-Wv 
{Xo-t^-kv P-\-tdäÀ

{Km^v

Nen¡ pw Np-cpÄ ssa-t{Im-t^m¬
{][m-\ ̀m-K-§ Ä
U-b-{^w, Øn-c-Im´w, thm-bvkv-tIm-bnÂ

{]-hÀ-¯\Xzw.
ssa-t{Im-t^m-Wn-\v ap-¶nÂ \n-¶v i-Ðw ]p-d-s¸-Sp-hn-

¨mÂ tIm-bn-enÂ i-Ðv-¯n-\-\p-kr-Xamb ssh-Zyp-X kn-á-
ep-IÄ D-m-Ip¶p. C-Xv B-¹n-^-b-dn-eq-sS I-S-¯n-hn-Sp-¶p. 

{]-hÀ¯-\w ssh-Zyp-X Im´n-I t{]cWw
DuÀ-Ö-amäw: bm-{´n-tImÀÖwþ ssh-Zyp-tXmÀÖw
ayq-NzÂ C³-U£ ³

A-S-¯-Sp-¯m-bn Øn-Xn sN-¿p-¶ c-v I-¼n-¨p-cp-fp-I-
fnÂ H-¶n-se ssh-Zyp-X {]hm-l Xo-{h-Xbntem Zn-ibntem 
am-ä-ap-m-Ip-t¼mÄ A-Xn-\v Np-äp-ap-Å Im´n-I ̂ v-f-Iv-knÂ 
am-ä-ap-m-Ip-Ibpw C-Xn-sâ ̂ -e-am-bn c-ma-s¯ I-¼n-¨p-cp-
fnÂ Hcp emf t{]-cn-X-am-hp-Ibpw sN-¿p-¶ {]-Xn-`m-k-am-Wv 
ayq-NzÂ C³-U£ ³.

ssh-Zyp-Xn \Â-Ip¶ tIm-bnÂ ss{]a-dn tIm-bnÂ 
F¶pw ssh-Zyp-Xn t{]c-Ww sN-¿p¶ tIm-bnÂ sk-¡ ³U-dn 
tIm-bnÂ F¶pw A-dn-b-s¸-Sp¶p.

{Sm³kv-t^mÀaÀ
{]-hÀ-¯-\ X-Xzw : ayq-NzÂ C³-U£ ³
c-v X-cw {Sm³kv-t^mÀ-aÀ :

1. kv-sä-]vA-]v {Sm³kv-t^mÀaÀ
AC bp-sS thmÄ-«-X D-bÀ-¯p¶p.

2. kv-sä-]v-Uu¬ {Sm³kv-t^mÀaÀ
AC bp-sS thmÄ-«-X Xm-gv-¯p-¶p. 

+

emf

O

{Xo-t^-kv AC {Km^v
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Vs
Vp

Ns
Np

=

Vs

Vp

Ns

Np

=

=

=

=

sk¡ ³U-dn thmÄ«-X

ss{]a-dn thmÄ«-X

sk-¡ --dn-bn-se Np-äp-I-fp-sS F-®w

ss{]-a-dn-bn-se Np-{dp-I-fp-sS F®w

skÂ-^v C³-U£ ³
H-cp tkmfn-t\m-bv-UnÂ (I-¼n-¨p-cp-fnÂ) AC {]-tbm-Kn-

¡ p-t¼m-gp-m-Ip-¶ ^v-e-Iv-kv hy-Xn-bm-\w A-tX Nm-e-I-
¯nÂ ssh-Zyp-Xn {]-hml-s¯ F-XnÀ-¡ p-¶ Zn-i-bnÂ Hcp 

emf  D-m-¡ p¶p. Cu {]-Xn-`m-kw B-Wv skÂ-^v C³-U-
£ ³. 

C³-U-Iv-äÀ
 kÀ-¸n-fm-Ir-Xn-bnÂ Np-än-sb-Sp-¯ I-hNn-X Nm-e-I-am-
Wv C³-U-IväÀ. H-cp kÀ-¡ o-«n-se ssh-Zyp-X {]-hm-l-¯n-ep-
m-Ip-¶ am-ä§ -sf F-XnÀ-¡ p¶ tIm-bn-ep-I-fm-Wv C³-U-Iv-
ä-dp-IÄ. AC kÀ-¡ o-«nÂ ]-hÀ \-ãw Iq-Sm-sX ssh-Zyp-X {]-
hm-lw B-h-iym-\p-kc-Ww Ip-d-¡ p-¶-Xn-\m-Wv C³-U-ÎÀ D-
]-tbm-Kn-¡ p-¶Xv. 

]mTw (4)

]hÀ t{]-£ -Whpw hn-X-c-Whpw 

]hÀ tÌj³  DuÀ-P-amäw{]-hÀ-¯-\w

\yq-¢n-bmÀ
]-hÀ-tÌ-j³

ssl-t{Um
C-e-{În-Iv-
]-hÀ-tÌ-j³

sXÀsaÂ
]-hÀ-tÌ-j³

1.

2.

3.

Dbc-¯nÂ-\n-¶v ]-Xn-
¡ p-¶ P-e-¯n-sâ 
i-àn-bnÂ SÀ-ss_³

Ip-d-¡ p-¶p. 

CÔ-\w I-¯n-bp-m-Ip-¶
Xm-]-ap-]-tbm-Kn-¨v P-ew
\o-cm-hn-bm-¡ n SÀ-ss_³

I-d-¡ p-¶p. 

\yq-¢n-bmÀ DuÀ-Ö-ap-]-
tbm-Kn-¨v P-ew \o-cm-hn-
bm-¡ n SÀ-ss_³ 
I-d-¡ p¶p. 

\yq-¢n-bmÀ DuÀÖw
Xm-t]mÀPw
bm-{´n-tImÀPw
ssh-Zyp-tXmÀPw

ØnXn-tImÀPw
KXn-tImÀPw
bm-{´n-tImÀPw
ssh-Zyp-tXmÀ-Pw

cm-tkmÀPw 
Xm-t]mÀPw
bm-{´n-tImÀPw
ssh-Zyp-tXmÀ-Pw

]hÀ-t{]£ Ww
DÂ-]m-Xn-¸n-¡ -s¸-Sp-¶ Ø-e-¯p-\n-¶v D-]-tbm-K-s¸-Sp-

¶ Ø-e-t¯-¡ v I-¼n-bn-eq-sS ssh-Zyp-Xn F-¯n-¡ p-¶ {]-
hÀ-¯-\w. 

]-hÀ t{]-£ -W L-«-§ Ä
þ ]-hÀ-tÌ-j-\nÂ ssh-Zyp-Xn DÂ ]m-Xn-¸n-¡ p-¶-Xv 11 KV bn-em-
Wv. 

þ ]-hÀ {Sm³kv-t^m-a-dnÂ am{Xw kv-ä-]vþA-¸p-dw _m-¡ n k-_v-
tÌ-j-\p-I-fnÂ sÌ-]v UuWpw {Sm³kv-t^m-aÀ D-]-tbm-Kn-
¡ p-¶p. 

þ hnX-c-W {Sm³kv-t^m-an-sâ C³-]p-«v 11 KV bpw Hu-«v-]p-«v 230 V 
bp-am-Wv. 

þ KmÀln-I B-h-iy-§ Ä-¡ v D-]-tbm-Kn-¡ p¶ ssh-Zyp-Xn 230 V 
BWv.

{]k-c-W \ãw 
]-hÀ-t{]-£ -W-¯nÂ I-¼n-I-fnÂ sh-¨v ssh-Zyp-Xn Xm-

]-am-bn \-ã-s¸-Sp-¶-Xm-Wv {]k-c-W \ãw.
{]k-c-W \-ãw Ip-d-¡ m³, ]-hÀ \-ã-anÃm-sX Idâ v 

Ip-d-¡ m-\m-bn thmÄ-«-X D-bÀ-¯p¶p. A-Xn-\m-bn ]-hÀ {Sm³-
kv t^m-a-dnÂ kv-sä-]v þ A-]v D-]-tbm-Kn-¡ p¶p. 

]hÀ t{]-j-W-¯nÂ t\-cn-Sp-¶ {][m-\ {]-iv-\-§ -fm-
Wv thmÄ-t«-Pv Xm-gv-¨bpw ]-hÀ \-ã-hpw. 

]-hÀ-{Kn-Uv
hnhn[ ssh-Zyp-X D-ev-]m-Z-\þhnX-c-W kw-hn-[m-\§ -

sf ]-c-kv]-cw _-Ôn-¸n-¡ p-¶-Xm-Wv ]-hÀ-{Kn-Uv. 
ÌmÀ I-W-£ ³

hnX-c-W {Sm³kv-t^m-a-dn-sâ sk-¡ â-dn-bnÂ I-¼n-IÄ 
L-Sn-¸n-¡ p-¶ co-Xn-bm-Wv ÌmÀ I-W-£ ³. 

230 V

230 V

400 V

{Sm³kv-t^m-aÀ tIm-bnÂ 

FÀ¯v
]qPyw s]m-«³-jyÂ

t^kv I 

t^kv II 

t^kv III 

\q{SÂ sse³
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- - Hcp t^-kv sse-\nÂ am{Xw sXm-Sp-t¼mÄ tjm-¡ v GÂ-¡ p-
¶nÃ. 

KmÀln-I B-h-iy-§ Ä¡ -Iv hn-Xc-Ww \-S-¯p¶-Xv H-cp t^-
kv sse\pw \yq-{SÂ sse\pw tNÀ-¯m-Wv. 

hy-h-kmbn-I B-h-iy-§ Ä-¡ p-Å hn-Xc-Ww aq-¶v t^-kv 
sse-\p-IÄ tNÀ-¯m-Wv. 

Kr-l-ssh-Zyp-Xo-I-c-Ww. 
Kr-l-ssl-Zyp-Xo-I-c-W-¯nÂ D-]-I-c-W-§ Ä L-Sn-¸n-¡ p¶-Xv 
k-am-´-c co-Xn-bn-em-Wv Im-c-Ww. 

þ ]-h-dnÂ am-äw h-cp-¶nÃ. 
þ Hm-tcm D-]-I-c-W-§ -tfbpw {]-tXy-Iw \n-b-{´n-¡ mw. 

{Kl-ssh-Zyp-Xo-I-c-W-¯nÂ {i-²n-t¡ - Im-cy-§ Ä

þ k-am-´-c-am-bn L-Sn-¸n-¡ -Ww.
þ hm-«v A-hÀ-ao-äÀ Xp-S-¡ -¯nÂ L-Sn-¸n-¡ Ww.
þ FÀ-¯v sN-¿Ww.
þ ̂ yqkv, kzn-¨v Xp-S-§ n-b-h t^-kv sse-\nÂ L-Sn-¸n-¡ -Ww. 

hm-«v A-hÀ-aoäÀ
ssh-Zyp-tXmÀ-Öw A-f-¡ m-\p-Å D-]-I-c-W-am-WnXv. 

ssh-Zyp-Xn-bp-sS hym-h-kmbn-I bq-Wn-äm-Wv In-tem-hm-«v-A-
hÀ. 1000 hm-«v ]-h-dp-Å D-]-Ic-Ww H-cp a-Wn-¡ qÀ {]-hÀ-¯n-
¡ p-t¼m-gm-Wv H-cp bq-Wn-äv ssh-Zyp-Xn D-]-tbm-Kn-¡ p-¶-Xv. 

FÀ¯n§ v
ssh-Zyp-Xn {]-h-ln-¡ -¯-¡  co-Xn-bnÂ D-]-I-c-W§ -sf 

`q-an-bp-am-bn _-Ôn-¸n-¡ p-¶ {]-hÀ-¯\w.

{Xo-]n³¹Kv
ssh-Zyp-tXm-]-I-c-W-¯n-sâ tem-l-N-«-¡ q-Sv t^-kv 

sse-\p-am-bn k-¼À-¡ -¯nÂ h-¶mÂ ssh-Zyp-Xn {Xo-]n³ ¹-
Kv h-gn ̀ q-an-bn-te-¡ v H-gp-Ip¶p. C-Xp-aq-ew A-]-I-S-§ Ä H-gn-
hm-¡ p-¶p. 

{]Xn-tcm-[w Ip-d-¡ m-\m-bn FÀ-¯v ]-¶n-\v h-®w Iq-Sp-
X-em-bn-cn-¡ pw. 

In-tem-hm-«v-A-h-dn-
ep-Å DuÀÖw  

hm-«n-ep-Å ]-hÀ a-Wn-¡ q-À
=

x
1000

ssh-ZypXm-Lm-X-taÂ-¡ p-t¼mÄ {i-²n-t¡ - Im-cy-§ Ä

þi-co-cw Xn-cp-½n Nq-Sp-]n-Sn-¸n-¡ pI.
þ Ir-Xn-a izm-tkm-Ozm-kw \Â-IpI.
þ a-kn-ep-IÄ Xn-cp-½n ]qÀ-Æ-Øn-Xn-bn-em-¡ pI.
þ F-{Xbpw s]-s«-¶v A-Sp-¯p-Å B-ip-]-{Xn-bnÂ F-¯n-¡ pI. 

]ZmÀ-°-§ -fn-se X-·m-{X-I-fp-sS N-e-\ kzm-X-{´yw ]-c-kv-]-
c B-IÀ-j-W-_ew  F-¶nh-sb _-Ô-s¸-Sp-Xn Xm-sg X-¶n-
cn-¡ p-¶ ]«n-I ]cn-tim-[n-¡ pI. 

GsXm-cp ]-ZmÀ-°-s¯-bpw Nq-Sm-¡ p-t¼mÄ A-Xn-se X-·m-
{X-I-fp-sS N-e-\ th-Kw hÀ-²n-¡ p-¶p. 

]mTw (5) Xm]w

Jcw   {Zm-h-Iw    hmXIw

1.

2.

3.

X-·m-{X-IÄ
hf-sc A-Sp-¯v
Øn-Xn sN-¿p-¶p. 

X-·m-{X-IÄ-¡ v
N-e-\ kzm-X-{´yw
hf-sc Ip-d-hmWv. 

X·m-{X-I-Ä-¡ n-S
-bn-ep-Å B-IÀ-j-W
_-ew hf-sc
Iq-Sp-X-emWv.

X·m-{X-IÄ X-½n-ep-Å
B-IÀ-j-W_-ew J-c-t¯-¡ mÄ
Ip-dhpw hm-X-I-t¯-¡ mÄ
Ip-d-hp-w hm-X-I-t¯-¡ mÄ

Iq-Sp-X-ep-am-Wv. 

X-·m-{X-IÄ X-½n-ep-Å
AI-ew J-c-t¯-¡ mÄ

Iq-Sp-Xepw hm-X-I-t¯-¡ mÄ
Ip-d-hp-am-Wv. 

X-·m-{X-I-fp-sS N-e-\
kzm-X-{´yw J-c-t¯-¡ m-Ä
Iq-Sp-Xepw hm-X-I-t¯-¡ mÄ

Ip-dhpw BWv. 

X·m-{X-IÄ-¡ n-S-bn-ep-Å
B-IÀ-j-W _-ew
hf-sc Ip-d-hmWv.

X-·m-{X-IÄ X-½n-ep-Å\
AI-ew hf-sc Iq-Sp-XÂ

B-Wv. 

X-·m-{X-IÄ-¡ v N-e-\
kzm-X-{´yw h-fsc 
Iq-Sp-XÂ BWv.

Hcp ]-ZmÀ-°-¯n-se X-·m
-{X-I-fp-sS B-sI KXn-tImÀ-
Ö-¯n-sâ Af-hv

Xm-t]mÀ-P-¯nsâ SI

bq-Wn-äv PqÄ (J) BWv.
I-tem-dn F-¶ bq-Wnäpw
D-]-tbm-Kn-¡ p-¶p. 1 I-temdn = 4.2J

Xm]w Xm-]\ne

Hcp ]-ZmÀ-°-¯n-se X-·m-{X-
I-fp-sS i-cmi-cn KXn-tImÀ-Ö-
¯n-sâ Afhv

Xm]-\n-e-bpsS SI bq-Wn-ä

sIÂ-hn³ (K) BWv. F-¶mÂ
km-[m-c-W-bm-bn Un{Kn

skÂ-jykv (C) F-¶
bq-Wn-d-Aäpw D-]-tbm-Kn-¡ p-¶p. 
c-v h-kv-Xp-¡ Ä k-¼À-¡ -¯n-en-
cn-¡ p-t¼mÄ Xm-]w G-Xp h-Øp-hnÂ
\n¶pw G-Xv h-Øp-hn-te-¡ v H-gp-Ip-¶p
F-¶v Xo-cp-am-\n-¡ p¶p. 
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- Xm]\n-e Ir-Xy-am-bn A-f-¡ m³ D-]-tbm-Kn-¡ p-¶ D-]-I-c-W-
§ -fm-Wv sXÀtam ao-ä-dp-IÄ
km-[m-c-W-bm-bn saÀ-¡ p-dn sXÀtam ao-ä-dp-I-em-Wv Xm-]\n-e 
A-f-¡ m³ D-]-tbm-Kn-¡ p-¶-Xv.

skÂ-jy-kv sXÀ-tam-ao-äÀ
-þ km-[m-c-W A-´-co-£  aÀ-²-¯nÂ sF-kv D-cp-Ip-¶ Xm-]-\n-

o o
e-bm-Wv 0 C. P-ew Xn-f-¡ p-¶ Xm-]-\n-e-bm-Wv 100 C 

-þ sF-kn-sâ {Z-h-Wm-¦w ap-XÂ P-e-¯n-sâ Xn-f\n-e h-sc-bp-
Å A-f-hnsâ      ̀m-K-amWv 

¢n\n-¡ Â sXÀtam ao-äÀ
þ ico-c Xm-]\n-e A-f-¡ m³ D-]-tbm-Kn-¡ p-¶p. 
þ ^mc³-ssl-äv kv-sI-bn-em-Wv C¯-cw sXÀtam ao-ä-dp-I-fnÂ 
D-]-tbm-Kn-¡ p-¶-Xv. 

o
þ sFkn-sâ {Z-h-Wm-¦w ap-XÂ 320 F Dw P-e-¯n-sâ Xn-f-\n-e 

o
212 FDw BWv

þ sF-kn-sâ {Z-h-Wm-¦w ap-XÂ P-e-¯n-sâ Xn-f-\n-e h-sc-bp-
Å ̀m-K-§ -fm-b 180 Xp-ey ̀m-K-§ -fm-bn hn-`-Pn-¨n-cn-¡ p¶p. C-

o
Xn-se H-cp ̀m-K-am-Wv 1 F

skÂ-jykv (C) ^mc³-ssläv (C) kv-sI-bn-ep-IÄ X-½n-ep-
Å _-Ôw

skÂ-jy-kv
kv-sI-bn-en-se
Xm-]\ne

D¯-cw I-s-¯p-I.
o 

1. 30 C-¶v k-am-\am-b ̂ mc³-ssl-äv Xm-]\n-e I-W-¡ m-¡ pI. 
o

2. a-\p-jy i-co-c-¯n-sâ km-[m-c-W Xm-]-\n-e98.6 F

BWv. C-Xn-\v k-am-\am-b skÂ-jy-kv Xm-]\n-e I-W-¡ m-
¡ pI. 

sIÂ-hn³ kvI-sbnÂ 
-þ hm-X-I-§ -fp-sS Xm]o-b hn-Imk-s¯ A-Sn-Øm-\-am-¡ n-bm-
Wv sIÂ hn³ kv-sI-bnÂ cq-]o-I-cn-¨n-cn-¡ p-¶-Xv.

-þ km-[yam-b G-ähpw Xm-gv-¶ Xm-]-\n-e-bmWv OK. C-Xv tI-h-e-
o

]qPyw F-¶-dn-b-s¸-Sp¶p. OK=273 C

-Cu kv-sI-bn-enÂ sF-kn-sâ {Z-h-Wm-¦w 273 K Dw P-e-¯nâ Xn-f-
\n-e 373 KDw BWv.

þ sIÂ-hn³ kv-sI-bn-en-se Xm-]\n-e Tbpw skÂ-jy-kv kv-sI-

þ

1
100

o
1 c

^mc³-ssl-äv
kv-sI-bn-en-se Xm-]\ne

 5
9

(F-32)C =
 9
5

C+32F =

obn-en-se Xm-]-\ne t CDw B-bmÂ C-h X-½n-ep-Å _-Ô-amWv.

]ZmÀ-°-§ -fp-sS Xm-]-[mcn-X
H-cp ]-ZmÀ-°-¯n-sâ Xm-]-\n-e 1K hÀ-²n-¸n-¡ m-\m-h-iyam-b Xm-
]-am-Wv B ]-ZmÀ-°-¯n-sâ Xm-]-[m-cnX.

bq-Wnäv J/K

]-ZmÀ-°-§ -fp-sS hn-in-ã-Xm-]-[mcnX
1Kg am-kp-Å H-cp ]-ZmÀ-°-¯n-sâ Xm-]-\n-e 1K hÀ-²n-

¸n-¡ m-\m-h-iyam-b Xm-]-¯n-sâ A-f-hm-Wv B ]-ZmÀ-°-¯n-
sâ hn-in-ã Xm-]-[m-cn-X. bq-Wnäv J/Kgk

þ G-ähpw D-bÀ-¶ hn-in-ã Xm-]-[m-cn-X-bp-Å ]ZmÀ-°-am-Wv 
Pew

an-{i-W¯-hw
hy-Xy-Ø Xm-]-\n-e-bn-ep-Å c-v h-Øp-¡ Â k-¼À-

¡ -¯n-en-cp-¶mÂ Xm-]\n-e IqSn-b h-Øp-hnÂ \n-¶v Ip-d-
ª -Xn-te-¡ v c-n-sâbpw Xm-]\n-e Xp-ey-am-Ip-¶-Xv h-sc 
Xm-]w {]-h-ln-¡ pw. Nq-Sp-Å h-Øp-hn-sâ Xm-]\-ãw X-Wp-
¯ h-Øp-hn-\v e-`n-¡ p-¶ Xm-]-¯n-\v Xp-eyw-B-bn-cn-¡ pw. C-
Xm-Wv an-{i-W-X-Xzw.

A-h-Øm-]-cn-hÀ-¯\w.
H-cp h-Øp Xm-]w kzo-I-cn-¡ p-Itbm ]p-d-t¯-¡ v hn-Sp-

Itbm sN-¿p-t¼mÄ A-Xn-sâ ̀ u-Xn-Im-hØ-¡ v am-äw h-cp-
¶p. C-Xm-Wv Ah-Øm ]-cn-hÀ-¯\w. 

T=t+273

Jcw {Zm-h-Iw hmXIw 

zo-Ic-k n¡- w p¶]- -m pX . 

zo-Ic-k n¡- w p¶]- -m pX . 
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AhØm ]-cn-hÀ-¯-\ k-a-b-¯v \mw \Â-Ip-¶ Xm-]w ap-gp-
h³ X-·m-{X-IÄ kzo-I-cn-¨v ]-c-kv-]-c B-IÀ-j-W_-ew a-dn-
I-S-¡ p-¶-Xn-\m-bn D-]-tbm-Kn-¡ p¶p. F-¶-Xn-\mÂ Cu k-ab-
¯v Xm-]w B-Knc-Ww sN-¿p-¶p-s-¦n-epw Xm-]\n-e am-dp-
¶nÃ. 

-þ J-cw  {Zmh-Iw  ØnXn-tImÀ-Öw Iq-Sp¶p 
þ {Zmh-Iw  hm-XIw  ØnXn-tImÀ-Öw Iq-Sp¶p 
þ hmX-Iw  {ZmhIw ØnXn-tImÀ-Öw Ip-d-bp-¶p. 
þ {Zmh-Iw  Jcw  ØnXn-tImÀ-Öw Ip-d-bp-¶p. 

þ km-[m-c-W aÀ-±-¯nÂ H-cp J-c-h-kv-Xp {Z-ho-I-cn-¡ p-¶ 
\nÝn-X Xm-]-\n-e-bm-Wv {Z-h-Wm¦w. H-cp {Zmh-Iw J-c-hm-Ø-
bn-te-¡ v am-dp-¶Xpw C-tX Xm-]-\n-e-bnÂ X-s¶-bm-Wv. 

Cu Xm-]-\n-e-bm-Wv A-Xn-sâ J-c-Wm¦w. C-Xv cpw 
Xp-ey-am-bn-cn-¡ pw. 

{Z-hoI-c-W eo-\-Xm]w (L) 
H-cp In-tem-{Kmw J-c-h-kv-Xp A-Xn-sâ {Z-h-Wm-¦-¯nÂ 

sh-¨v Xm-]-\n-e-bnÂ hy-Xym-k-anÃm-sX ]qÀ-®-ambpw {Zm-h-I-
am-bn am-dm³ kzo-I-cn-¡ p-¶ Xm-]-¯n-sâ A-f-hm-Wv A-Xn-sâ 
{Z-hoI-c-W eo-\-Xm]w.

þ G-ähpw D-bÀ-¶ {Z-hoI-c-W eo-\-Xm-]w D-Å ]-ZmÀ-°-am-Wv 
sF-kv. 335 x 103 J/Kg.

sF-kn-sâ D-bÀ-¶ {Z-ho-I-c-W eo-\-Xm-]w \n-Xy Po-hn-X-
¯nÂ A-\p-`-h-s¸-Sp-¶ k-µÀ-`-§ Ä

þ a-ª p-a-e-IÄ ap-gp-h-\mbpw H-cp-an-¨v D-cp-In P-e-am-bn am-dp-
¶nÃ. 

þ sF-kv-{Iow s]-s«-¶v D-cp-In-t¸m-Ip-¶nÃ. 
o

þ 0 bnep-Å P-ew Ip-Sn-¡ p-t¼mÄ tXm-¶p-¶-Xn-s\-¡ mÄ X-Wp-
o

¸v tXm-¶p-¶Xv 0 ep-Å sF-kv I-jv-Ww hm-bnÂ sh-¡ p-t¼m-
gmWv. 

_mjv-]\w.
km-[m-c-W A-´-co-£ -aÀ-²-¯nÂ H-cp {Zmh-Iw Xnf-¨v 

_m-jv-]-am-bn am-dp-¶ Xm-]-\n-e-bmWv A-Xn-sâ Xn-f-\n-e. H-cp 
{Zmh-Iw A-Xn-sâ Xn-f-\n-e-bnÂ sh-¨v _m-jv-]-am-bn am-dp-¶ 
{]-hÀ-¯-\-am-Wv _m-jv-]\w.

_m-jv-]-\ eo-\-Xm]w (Lv)

H-cp In-tem-{Kmw {Zmh-Iw A-Xn-sâ Xn-f-\n-e-bnÂ sh-¨v 
Xm-]-\n-e-bnÂ am-ä-anÃm-sX ]qÀ-®-ambpw hm-X-I-am-bn am-
dm³ th-n kzo-I-cn-¡ p-¶ Xm-]-am-Wv A-Xn-sâ _m-jv-]-\ 
eo-\-Xm-]w (Lv) 

=

=

=

=

G-ähpw D-bÀ-¶ _m-jv-]-\ eo-\-Xm-]w D-Å ]-ZmÀ-°-am-Wv P-

ew. 226 x 104 J/Kg

\n-Xy Po-hn-X-¯nÂ P-e-¯n-sâ D-b-À-¶ _m-jv-]-\ eo-\-Xm-
]w {]-tbm-P-\-s¸-Sp-¶ k-µÀ-`§ Ä.

þ B-hn-bnÂ ]m-Iw sN-¿p-¶ B-lm-c-]-ZmÀ-°-§ Ä s]-s«-¶v 
th-hp-¶p. 

þ sXÀ-½Â ]-hÀ tÌ-j-\p-IÄ {]-hÀ-¯n-¸n-¡ m³ \o-cm-hn D-]-
tbm-Kn-¡ p-¶p. 

_m-jv-]o-I-c-Ww. 
{Zm-h-I D-]-cn-X-e-¯n-se X-·m-{X-IÄ Np-äp-]m-Sp-I-fnÂ 

\n-¶pw Xm-]w kzo-I-cn-¨v hm-X-Im-h-Ø-bn-te-¡ v am-ä-s¸-Sp-¶ 
{]-hÀ-¯-\-am-Wv _m-jv-]o-I-c-Ww. C-Xv {Zm-h-I D-]-cn-X-e-
¯nÂ sh-¨v FÃm Xm-]-\n-e-bnepw km-[m-c-W \-S-¡ p-¶ {]-
hÀ-¯-\-am-Wv. 

þ hf-sc a-µ-K-Xn-bnÂ \-S-¡ p-¶ {]-hÀ-¯-\-am-Wv _m-jv-]o-I-
cWw. 

\nXy-Po-hn-X-¯nÂ _m-jv-]o-Ic-Ww {]-tbm-P-\-s¸-Sp-¯n-
bn-cn-¡ p-¶ k-µÀ-`-§ Ä. 

þ a¬ Iq-P-I-fnÂ  sh-¨n-c-¡ p-¶ P-ew \-¶m-bn X-Wp-¡ p-¶p. 
þ hn-bÀ-¯n-cn-¡ p-¶ B-fn-\v ̂ m-\n-\-Sn-bn-en-cn-¡ p-t¼m-fÂ X-
Wp-¸v A-\p-`-h-s¸-Sp¶p. 

þ \\ª  ssI ho-ip-t¼mÄ X-Wp-¸v A-\p-`-h-s¸-Sp-¶p. 

BtKm-f-Xm]\w
ImÀ-_¬ ssU HmIv-sskUv, P-e-_m-jv]w, ao-sY-

bv³, C-F-C-IÄ Xp-S-§ n-b l-cn-X-tK-l-hm-X-I-§ -fp-sS B-
[nIyw aq-ew `u-tam-]-cn-X-e-¯n-sâbpw A-´-co-£ -¯n-
sâbpw Xm-]\n-e hÀ-²n-¡ p-¶ {]-Xn-`m-k-am-Wv B-tKm-f-
Xm]\w

X-S-bm-\p-Å amÀ-K-§ Ä. 
1. t^m-knÂ C-Ô-\-§ -fp-sS Aan-X D-]-tbm-Kw H-gn-hm-¡ pI. 
2. C-F-C-bp-sS D-]-tbm-Kw Ip-d-¡ p-I.
3. ssl-{UP-s\ C-Ô-\-am-bn D-]-tbm-Kn-¡ p-¶ ̂ -e-{]-Zam-b 
amÀ-K-§ Ä I-s-¯pI.

135 136



{]-IoÀW\w
k-a-\zn-X-{]-Im-iw L-S-I-hÀ-®-§ -fm-bn thÀ-]n-cn-bp-¶ {]-Xn-
`mkw

k-a-\zn-X {]-Imiw
H-¶nÂ Iq-Sp-XÂ hÀ-W-§ Ä kw-tbm-Pn-¨p-m-Ip-¶ {]-
Imiw.

hÀ-W-cmPn
{]-IoÀ-W-\ ̂ -e-am-bp-m-Ip-¶ hÀ-W-§ -fp-sS {I-aam-b hn-X-
c-Ww. 

{]IoÀW-\w kw-`-hn-¨mÂ X-cw-K-ssZÀLyw IqSn-b Np-
h-¸n-\v hy-Xn-bm-\w Ip-d-bpw, X-cw-K-ssZÀLyw Ip-d-ª  h-b-e-
än-\v hy-Xn-bm-\w Iq-Sp-X-em-bn-cn-¡ pw. 

hnhn-[ hÀ-®-§ -fp-sS X-cw-K-ssZÀ-Ly-¯n-ep-Å hy-Xym-
k-am-Wv {]-IoÀ-W-\-¯n-\v Im-cWw.

a-g-hnÃv
kq-cy-{]-Im-i-¯n-\v A-´-co-£ -¯n-se P-e I-Wn-I-

bnÂ sh-¨p-m-Ip-¶  {]-IoÀ-W\w (A-]-hÀ-¯-\-hpw, B-´-
c {]-Xn-]-X-\-hpw) Im-c-W-am-Wv a-g-hnÃv D-m-Ip-¶Xv. 

{]Im-i {]-Xn-`m-k§ Ä

]mTw (6)

kq
cy-{
]-I
m-i
w Nph¸v

Hmd© v
a-ª
]-¨
\o-e
C³UntKm
h-beäv

Sunlight

Raindrop

violet
red

o
40

o42

aghnÃn-sâ ]p-dw h-¡ nÂ Np-h-¸pw, DÄ-h-¡ nÂ h-b-e-äpw 
\n-d-§ -fmWv. hn-am-\-¯nÂ \n-¶v t\m-¡ n-bmÂ a-g-hnÃv hr-
¯m-Ir-Xn-bnÂ Im-W-s¸-Sp-¶p. 

hÀ-W-§ -fp-sS ]p-\kw-tbmP\w
[-h-f {]-Imi-s¯ Xm-sg Im-Wpw-hn-[w c-v {]n-k-§ -fn-

eq-sS I-S-¯n-hn-«mÂ A-h hopw kw-tbm-Pn-¡ -p¶p. 

ho¡ -j-W-Ønc-X
H-cp Zr-iym-\p-`-hw 1/16  sk¡ â v t\-c-t¯-¡ v sd-än-\-

bnÂ X-§ n-\nÂ-¡ p-¶-Xm-Wv ho-£ -W-ØncX.
D-Zm: \yq«-sâ hÀ-W-]¼-cw th-K-¯nÂ I-d-¡ n-bmÂ sh-Å-
bm-bn Im-Wp-¶p. 

th-K-¯nÂ Np-g-äp-¶ Xo]-´w hr-¯m-Ir-Xn-bnÂ Im-Wp-
¶p. 

{]m-Yan-I hÀ-W§ Ä 
]-¨, Np-h¸v, \o-e F¶n-h tNÀ-¯v a-äv hÀ-W-§ -fp-m-

¡ m-sa-¦nepw a-äv hÀ-W-§ Ä tNÀ-¯v Cu hÀ-W-§ Ä D-m-
¡ m³ I-gn-bnÃ. A-Xn-\mÂ Np-h¸v, ]-¨, \o-e F-¶nh-sb {]m-
Yan-I hÀ-W-§ Ä F-¶v ]-d-bp-¶p. 

Zzn-Xo-b-hÀ-W-§ Ä
c-v {]m-Yan-I hÀ-W-§ Ä tNÀ-¶p-m-Ip-¶ hÀWw. D-Zm. a-
ª , a-P-´,kb³

]¨  + Np-h-¸v = a-ª
]¨  + \oe  = k-b³
Np-h-¸v +  \oe   = a-P´

]q-c-I-hÀ-W§ Ä
[-h-f-{]-Im-iw e-`n-¡ m³ tNÀ-¡ p-¶ {]m-Yan-I hÀ-W-hpw ZznXo-b 
hÀ-Whpw

]¨ + a-P´ = [-h-f-{]-Imiw
\o-e  + aª    = [-h-f-{]-Imiw
Np-h¸v + kb³ = [-h-f-{]-Imiw

R

M

B
C G

Y

G+M =
Y+B = 
R+C =

shÅ
shÅ
shÅ
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A-Xm-cy h-kv-Xp-¡ Ä
{]-Im-iw I-S-¯n-hn-Sm-¯ h-Øp-¡ -fm-Wn-h. H-cp A-Xm-

cyh-Øp A-Xn-sâ A-Xn-sâ \nd-s¯ am-{Xw {]-Xn-^-en-¸n-¡ p-
I-bpw _m-¡ n hÀ-W§ -sf B-Knc-Ww sN-¿p-Ibpw sN-
¿p¶p. FÃm hÀ-W-§ -sfbpw B-Knc-Ww sN-¿p-¶ h-Øp I-
dp-¸mbpw {]-Xn-^-en-¸n-¡ p-¶ h-Øp sh-Å-bmbpw Im-W-s¸-
Sp-¶p. 

H-cp h-Øp-hnÂ \n-¶v G-Xv hÀ-WamtWm {]-Xn-]-Xn-¨p- 
h-cp¶-Xv A-Xm-bn-cn¡ pw B h-Øp-hn-sâ \ndw.

kp-Xm-cy h-Øp¡ Ä 
{]-Im-iw I-S-¯n-hn-Sp-¶ h-kv-Xp-¡ -fm-Wn-h. H-cp kp-Xm-

cy h-Øp A-Xn-sâ \nd-s¯ am-{Xw I-S-¯n-hn-Sp-Ibpw a-äp 
hÀ-®§ -sf B-Knc-Ww sN-¿p-Ibpw sN-¿p¶p. Zzo-Xo-b-hÀ-
W-¯n-ep-Å h-kv-Xp B h-À-W-t¯m-sSm-¸w A-Xn-se L-S-I-
hÀ-W-§ -tfbpw I-S-¯n-hn-Sp¶p. FÃm hÀ-W-§ -tfbpw I-S-
¯n-hn-Sp-¶ h-kv-Xp sh-Å-bm-bn Im-Wp-¶p. 

tkm-fmÀ-kv-s]{Îw
tkm-fmÀ kv-s]-{Î-¯n-se hn-In-c-W-§ -fm-Wv tdUntbm X-cwKw, 
ssa-t{Im X-cwKw, C³-{^m-sdUv, Zr-iy-{]-Imiw, AÄ-{Sm-h-b-
e-äv, XIn-cWw, Km-am-In-cWw. C-XnÂ B-hr-¯n Ip-d-ª Xpw 
X-cw-K-ssZÀLyw Iq-Sn-bXpw tdUn-tbm-X-cw-K-hpw, B-hr-¯n 
Iq-Sn-b-Xpw X-cw-K-ssZÀLyw Ip-d-ª Xpw Km-am-In-c-ahpw B-
Wv. 

hn-k-c-Ww. 
{]-Im-i-¯n-sâ {I-a-c-ln-Xhpw ̀m-Kn-I-hp-am-b {]-Xn-]-X-

\-am-Wv hn-k-cWw. Np-h-¸n-\v h-kc-Ww Ip-dhpw h-b-e-än-\v hn-
kc-Ww Iq-Sp-X-ep-amWv. I-W-§ -fp-sS h-en-¸w Iq-Sp-t¼mÄ hn-
kc-Ww Iq-Sp¶p.

I-W-§ -fp-sS h-ep-¸w {]-Im-i-¯n-sâ X-cw-K-ssZÀ-Ly-
t¯-¡ mÄ Iq-Sp-X-em-bmÂ FÃm hÀ-W-§ Ä¡ pw H-cp t]m-
se hn-kc-Ww kw-`-hn-¡ p-¶p. 
D-Zm : D-Z-bm-kvX-a-b k-a-b-§ -fnÂ kqcy-tKm-fw Nph-¶p Im-
Wp-¶p. 

þ B-Im-i-¯n-sâ \o-e \n-dw
þ A]-I-S kqN-\m kn-á-ep-I-fnÂ Nph-¸v \n-dw D-]-tbm-Kn-¡ p-
¶p. 

þ N-{µ-\nÂ B-Im-iw C-cp--Xm-bn-¡ m-Wm³ Imc-Ww A-hn-sS 
A-´-co-£ -anÃm-¯-Xn-\mÂ hn-kc-Ww kw-`-hn-¡ m-¯-Xm-Wv. 

Snâ-Â {]-`mhw
H-cp sIm-tfm-bn-UÂ {Z-h-¯n-eqsStbm k-kv-s]³-j-\n-

eqsStbm {]Im-i In-c-W-§ Ä IS-¶p t]m-Ip-t¼mÄ A-Xn-
se sNdn-b I-Wn-I-IÄ hn-kc-Ww aq-ew {]-Im-in-X-am-Ip-¶-
Xm-Wv SnâÂ {]-`m-hw. h-ep-¸w Iq-Sp-t¼m-Ä hnk-c-W Xo{h-X 
Iq-Sp-¶p. 

C³-{^m-sd-Uv t^m-t«m-{Km^n.
C³-{^m-sd-Uv In-c-W-§ Ä-¡ v X-cw-K-ssZÀ-Lyw Iq-Sp-X-

epw hn-kc-Ww Ip-d-hp-am-b-Xn-\mÂ hn-Zq-c-h-Øp-¡ -fp-sS 
t^mt«m F-Sp-¡ m³ D-]-tbm-Kn-¡ p-¶ C³-{^m-sd-Uv ̂ nÂ-ä-dp-
IÄ C³-{^m-sd-Uv In-c-W§ -sf am{Xw I-S-¯n-hn-Sp-¶p. 

C³-{^m-sd-Un-sâ D-]-tbm-K-§ Ä
þ hn-Zq-c-h-kv-Xp-¡ -fp-sS t^mt«m F-Sp-¡ m³
þ dn-tam-«v I¬-t{SmÄ
þ cm{Xn t^m-t«m F-Sp-¡ p-¶ Iym-a-d-I-fnÂ

Ce-t{Îm-Wn-Ivkv
C-e-tÎm-Wp-I-fp-sS kz-`m-h-s¯-¡ p-dn¨pw A-h-sb \n-b-{´n-
¨v D-]-tbm-K-{]-Z-am-¡ p-¶-Xn-s\-¡ p-dn-¨p-ap-Å ]T-\-am-Wv Ce-
t{Îm-Wn-Ivkv
C-e-t{Îm-Wn-Iv D-]-I-c-W-§ -fnÂ D-]-tbm-Kn-¨n-cn-¡ p-¶ A-
Sn-Øm-\ L-S-I-§ Ä

{]Xn-tcm-[-I-§ Ä
skÀ-¡ o-«n-se ssh-Zyp-X-{]-hm-lw \n-b-{´n¨v Hmtcm L-

S-I-¯n\pw B-h-iyamb s]m-«³-jyÂ hy-Xym-kw {]-Zm-\w 
sN-¿p-I-bm-Wv {]Xn-tcm-[-I-§ -fp-sS [À-½w.C-Xn-sâ bq-Wnäv 
Hmw Dw {]-Xo-Iw       BWv

C³-U-Î-dpIÄ
skÀ-¡ o-«n-se ssh-Zyp-X {]-hm-l-¯n-ep-m-Ip-¶ am-

ä§ sf DuÀ-P \-ã-anÃm-sX F-XnÀ-¡ m³ I-gn-hp-Å I-¼n-¨p-
cp-fp-I-fm-Wv C³-U-Î-dp-IÄ. Cu I-gn-hn-s\ C³-U-Î³-kv F-
¶p ]-d-bp¶p. skÂ-^v C³-U-£ ³ F-¶ {]-hÀ-¯-\-¯n-
sâ A-Sn-Øm-\-¯n-em-Wv C-Xv {]-hÀ-¯n-¡ p-¶Xv. C-Xn-sâ 

bq-Wn-äv slân (H) BWv. {]-Xo-Iw          BWv.

Cet{Îm-Wn-Ivkpw

B-[p-\n-I km-t¦Xn-I hn-Zybpw

]mTw (7)
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I-¸m-knäÀ
ssh-Zyp-X NmÀ-Pv kw-`-cn-¨p sh-¡ m\pw B-h-iym-\p-kc-

Ww hn-«p sIm-Sp-¡ p-¶-Xn\pw D-]-tbm-Kn-¡ p-¶ L-S-I-am-Wv I-
¸m-knäÀ. NmÀ-Pv kw-`-cn-¨v h-bv-¡ m-\p-Å ti-jn-sb I-¸m-kn-
ä³-kv F-¶v ]-d-bp¶p. C-Xn-sâ bq-Wn-äv ̂ m-c-Uv (F) B-Wv. 

I-¸m-kn-ä-dn-sâ {][m-\ ̀m-K-§ Ä
1. c-v tem-l-t¹-äp-IÄ  2. tem-l-t¹-äp-IÄ-¡ n-S-bn-em-bn 
ssU C-e-{În-Iv ]-ZmÀ°w

t]-¸À I-¸m-knäÀ 
tem-l-t¹-äp-IÄ-¡ n-S-bnÂ ssU C-e-{În-¡ m-bn t]-¸À D-

]-tbm-Kn-¨n-«p-Å I-¸m-knäÀ.
Ce-t{Îm-en-än-Iv I-¸m-knäÀ

tem-l-t¹-äp-IÄ-¡ n-S-bnÂ ssU-C-e-{În-¡ m-bn Ce-t{Îm-
sse-äv D-]-tbm-Kn-¨n-«p-f-f I-¸m-kn-äÀ

hnhn-[ X-cw Nm-e-I-§ Ä
Nm-e-I-§ Ä
ssh-Zyp-Xn-sb \-¶m-bn I-S-¯n-hn-Sp-¶ ]-ZmÀ°w.

C³-kp-teäÀ
ssh-Zyp-Xn-sb I-S-¯n-hn-Sm-¯ ]-ZmÀ°w.

AÀ-[ Nm-e-I§ Ä
Nm-e-I-§ Ä¡ pw C³-kp-te-ä-dp-IÄ¡ pw C-S-bnÂ ssh-ZypX-
sb I-S-¯n-hn-Sp-¶ ]-ZmÀ°w.

tUm-¸nMv
AÀ-[-Nm-e-I-§ -fnÂ a-äpNn-e aq-e-I-§ Ä A\p-tbm-Py-

am-bn I-eÀ-¯n C-h-bp-sS Nme-I-X hÀ-[n-¸n-¡ m³ I-gn-bpw. 
Cu {]-{Inb-sb tUm-¸n-Mv F-¶v ]-d-bp-¶p. 

U-tbmUv
H-cp ̀m-Kw (P) ssS¸pw a-dp-`m-Kw (n) ssS-¸pw  B-bn tUm-¸nw-Mv 
\-S¯n-b A-À-² Nm-e-I {In-Ì-em-Wv U-tbm-Uv

U-tbm-Uv kÀ-¡ o-«nÂ 
1. t^mÀ-thÀ-Uv _-b-kn-Mv U-tbm-Un-sâ t]m-kn-äo-hv ̀ m-Kw (P) 
skÃn-sâ t]m-kn-äohn-t\mSpw s\-K-äo-hv ̀m-Kw (n) s\-K-äohn-
t\mSpw _-Ôn-¸n-¨mÂ ssh-Zyp-Xn {]-h-ln-¡ pw. Cu co-Xn-
bnÂ _-Ôn-¸n-¡ p-¶-Xn-s\-bm-Wv t^mÀ-t_À-Uv _-b-kn-Mv 
F-¶v ]-d-bp-¶p. 

2. dnth-gv-kv _-b-knMv 

U-tbm-Un-sâ p ̀m-Kw skÃn-sâ s\-K-äohn-t\m-Spw n ̀m-
Kw t]m-kn-äohn-t\m-Spw _-Ôn-¸n-¨mÂ U-tbm-Un-eq-sS ssh-
Zyp-Xn {]-h-ln-¡ p-¶nÃ. Cu co-Xn-bnÂ U-tbm-Un-s\ kÀ-¡ o-
«nÂ _-Ôn-¸n-¡ p-¶-Xn-s\ dn-th-gv-kv _-b-kn-Mv F-¶v ]-d-bp-
¶p. 

d-În-^n-t¡ j³
ACIdân-s\ DCIdâ v B-¡ n-am-äp-¶ {]-hÀ-¯-\-am-Wv d-În-
^n-t¡ j³.

{Sm³-kn-Ì-dpIÄ
BÀ-[-Nm-e-I-§ Ä D-]-bm-Kn-¨v \nÀ-½n-¨n-cn-¡ p-¶ C-e-t{Îm-Wn-Iv 
L-S-I-am-Wv {Sm³-kn-ÌÀ. C-Xn-\v aq-¶v sSÀ-an-\-ep-I-fpv. 

hnhn-[ X-c-¯n-ep-Å {Sm³-kn-Ìp-IÄ

1. pnp{Sm³-kn-ÌÀ AÀ-[-Nm-e-I {In-Ì-en-sâ c-v ̀m-K-§ -fnÂ     
p ta-J-e-bpw A-h-bp-sS C-S-bnÂ n ta-J-e-bpw cq-]-s¸-Sp-¯n-
sb-Sp-¯ kw-hn-[m-\-am-Wn-Xv

2.  pnp{Sm³-kn-ÌÀ AÀ-[-Nm-e-I {In-Ì-en-sâ c-v ̀m-K-§ -fnÂn 

ta-J-ebpw A-h-bp-sS C-S-bnÂ p ta-J-ebpw cq-]-s¸-Sp-¯n-
sb-Sp-¯ kw-hn-[m-\-am-WnXv.
D-]-tbm-Kw : Bw-¹n-^n-t¡ -j³
Bw-¹n-^n-t¡ j³

ssh-Zyp-Xn kn-á-ep-I-fp-sS i-àn hÀ-[n-¸n-¡ p-¶ {]-{In-
b-bm-Wv Bw-¹n-^n-t¡ -j³. C-Xn-sâ ̂ -e-am-bn kn-á-ep-I-fp-
sS Bb-Xn hÀ-[n-¡ p-¶p. 

Cât{Kä-Uv skÀ-¡ o-«pIÄ
[m-cm-fw d-kn-Ì-dpIÄ, U-tbm-UpIÄ, {Sm³-kn-kv-ä-dp-

IÄ, I-¸m-kn-ä-dp-IÄ F¶n-h DÄ-sIm-Åp-¶ skÀ-Io-«v H-cp 
sNdn-b AÀ-[-Nm-e-I Nn-¸n-\p-ÅnÂ H-Xp-¡ n \nÀ-½n-¨n-cn-¡ p-
¶ kw-hn-[m-\-am-Wv Câ-t{Kä-Uv skÀ-¡ o-«v( IC Nn¸v)

IC Nn-¸p-I-fp-sS {]m-[m-\yw 
1. D-]-I-c-W-§ -fp-sS h-ep-¸w Ip-d-¡ m³ km-[n-¨p. 
2. Ipd-ª  DuÀ-Ö D-]-tbm-Kw
3. ZoÀ-L-Im-ew Cu-Sp \nÂ-¡ p-¶p. 
4. hn-iz-k-\o-bX
5. G-Xv Xm-]-\n-e-bnepw {]-hÀ-¯n-¸n-¡ m³ km-[n-¡ pw.

t^m-t«m-Wn-Ivkv
{]-Im-i-I-W-§ fmb t^m-t«m-Wp-I-fp-sS kz-`m-hw \n-b-

{´-Ww D-]-tbm-Kw F-¶n-h-sb-¡ p-dn-¨v ]Tn-¡ p-¶ im-kv-{X-
im-J-bm-Wv CXv. te-kÀ H-]v-än-Ivkpw ss^-_À H-]v-än-Ivkpw 
C-Xn-sâ ̀m-K-§ -fm-Wv. 

ss
h
-Zy
p-X
 k
n-á
Â

kabw

Bw-¹n-^n-t¡ -j-\p-ap¼v Bw-¹n-^n-t¡ -j-\p-ap¼v

ss
h
-Zy
p-X
 k
n-á
Â
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te-kÀ H-]v-än-Iv-kv D-]-tbm-Kn-¡ p-¶ ta-J-e-IÄ
CD,DVD ssd-äÀ, _mÀ-tIm-Uv doUÀ.
Wifi (Wireless Fikility)

h-b-dp-I-fp-sS k-lm-b-anÃm-sX tdUntbm X-cw-K-§ Ä D-
]-tbm-Kn-¨v D-]-I-c-W-§ Ä X-½nÂ _-Ôn-¸n-¨v hnh-c-ssI-am-
äw km-[y-am-¡ p-¶ kw-hn-[m-\-am-WnXv.

Un-Pn-äÂ Iyma-d
Nn-{X-§ -sfbpw Zr-iy-§ -sfbpw t\-cn-«v Un-Pn-ä-Â kn-á-

ep-I-fm-¡ n am-äp-¶-h-bm-Wv Un-Pn-äÂ Iyma-d. Iym-a-d-bn-se C-
ta-Pv sk³-k-dm-Wv C-Xv sN-¿p-¶-Xv. CCTV sam-ss_Â t^m-
WpIÄ, t{Um-Wp-IÄ F-¶n-h-bnÂ sNdn-b Un-Pn-äÂ Iym-a-d-
IÄ L-Sn-¸n-¨n-cn-¡ p-¶p. 

\mt\m sSIv-t\mf-Pn
-9m1nm=10 . 1nm ap-XÂ 100 nm  h-sc h-en-¸-ap-Å I-W§ -sf D-]-

tbm-K-s¸-Sp-¯n ]pXn-b ]-ZmÀ-°-§ fpw D-]I-c-W ̀m-K-§ -fpw 
D-m-¡ p-¶ im-kv-{X-im-J-bm-Wv \mt\m sSIv-t\m-f-Pn. 

tdm-t_m-«n-Iv-kv
a-\p-jy \n-b-{´n-Xtam kz-bw {]-hÀ-¯-I kw-hn-[m-\w 

hgntbm hn-Zq-c-\n-b{´-W kw-hn-[m-\w hgn-tbm IÀ-¯hyw 
\nÀ-h-ln-¡ p-¶ b-{´-§ -fm-Wv tdm-t_m-«pIÄ, td-t_m-«p-I-fp-
sS \nÀ-½m-Whpw D-]-tbm-Khpw {]-Xn-]m-Xn-¡ p-¶ im-kv-{X-im-
J-bm-Wv tdm-t_m-«n-Ivkv.

tdm-t_m-«p-I-fp-sS D-]-tbm-K-§ Ä
1. hn-Zy-`ym-k B-h-iy-§ Ä¡ v.
2. hy-h-km-bn-I-am-bn D-]-tbm-Kn-¡ p-¶p. 
3. KmÀln-I tPm-en-IÄ \nÀ-Æ-ln-¡ m³
4. sa-Un-¡ Â k-b³-kv cwK-¯v
5. {]Xn-tcm-[-cw-K¯v.

Ce-t{Îm-Wn-Iv am-en-\y-§ Ä(Cþam-en-\y§ Ä)
Ce-t{ÎmWn-I am-en-\y-§ -sf-bm-Wv Cþ am-en-\y-§ Ä F-

¶v ]-d-bp-¶-Xv. 
Cþ am-en-\y-§ Ä D-m-¡ p-¶ {]-iv-\-§ Ä
1. A-´-co£ w, Pew, Np-äp-]m-Sv F-¶nh-sb a-en-\-s¸-Sp-¯p-
¶p. 
2. hn-j-hm-X-I-§ Ä D-m-¡ p¶p. km-aqln-I {]-iv-\-§ Ä D-
m-¡ p¶p. 

C-Ô-\-§ Ä
I-¯p-t¼mÄ [m-cm-fw Xm-t]mÀ-Pw ]p-d-¯p-hn-Sp-¶ ]-

ZmÀ-°-§ -fm-Wv C-Ô-\§ Ä. C-h I-¯p¶Xv Hm-Iv-kn-P-sâ 
k-lm-b-¯m-em-Wv. 

]qÀ-W-Pze\w
C-Ô-\§ Ä Hm-Iv-kn-P-\p-am-bn {]-hÀ-¯n-¨v Xm-]hpw {]-

Im-i-hpw, A-tXm-sSm¸w Co  \o-cm-hnbpw D-m-Ip-¶-{]-hÀ-2 

¯-\-am-Wn-Xv. 
`m-Kn-I-Pze-\w

B-h-iy-am-b A-f-hnÂ Hm-Iv-kn-P³ e-`n-¡ m-sX C-Ô-\-
§ Ä I-¯p-¶-Xn-s\-bm-Wv ̀ m-Ko-I-Pze-\w F-¶v ]-d-bp-¶p. 
`mKo-I Pye-\w sIm-v C-Ô-\-\ãw, k-a-b \-ãw IqSn-b A-
f-hnÂ Co bpw Co Dw D-m-Ip¶p. C-Xv A-´-co-£ w a-en-\-am-2 

¡ p-¶p. 
]p-\-Øm-]n-¡ m³ I-gn-bm-¯ DuÀP-t{km-X-ÊpIÄ 

D-]-tbm-Kn-¨v Xo-cp-¶-Xn-\-\p-k-cn-¨v ]p-\-cpÂ-]m-Zn-¸n-
¡ m³ I-gn-bm-¯ DuÀ-P t{km-X-Êp-IÄ F-¶v ]-d-bp-¶-Xv. 
D-Zm t^m-knÂ C-Ô-\§ Ä (s]{t{Sm-fnbw, IÂ-¡ cn, {]-Ir-
Xn hm-X-Iw ) \yq-¢n-bÀ C-Ô-\§ Ä

]p-\-Øm-]n-¡ m³ I-gn-bp-¶ DuÀP-t{km-X-Êp-IÄ 
D-]-tbm-Kn-¨v Xo-cp-¶-Xn-\-\p-k-cn-¨v ]p-\-cpÂ-]m-Xn-¸n-

¡ m³ I-gn-bp-¶ C-Ô-\-§ -sf-bm-Wv C¯-cw DuÀÖ-t{km-X-
Êp-IÄ F-¶v ]-d-bp-¶-Xv. 
D-Zm: _-tbm-am-kv, _-tbm-Kymkv, kq-cy³, Imäv, ssl-{UP³

t^m-knÂ C-Ô-\-§ Ä 
e-£ -¡ -W-¡ n-\v hÀ-j-§ Ä-¡ v-ap-¼v a-®n-\-Sn-bnÂ s]«p-

t]m-b k-ky-§ fpw Po-hn-Ifpw hm-bp-hn-sâ B-km-¶n-[y-
¯nepw D-¶-X Xm-]-\n-e-bpepw aÀ-Z-¯nepw cq-]m´-cw {]m-]n-
¨p-m-b-Xm-Wv t^m-knÂ C-Ô-\-§ Ä. 
D-Zm:(s]-t{Sm-fnbw, IÂ-¡ cn, {]-Ir-Xn hm-X-Iw.) \yq-¢n-bÀ C-
Ô-\§ Ä 

]p-\-Øm-]n-¡ m-³ I-gn-bp-¶ DuÀP-t{km-X-ÊpIÄ
D-]-tbm-Kn-¨v Xo-cp-¶-Xn-\-\p-k-cn-¨v ]p-\-cpÂ-]m-Xn-¸n-

¡ m³ I-gn-bp-¶ C-´-\-§ -sf-bm-Wv C¯cw DuÀÖ-t{km-X-
Êp-IÄ F-¶v ]-d-bp-¶-Xv. 
D-Zm: _-tbm-amkv, _-tbm-Kym-kv,kq-cy³, Imäv, ssl-{U-P³

Dw

]mTw (8)

DuÀ-Ö ]-cn-]me\w
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t^m-knÂ C-Ô-\§ Ä
e-£ -¡ -W-¡ n-\v hÀ-j-§ Ä-¡ v ap-¼v a-®n-\-Sn-bnÂ 

s]«p-t]m-b k-ky-§ fpw Po-hn-Ifpw hm-bp-hn-sâ A-km-¶n-
[y-¯nepw D-¶-X Xm-]-\n-e-bnepw aÀ-Z-¯nepw cq-]m-´-cw 
{]m-]n-¨p-m-b-Xm-Wv t^m-knÂ C-Ô-\-§ Ä. 
D-Zm: s]-t{Sm-fnbw, IÂ-Icn, {]-Ir-Xn-hmXIw

kn. F³. Pn (CNG)

Iw-{]-kv-Uv \m-Nz-dÂ Kym-km-Wv CNG C-Xn-se {][m-\ LS-
Iw ao-sX-bv³ B-Wv. 
D-]-tbmKw
hm-l-\-§ -fnepw hy-h-km-b-im-e-I-fnepw sXÀ-aÂ ]-hÀ-tÌ-
j-\p-I-fnepw C-Ô-\-am-bn D-]-tbm-Kn-¡ p-¶p. 

FÂ. F³. Pn (L.N.G)

en-Izn-ss^-Uv \m-Nz-dÂ Kym-km-Wv LNG C-Xn-sebpw 
{][m-\ L-S-Iw ao-sX-bv³ B-Wvv. {]-Ir-Xn hm-XI-s¯ {Z-ho-
I-cn-¨v ku-I-cy-{]-X-am-bn Zq-c-Ø-e-§ -fn-te-¡ v sImvv-
t]mImw F-¶-Xm-Wv LNG {]m-[m-\yw. 

FÂ. ]n. Pn.(LPG) 
en-Izn-ss^-Uv s]-t{Sm-fn-bw Kym-kv F-¶-Xm-Wv LPG bp-

sS ]qÀ-®-cq]w. C-Xn-se {]m[m-\ LS-Iw _yq-s«-bv³. KmÀ-
ln-I LPG bnÂ hm-X-I-t¨mÀ-¨ Xn-cn-¨-dn-bp-¶-Xn\v Cu-sX-
bnÂ saÀ-Iym-]v-ä³ I-eÀ-¯p-¶p. 

IÂ-¡ -cn. 
`q-an-bnÂ e-`n-¡ p¶ t^m-knÂ C-Ô-\-§ -fnÂ G-ähpw 

Iq-Sp-X-epÅ-Xv IÂ-¡ -cn-bmWv. IÂ-¡ -cn-bn-se {][m-\ LS-
Iw ImÀ-_-WmWv. C-XnÂ A-S-§ n-bn-«p-Å ImÀ-_-Wn-sâ A-
Sn-Øm-\-¯n-ev ]o-äv, en-Kv-ss\äv, _n-äp-an\-kv tImÄ, B{´-
ssk-äv F-¶n§ -s\ IÂ-¡ n-cn-sb \m-em-bn Xn-cn-¡ mw. 

IÂ-¡ -cn-bn-se hm-bp-hn-sâ A-km-¶n-[y-¯nÂ tkzZ-
\w sN-bv-XmÂ A-tam-Wn-b, tImÄ-Kymkv, tImÄ-«mÀ, tIm-¡ v 
F¶n-h e-`n-¡ pw. 

I-temdn-I aq-eyw. 
H-cp In-tem-{Kmw CÔ\w ]qÀ-®-am-bn I-¯p-t¼mÄ ]p-d-

¯p hn-Sp-¶ Xm-t]mÀ-Ö-¯n-sâ A-f-hm-Wv B C-Ô-\-¯n-
sâ I-temdn-I aq-eyw. C-Xn-sâ bq-Wn-äv Intem PqÄ/ In-tem-
{Kmw BWvv. I-temdn-I aq-eyw G-ähpw IqSn-b C-Ô-\-am-Wv 
ssl-{U-P³. ]-t£  C-Xv F-fp-¸w Xo ]n-Sn-¡ p-¶Xpw kv-t^m-
S-I kz-`m-h-ap-Å-Xp-amWv. B-b-Xn-\mÂ H-cp Ø-e-¯p \n-
¶pw a-äp Ø-e-t¯¡  sImp-t]mm-Im\pw kvw-`-cn-¡ m\pw 
_p-²n-ap-«m-Wv. 

_-tbm-amkv.
P-´p-¡ -fp-sS-bpw, k-ky-§ -fp-sS-bpw i-co-c-`m-K-§ -fpw 

A-h-in-ã-§ -f-ap-am-Wv _-tbm-am-kp-IÄ. 
D-Zm : hn-dIv, Nm-W-I-h-cfn.

_-tbm-am-kn-sâ tZm-j§ Ä.
A-´-co-£  a-en-\o-IcWw Cu-¨-I-tfbpw {]m-Wn-I-

tfbpw B-IÀ-jn-¡ p¶p, ]-IÀ-¨-hym-[n-IÄ D-m-Ip-¶p, I-
tem-dn-I-aqeyw Ip-d-hm-Wv. 
_-tbm-Kym-kv _-tbm-am-kn-s\ _-tbm-Kym-kv ¹mânÂ \n-
t£ -]n-¨mÂ Hm-Iv-knP-sâ A-`m-h-¯nÂ _m-Îo-cn-b-I-fp-sS 
{]-hÀ-¯-\-^-e-am-bn _-tbm-Kym-kv D-m-Ip¶p. C-Xn-se 
{][m-\ LS-Iw ao-sX-bv³ B-Wv. 

_-tbm-Kym-kn-sâ Kp-W-§ Ä. 
þ ]p-I Ip-d-c-bp-¶p. 
þ A-´-co-£  a-en-\o-Ic-Ww D-m-Ip-¶nÃ. 
þ _-tbm-am-kn-s\-¡ mfpw D-bÀ-¶ I-temdn-I aqeyw
þ ]-IÀ-¨ hym-[n-I-fp-m-Ip-¶nÃ.

ku-tcmÀ-Pw
kq-cy-\nÂ \n-¶pw e-`n-¡ p-¶ DuÀ-P-s¯-bm-Wv ku-

tcmÀv-Pw F-¶v ]-d-bp-¶Xv. Cu DuÀv-Öw Xm-tg ]-d-bp-¶ co-
Xn-bnÂ D-]-tbm-Kn-¡ mw. 
1. tkm-fmÀ skÂ 
{]Im-timÀ-Pw ssh-Zyp-tXmÀ-P-am-bn am-äp-¶ D-]-I-c-W-am-Wv 
tkm-fmÀ skÂ. C-sXm-cp P.Nk-Ôn Un-tbm-Um-Wv. 
2. tkm-fmÀ ]m\Â 
A-t\-Iw tkm-fmÀ skÃp-IÄ tbm-Pn-¸n-¨mÂ Iq-Sp-XÂ ssh-
Zyp-tXmÀ-Öw D-m-¡ mw. C¯-cw kw-hn-[m-\-s¯-bm-Wv 
ssh-Zyp-tXmÀ-Öw F-¶v ]-d-bp-¶Xv. sX-cp-hp hn-f-¡ p-IÄ {]-
hÀ-¯n-¸n-¡ m\pw IrXn-a D-]-{K-l-§ -fpsS DuÀ-P B-h-iy-
§ Ä¡ pw tkm-fmÀ ]m-\-ep-IÄ {]-tbm-P-\-s¸-Sp-¯p-¶p. 
3. tkm-fmÀ hm-«À loäÀ.
ku-tcmÀ-P-¯n-se Xm-] In-c-W§ -sf t\-cn-«v {]-tbm-P-\-s¸-
Sp-¯p-¶ D-]-I-c-W-am-WnXv. tkm-fmÀ Ip-¡ -dn-epw, Xm-]-hn-In-
c-W§ -sf t\-cn-«p {]-tbm-P-\-s¸-Sp-¯p-¶p. 
4. tkm-fmÀ sXÀ-aÂ ]-hÀ-¹mâ v.
C-hn-sS ku-tcmÀ-Öw D-]-tbm-Kn-¨v ssh-Zyp-Xn DÂ-]m-Xn-¸n-
¡ p¶p. tIm¬-tI-hv dn-^v-f-Î-dp-IÄ D-]-tbm-Kn-¨v kq-cy c-iv-
anI-sf I-dp-¯ s]-bn-sâ Sn-¨Xpw P-ew \n-d-¨-Xp-amb ss]-¸p-
I-fnÂ t^m¡ -kv sN-¿p¶p. XÂ-^-e-am-bn P-ew Xnf-¨v \o-cm-
hn-bm-Ip¶p. Cu \o-cm-hn D-]-tbm-Kn-¨v SÀ-ss_³ Xnc-¨v P-\-
td-äÀ {]-hÀ-¯n-¸n-¡ p-¶p. 

\yq-¢nbÀ DuÀPw.
\yq-¢n-b-kn-ep-Å DuÀP-s¯ \yq-¢nbÀ DuÀ-P-sa-¶v ]-d-

bp¶p. C-Xv c-v co-Xn-bnÂ ]p-d-s¯-Sp-¡ mw. 

145 146



1. \yq-¢n-bÀ ̂ n-j³
2. \yq-¢n-bÀ ̂ yq-j³

1. \yq-¢n-bÀ ̂ nj³
A-täman-I ̀m-cw IqSn-b \yq-¢n-b-kpI-sf \yq-t{Sm¬ D-]-

tbm-Kn-¨v ̀ m-cw Ip-d-ª  \yq-¢n-b-kp-I-fm-bn hn-L-Sn-¸n-¡ p-¶ 
{]-hÀ-¯-\-am-Wv \yq-¢n-bÀ ̂ nj³. C-tXm-sSm-¸w [m-cmfw 

2DuÀ-Pw ]p-d-¯p-hn-Sp-¶p.  (E=McF-¶ k-a-hm-Iy-¯n-sâ A-
Sn-Øm-\-¯nÂ ) B-äw t_mw-_n-sâ {]-hÀ-¯-\ XXzw C-Xm-
Wv. 

\yq-¢n-bÀ ]-hÀ-tÌ-j-\p-I-fnÂ ̂ n-j³ {]-hÀ-¯\-s¯ 
\n-b-{´n-¨v ssh-Zyp-tXmÀ-Pw DÂ-]m-Zn-¸n-¡ p-¶p. 

2. \yq-¢n-bÀ ̂ yqj³
A-täman-I ̀ m-cw Ip-d-ª  \yq-¢n-b-ÊpI-sf tbm-Pn-¸n-¨v 

am-kv IqSn-b \yq-¢n-b-Êm-¡ n am-äp-¶ {]-hÀ-¯-\-am-Wv \yq-¢n-
bÀ ̂ yq-j³. 

2Cu {]-hÀ-¯-\-¯nepw \-ã-s¸-Sp-¶ {Z-hyw E=Mc F-¶ 
sF³-Ìo-\n-sâ k-a-hm-Iy-¯n-sâ A-Sn-Øm-\-¯nÂ DuÀ-P-
am-bn am-dp¶p. kq-cy-\nepw \-£ -{X-§ -fnepw \yq-¢n-b-À ̂ yq-
j-\m-Wv \-S-¡ p-¶-Xv. 

ssl-{U-P³ t_mw-_n-sâ {]-hÀ¯-\w \yq-¢n-bÀ 
^yqj-sâ A-Sn-Øm-\-¯n-em-Wv. 

]m-c-¼cy DuÀP-t{km-X-ÊpIÄ
]-c-¼-cm-K-X-am-bn D-]-tbm-Kn-¨p t]m-cp-¶ DuÀ-P t{km-X-

Êp-I-sf ]m-c-¼-cy DuÀP-t{km-X-Êp-IÄ F-¶v ]-d-bp-¶p. 
D-Zm t^m-knÂ C-Ô-\-§ Ä, P-e-ssh-Zyp-X \nebw
]m-c-¼-tcyX-c DuÀP-t{km-X-Êp-I-Ä. 
D-Zm:tkm-fmÀ F-\ÀPn, ssä-UÂ F-\ÀPn, _-tbm-Kym-kv, \yq-
¢n-bÀ F-\À-Pn. 

{Ko³ F-\-ÀPn (¢o³ F-\ÀPn)
{]-Ir-Xn-¡ n-W-§ p-¶ DuÀP-t{km-X-Êp-I-fnÂ-\n-¶v ]-cn-

k-c-a-en-\o-I-c-W-ap-m-Im-sX \nÀ-½n-¡ p-¶ DuÀ-P-am-Wv 
{Ko³ F-\À-Pn. 

D-Zm: ]p-\-Øm-]n-¡ m³ I-gn-bp-¶ DuÀP-t{km-X-Êp-I-
fnÂ \n-¶v DÂ-]m-Zn-¸n-¡ p-¶ FÃm Xcw DuÀ-P-§ -fpw. 

{_u¬ F-\ÀPn
]p-\-Øm-]n-¡ m³ I-gn-bm¯v Du-ÀP-t{km-X-Êp-I-fm-b 

s]-t{Sm-fnbw, IÂ¡ -cn F-¶n-h-bnÂ \n-¶p-m-Ip-¶ DuÀ-P-
hpw \yq-¢nbÀ DuÀ-P-hpw tNÀ-¶-Xm-Wv {_u¬ F-\ÀPn. C-
Xv B-tKm-f-Xm]-\w DÄ-s¸-sS-bp-Å ]-cn-k-c-a-en-\o-Ic-Ww D-
m-¡ p-¶p. 

DuÀ-P-{]-Xn-k-Ôn
DuÀ-P-¯n-sâ B-h-iy-I-X-bn-se hÀ-[-\hpw h-`y-X-bn-

ep-Å Ip-d-hp-amWv DuÀ-P-{]-Xn-k-Ôn. 
DuÀ-P-{]-Xn-k-Ôn-¡ p-Å Im-c-W§ Ä

þ P-\-kwJym hÀ-²\hv
þ hy-hkm-b hÂ-¡ cWw
þ ]p-\-Øm-]n-¡ m³ I-gn-bp-¶ DuÀP-t{km-X-Êp-I-fp-sS Ip-d-
ª  D-]-tbmKw.

þ ]p-\-Øm-]n-¡ m³ I-gn-bm-¯ DuÀP-t{km-X-Êp-I-fp-sS IqSn-
b D-]-tbmKw.

DuÀ-P-{]-Xn-k-Ôn-¡ p-Å ]-cn-lm-c-amÀ-¤§ Ä 
þ DuÀ-Pw bp-àn-k-l-am-bn D-]-tbm-Kn-¡ pI.
þ ku-tcm-À-Pw ]-c-amh-Xn {]-tbm-P-\-s¸-Sp-¯pI. 
þ ]pXn-b ho-Sp-IÄ \nÀ-½n-¡ p-t¼mÄ h-en-¸w {I-ao-I-cn¡ p-I
þ LED emw-_p-IÄ D-]-tbm-Kn-¡ pI. 
þ {]-jÀ Ip-¡ À D-]-tbm-Kn-¡ pI. 
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Bä¯n-sâ LS-\
þ B-ä-¯n-\p-ÅnÂ a-[y-`m-K-¯m-bn \yq-¢n-b-kn-\p Npäpw hnhn-
[ sjÃp-I-fnÂ Ce-t{Îm-Wp-IÄ {I-ao-I-cn-¨n-cn-¡ p-¶p. 

sjÃp-IÄ-¡ v K,L,M,N F-¶n§ -s\ t]-cv \Â-In-bn-cn-¡ p¶p. 
sjÃp-I-fp-sS {I-a-¼dpw Hmtcm sjÃnepw DÄ-sIm-Åm³ I-gn-
bp-¶ Ce-t{Îm-Wn-sâ F-®hpw Xm-sg sIm-Sp-¡ p¶p. 

k_v-sjÃpIÄ 
Hmtcm sjÃn-sebpw Ce-t{Îm-Wp-IÄ A-Xn-sâ X-s¶-bp-

Å D-]-sjÃp-I-fnÂ AY-hm k-_v-sjÃp-I-fnÂ B-Wv \n-d-
bp-¶-Xv. 

Hmtcm sjÃnepw A-Xn-sâ {I-a-\-¼-dn-\p-Xpeyw k-_v-
sjÃp-IÄ D-m-bn-cn-¡ pw.

s,p,d,fF¶n-§ -s\-bm-Wv k-_v-sjÃp-Isf  tc-J-s¸-Sp-¯p-¶-
Xv. 
Hmtcm sjÃn-sebpw k-_v-sjÃpI-sf Xn-cn-¨-dn-bp-¶-Xn-\v k-

]ncn-tbm-Un-Iv tS-_n-fpw 
Ce-t{Îm¬ hy-Xym-khpw 

th
10

bq-Wn-äv (1)

CHEMISTRY

1234 K L M N

sjÂ-\-¼À

sjÃn-sâ t]cv

DÄ-sIm-Åm-hp-¶ ]-c-amh-Xn
C-e-t{Îm¬

1 2 3 4

K L M N

2 8 18 32
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_v-sjÃn-sâ CS-Xv hi-¯v sjÃn-sâ {I-a-\-¼À-F-gp-Xn-bmÂ 
aXn. Hmtcm k-_v-sjÃn-epw DÄ-sIm-Åm-hp-¶ Ce-t{Îm-Wp-I-
fp-sS F-®w k-_v-sjÃn-sâ h-e-Xp-hi-¯v ap-I-fn-em-bn F-gp-
XpI.

Hmtcm k-_v-sjÃnepw DÄ-sIm-Åm-hp-¶ C-e-t{Îm-Wp-I-fp-sS 
F®w

k_v-sjÂ Ce-t{Îm¬ hy-\ym-kw F-gp-Xp-¶ F-fp-¸-coXn

þ

sjÂ \¼À

sjÃn-sâ t]cv

sjÃnÂ sIm-Åm-hp-¶
]-c-amh-Xn Ce-t{Îm¬

DÄ-s¸-Sp-¶ k-_v-sjÂ 

Hm-tcm k-_v-sjÃn-epw
DÄ-sIm-Åm-hp-¶ Ce-
t{Îm-Wp-I-fp-sS F®w

k-_v-sjÂ {]-Xn-[m-\w
sN-¿p-¶ coXn

1 2 3 4

K L M N

2 8 18 32

s p ds s p ds p f

2 2 6 2 6 10 2 6 10 14

1s 2s 2p 3s 3d3p 4s 4p 4d 4f

k_v-sjÂ

DÄ-sIm-Åm-hp-¶
Ce-t{Îm-Wp-I-fp-sS

F®w

s p d f

2 6 10 14

1s
2s
3s
4s
5s
6s
7s

2p
3p
4p
5p
6p

4f
5f

3d
4d
5d
6d
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2. k-_v-sjÂ hn-\ym-kw DÂ-IrjvT aq-e-¯n-sâ {]-Xo-Iw D-]-
tbm-Kn-¨v Np-cp-¡ n F-gp-Xmw.
Ip-dn-¸ :v DÂ-IrjvT aq-e-Iw 18þmw {Kq-¸nÂ s]-Sp¶p.

Cu aq-e-I-¯n-sâ B-täman-I \-¼À 12 BWv. C-Xn-\p sXm-«p-
ap³-]p-Å DÂ-IrjvT aq-eIw**BWv. B-b-Xn-\mÂ Cu aq-e-
I-¯n-sâ {]-Xo-Iw {_m-¡ -änÂ  F-gp-Xn k-_v-sjÂ hn-\ym-
kw Xm-sg Im-Wp-¶-{]-Im-cw Np-cp-¡ mw.

CXn-\v sXm-«p-ap-¼p-Å DÂ-IrjvT aqe-Iw  Ar BWv18

k_v-sjÂ hn-\ym-khpw t»m¡ pw

k_v-sjÂ Ce-t{Îm¬ hn-\ym-k-¯n-se IqSn-b sjÂ \-
¼À X-s¶-bm-Wv ]n-cnbUv

Eg:- 1 Cr:24
21s 22s 62p 23s 63p 24s 43d

21s 22s 62p 23s 63p 43d 24s

21s 22s 62p 23s 63p 53d 14s

Eg:- 2 Cu:29
21s 22s 62p 23s 63p 24s 93d

21s 22s 62p 23s 63p 93d 24s

21s 22s 62p 23s 63p 103d 14s

21s 22s 62p 23sEg:- Mg:12

23sEg 1:- Mg: =[Ne]12

2:- Ca: =20

2Ca: = [ Ar] 4s20 18

21s 22s

aqeIw k-_v-sjÂ Ce-t{Îm¬
hn-\ymkw

k-_v-sjÂ Ce-t{Îm¬
hn-\ym-k-¯n-se IqSn-b

sjÂ \¼À

]n-cnb-Uv
\¼À

Be4

C6

 Na11

 K19

21s 22s 22p

21s 22s 62p 13s

21s 22s 62p 23s 63p 14s

2

2

3

4 4

2

2

3
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k_v-sjÂ Ce-t{Îm¬ hn-\ym-k-¯n-se {]-tXy-I-X-IÄ
1. k-_v-sjÂ Ce-t{Îm¬ hn-\ym-kw F-gp-Xp-t¼mÄ sjÂ 
{I-aw ]m-en¡ Ww

2. 'Cr'¯n-sâ-bpw 'Cu' sâbpw k-_v-sjÂ Ce-t{Îm¬-hn-\ym-

kw F-gp-Xp-t¼mÄ A-h-km\-s¯ 'd' k-_v-sjÂ ]-Ip-Xn 
\nd-ª -tXm  ]qÀ-®-am-bn \nd-ª tXm B-bn-cn-¡ Ww. 

aqeIw
C-e-t{Îm-Wp-I-fp-sS

F®w
k-_v-sjÂ Ce-t{Îm¬

hn-\ymkw

N7

F9

Na11

Cl17

Ar18

k19

7

9

11

17

18

19

2 2 31s  2s  2p

2 2 51s  2s  2p

2 2 6  1s  2s  2p 13s

2 2 6  1s  2s  2p 2 53s 3p

2 2 6  1s  2s  2p 2 53s 3p

2 2 6  1s  2s  2p 2 6 13s 3p 4s

Eg:- Sc:21

21s

K

22s 62p

L

23s 63p

M

24s

N

13d

M

21s

K

22s 62p

L

23s 63p

M

24s

N

13d

21s

K

22s 62p

L

2:- Ti22

23s
63p

M

24s

N

23d

M

21s

K

22s 62p

L

23s 63p

M

24s

N

23d

21s

K

22s 62p

L

3:- V23

23s 63p

M

24s

N

33d

M

21s

K

22s 62p

L

23s 63p

M

24s

N

33d

icnbm-b coXn

icnbm-b coXn

icnbm-b coXn

151



s t»m-¡  aq-e-I-§ -fp-sS {Kq-¸v \-¼À

's't»m-¡ v aq-e-I-§ -fp-sS _m-ly  's' k-_v-sjÃn-se Ce-
t{Îm-Wp-I-fp-sS F-®-am-bn-cn¡ pw {Kq-¸v \¼À

v

p t»m-¡ v aq-e-I-§ -fp-sS {Kq-¸v \-¼À
'p't»m-¡ v aq-e-I-§ -fp-sS _m-ly s.p k-_v-sjÃn-se B-sI 
Ce-t{Îm-Wp-I-fp-sS F-®-t¯m-sSm-¸w '10' Iq-«p-¶-Xn-\v Xp-ey-
am-bn-cn¡ pw {Kq-¸v \¼À

d t»m-¡ v aq-e-I-§ -fp-sS {Kq-¸v \-¼À
'd' t»m-¡ v aq-e-I-§ -fp-sS _mly's' k-_v-sjÃn-se Ce-t{Îm-
Wp-I-fp-sS F-®hpw sXm-«p-ap-¼pÅ 'd' k-_v-sjÃn-se Ce-
t{Îm-Wp-I-fp-sS F-®hpw Iq-«p-¶-Xn-\v Xp-ey-am-bn-cn-¡ pw {Kq-
¸v \¼À

aqe-Iw k-_v-sjÂ hn-\ym-kw t»m¡ v {Kq-¸v
\¼À

S

S

S

S

1

1

2

2

21s 12s
21s 22s 62p

21s 22s 62p 23s

21s 22s 62p 23p 64p 24s

13s

Li3

Na11

Mg12

Ca20

aeqIw k-_v-sjÂ Ce-t{Îm¬
hy-Xymkw

{Kq-¸v
\¼À

C6

AI13

CI17

21s 22s 22p

21s 22s 62p 13s 13p

21s 22s 62p 23s 53p

14

13

17

aeqIw k-_v-sjÂ Ce-t{Îm¬
hy-Xymkw

{Kq-¸v
\¼À

Sc21

Fe26

Cr24

3

8

6

21s 22s 62p 23s 63p 13d 24s

21s 22s 62p 23s 63p 43d 24s

21s 22s 62p 23s 63p 53d 14s
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tamÄ k-¦ Â¸\w
bq-Wn-äv (2)

23þ A-hKm-t{Um \¼À  (Na) = 6.022x10

þ {Kmw A-täman-I amkv (GAM) 

H-cp aq-e-I B-ä-¯n-sâ A-täman-I am-kv F-{XbmtWm A-
{Xbpw {Km-an-s\ A-Xn-sâ H-cp {Kmw A-täman-I am-kv (GAM) F-
¶p ]-d-bp¶p. 

? Xm-sg sIm-Sp-¯n-cn-¡ p-¶ Hmtcm aq-e-I km-¼n-fpw F-{X GAM 
B-sW¶pw Hm-tcm-¶n-epw F-{X B-ä-§ Ä D-s¶pw I-s-
¯p-I. (B-täman-I amkv H = 1, He = 4, 0 = 16, C =12 ) 

aqeIw B-täm-an-I-amkv
A-h-Km-t{Um kwJy

(B-ä-§ -Ä)

ssl-{UP³

lo-enbw

ImÀ_¬

ss\-{SP³

GAM

H

He

C

N

1

4

12

14

1g= 1 GAM

4g= 1 GAM

12g= 1 GAM

14g= 1 GAM

236.022x10
Bä§ Ä

236.022x10
Bä§ Ä

236.022x10
Bä§ Ä

236.022x10
Bä§ Ä

1) 40g ssl-{UP³

X-¶n-cn-¡ p-¶ amkv

A-täman-I amkv 

B-ä-§ -fp-sS F-®w =

2) 40g lo-enbw: 

GAM =
40
1

= 40 GAM

2340 x 6.022x10

GAM =
40
1

= 10 GAM

B-ä-§ -fp-sS F-®w =
2310 x 6.022x10

3) 40g Hm-Iv-kn-P³

4) 120g ImÀ_¬
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STP
273K Xm-]-\n-e, 1 afm aÀ-±w F-¶nh-sb Ìm³-tUÀ-Uv sS-]-td-
¨À & {]-jÀ F-¶m-Wv hn-fn-¡ p-¶Xv.
STPG-bnÂ Øn-Xn sN-¿p-¶ G-sXm-cp hm-X-I-¯n-sâbpw H-
cp tam-fn-\v 22.41 hym-]v-X-ap-m-bn-cn-¡ pw. C-Xv STPbn-se tam-
fmÀ hym-]v-Xw F-¶-dn-b-s¸-Sp-¶p. 

STPbn-Â 22.41 L hm-XIw =1tamÄ

A-XmbXv

A`n-Im-c-I§ Ä : cm-k-{]-hÀ-¯-\-¯nÂ ]-s¦-Sp-¡ p-¶h. 
DÂ-]-¶§ Ä : cm-k-{]-hÀ-¯-\ ̂ -e-am-bn D-m-Ip¶h.
sIm-fo-j³ kn-²m´w :  H-cp cm-k-{]-hÀ¯-\w \-S-¡ -W-sa-
¦nÂA-`n-Im-c-I I-Wn-I-IÄ X-½nÂ ̂ -e-h-¯m-bn Iq-«n-ap-t«-
-Xpv. C-Xm-Wv sIm-fo-j³ kn-²m´w.
cm-k-{]-hÀ-¯-\ th-KX-sb kzm-[o-\n-¡ p-¶ L-S-I§ Ä 
1) A-`n-Im-c-I-§ -fp-sS KmVX.

Km-V-X Iq-Sp-t´mdpw bq-Wn-ä hym-]v-X-¯n-se X-·m-{X-I-
fp-sS F-®w hÀ-²n-¨v ̂ -e-h-¯m-b Iq-«n-ap-«-ep-IÄ hÀ-²n-¡ p-
Ibpw cm-k-{]-hÀ-¯-\w th-K-¯n-em-hp-Ibpw sN-¿p-¶p. 

DZm:- -

F®w

1.
 t
a
mÄ
 

amkv
B-ä-§ Ä 

X-·m-{XIÄ  

23
6.022x10

1GAM

1 GMM

22.4L
STPbnse hym-]vXw

cmk-{]-hÀ-¯-\ th-K-Xbpw
cm-k-kw-Xp-e-\hpw

sSÌyq-_v 1

KV-X Hcl

Mg dn_¬
H2

sSÌyq-_v 2

t\À-¸n¨ Hcl

Mg dn_¬

bq-Wn-äv (3)
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þ tam-fn-Iyp-emÀ am-kv AY-hm X-·m-{Xm-am-kv (u)

tam-fn-Iyp-emÀ am-kn-s\ {Km-anÂ {]m-kv-Xm-hn-¡ p-¶-Xn-\m-
Wv {Kmw tam-fn-Iyp-emÀ-amkv

23H-cp GMM ]-ZmÀ-°-¯nÂ 6.022x10  X-·m-{XIÄ (A-h-Km-
t{Um kwJy) D-m-bn-cn-¡ pw.

tamÄ k-¦Â]-\w
236.022 x 10  I-Wn-I-IÄ  (Bäw/ X-·m{X) DÄ-s¡ m-Åp-¶ ]-

ZmÀ-°-¯n-sâ A-f-hn-s\ H-cp tamÄ F-¶p hn-fn-¡ mw. 
D-Zm :1 tamÄ  ssl-{U-P³ B-ä-§ Ä (H) = 

1 tamÄ ssl-{U-P³ X-·m-{XIÄ (H )=2
23 2g=6.022x10 X-·m-{XIÄ

23
1 tamÄ Co2= 44g= 1GMM = 6.022x10 X-·m-{XIÄ

3 23
1 tamÄ NH = 17g= 1GMM = 6.022x10 X-·m-{XIÄ

tam-fn-Ip-emÀ
amkv 

{Kmw-tam-fn-Iyp-emÀ-
amkv 

A-h-Km-t{Um kw-Jy
X³-am-{XIÄ

X·m{X/
kw-bp-àw

2

18

32

44

17

236.022x10 X·m-{XIÄ 

236.022x10 X·m-{XIÄ 

236.022x10 X·m-{XIÄ 

236.022x10 X·m-{XIÄ 

236.022x10 X·m-{XIÄ 

H3

H o2

o2

co2

NH3

2g = 1GAM

18g = 1GMM

32g = 1GMM

44g = 1GMM

17g = 1GMM

23 1g = 1GAM = 6.022x10 B-ä-§ Ä

AXmb-Xv 1 tamÄ F¶Xv

F®w

1.
 t
a
mÄ
 

amkv
B-ä-§ Ä 

X-·m-{XIÄ  

23
6.022x10

1GAM

1 GMM
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_o¡ À 2þÂ (amÀ-_nÄ s]m-Sn-¨-XnÂ) cm-k-{]-hÀ-¯-\ th-
Kw Iq-Sp-X-emWv.
5. Xm-]\n-e
Xm-]\n-e hÀ-²n-¡ p-t¼mÄ  cm-k-{]-hÀ¯-\w th-K-¯n-em-
Ip¶p. 

NqSm¡ n-b sS-Ìyq-_nÂ h-fsc  s]-s«-¶v a-ª -\n-d-¯n-ep-Å A-
h-£ n]-Xw D-m-Ip¶p.

6. DÂ-t{]-c-I-cp-sS kzm-[o\w
kz-bw cm-k-am-ä-¯n-\v hn-t[-b-am-ImsX  cm-k-{]-hÀ-¯-\ th-
K-¯n-\v am-ä-ap-m-¡ p-¶ ]-ZmÀ-°-§ -fm-Wv DÂ-t{]-c-I-§ Ä. 

{]-hÀ-¯-\-th-Kw Iq-«p-¶hþt]m-kn-äo-hv DÂ-t{]-c-I-
§ Ä. 

{]-hÀ-¯-\-th-Kw Ip-d-bv-¡ p¶-hþ s\-K-äo-hv DÂ-t{]-c-I-
§ Ä. 

DZm:1. ssl-{U-P³ s]-tdmIv-ssk-Un-sâ (H O ) hnL-S\ ssh-K-X 2 2

hÀ-²n-¸n-¡ p¶ t]m-kn-äo-hv DÂ-t{]-c-I-am-Wv amw-K-\o-kv U-
tbmIv-ssk-Uv (MnO ) F-¶mÂ t^mkv-t^m-dn-Iv B-kn-2

Uv(H PO ) hnL-S-\ th-K-X Ip-d-¡ p-¶ s\-K-äo-hv DÂ-t{]-c-I-am-3 4

Wv. 
D-Zm: 2 kÄ-^yq-cn-Iv B-kn-Un-sâ hym-h-kmbn-I \nÀ-am-W-

_o¡ À 1

t\À-¸n-¨

Hcl

amÀ-_nÄ
IjWw

amÀ-_nÄ
s]m-Sn¨Xv

_o¡ À 2

t\À-¸n-¨

Hcl

sSÌyq-_v 1 sS-Ìyq_v 2

tkm-Un-bw
X-tbm-kÄ-t^-äv

emb\n

t\À-¸n¨ Hcl
+

tkm-Un-bw
X-tbm-kÄ-t^-äv

emb\n

t\À-¸n¨ Hcl
+

NqSm-¡ p¶p.
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sSÌyq_v 1Â {]-hÀ-¯-\ th-K-X Iq-SpXÂ. Imc-Ww A-`n-Im-
c-I-¯n-sâ Km-V-X Iq-SpXÂ 
2. A-`n-Im-c-I-§ -fp-sS kz-`mhw

A-`n-Im-c-I-§ -fp-sS cm-k-{]-hÀ-¯-\ ti-jn A-\p-k-cn-¨v 
cm-k-{]-hÀ-¯-\ th-K-X Iq-Sp-Itbm Ip-d-bp-Itbm sN¿mw

DZm:

Mg C« sS-kv-äyq-_v 2 em-Wv {]-hÀ-¯-\ th-K-X Iq-Sn-bXv.

3. aÀ-Zw

4. J-c-]-ZmÀ-°-§ -fp-sS {]-X-e ]-c-¸fhv
J-c-]-ZmÀ-°§ -sf sN-dp-I-jv-W-§ -fm-¡ n am-äp-t¼mÄ A-

sÃ-¦nÂ s]m-Sn-¨v D-]-tbm-Kn-¡ p-t¼mÄ A-h-bp-sS {]-X-e ]-c-
¸f-hv Iq-Sp¶p. X³-aq-ew ̂ -e-h¯m-b Iq-«n-ap-«-ep-IÄ hÀ-²n-
¨v cm-k-{]-hÀ¯-\w th-K-¯n-em-Ip¶p. 

sSÌyq-_v 1

kn¦v (Zn)
I-jvWw

H2

sSÌyq-_v 2

t\À-¸n¨ Hcl

amáojyw (Mg)
dn_¬

t\À-¸n¨ Hcl

hmX-I-§ Ä
DÄ-s¸-« cm-k-
{]-hÀ-¯-\-§ -

fnÂ 

cm-k-{]-hÀ-
¯-\ \nc-¡ v
Iq-Sp¶p.

* X-·m-{X-IÄ A-Sp-¯v h-cp-¶p. 
* bq-Wn-äv hym-]v-X-¯n-ep-Å X-·m-{X-I-

fp-sS F-®w Iq-Sp-¶p. 
* sIm-fo-j³ \n-c-¡  Iq-Sp-¶p. 

aÀ-±w
Iq-Sp-t¼mÄ 

1atm

N2

H2

N2

H2

2atm
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se jm-äv-en-bÀ X-Xz-{]-Im-cw
kw-Xp-e-\-hyq-l-¯n-ep-m-Ip-¶ amäw. 

1. K-V-X hy-Xym-k-¯n-sâ ̂ ew
A-`n-Im-c-I-§ -fpsStbm
G-sX-¦nepw H-cp A-`n-Im-c-¯n
sâtbm Km-V-X hÀ-²n-¡ p¶p.

DÂ-]-¶-§ -fpsStbm G-sX-¦nepw
H-cp DÂ-]-¶-¯nsâtbm Km-V-X
hÀ-²n-¸n-¡ p-¶p. 

]p-tcm-{]-hÀ¯-\w th-K-¯n-
em-Ip-¶p. 

]-Ým-Xv {]-hÀ¯-\w
th-K-¯n-em-Ip¶p. 

2. Xm-]-\n-e-bn-ep-Å
hy-Xym-k-¯n-sâ ̂ -ew

 

Xm-]m-Kn-c-W {]-hÀ¯-\w
th-K-¯n-em-Ip-¶p. 

Xm-]-tam-N-I {]-hÀ¯-\w
th-K-¯n-em-¡ p-¶p.

Xm-]\n-e Iq-Sp-¶p. 

Xm-]\n-e Ip-d-bv-¡ p-¶p.

aÀ-±w Iq-Sp-¶p

aÀ-±w Ip-d-¡ p-¶p. 

3. aÀ-±-hy-Xy-k-¯n-sâ ̂ ew 
(hm-X-I-§ -fnÂ am-{Xw)

X-·m-{X-I-fp-sS F-®w Ip-d-bp-¶
Zn-i-bn-te-¡ p-Å {]-hÀ¯-\w
th-K-¯n-em-Ip-¶p. 

X-·m-{X-I-fp-sS F-®w Iq-Sp-¶
Zn-i-bn-te-¡ p-Å {]-hÀ¯-\w
th-K-¯n-em-hp-¶p.

]p-tcm-]-Ým-Xv {]-hÀ-¯-\-§ -fp-sS
th-K-X H-tc A-\p-]m-X-¯nÂ
hÀ-²n-¸n-¨v th-Kw kw-Xp-e-\m-hØ
ssI-h-cn-¡ p¶p.

am-ä-sam¶pw kw-`-hn-¡ p-¶nÃ.

4. DÂ-t{]-c-I-¯n-sâ km-¶n[yw

{]-hÀ-¯-\m-cw-`-¯nÂ DÂ-t{]c-Iw
tNÀ-¡ p-¶p.
 
kw-Xp-e-\m-h-Ø-bnÂ DÂ-t{]c-Iw
tNÀ-¡ p-¶p. 

N  + 3H2 2 2NH3
CXnÂ sâ Af-hv Iq-«m-\p-Å amÀ-Kw

1) Km-V-X Iq«p-IH sâ2  

3) Km-V-X Ip-d¡ pINH sâ 3 

2) Km-V-X Iq«p-IH sâ2  
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¯nÂ h-t\-Un-bw s]-tâmIv-ssk-Uv (V O ) t]m-kn-äo-hv DÂ-t{]-c-2 5

I-am-bn D-]-tbm-Kn-¡ p¶p. 
DZm: 3. A-tam-Wn-b-bp-sS hy-h-km-bn \nÀ-½m-W-¯nÂ C-cp-¼v 
t]m-kn-äo-hv DÂ-t{]-c-I-am-bn D-]-tbm-Kn-¡ p-¶p. 

7. {]-Imiw 
knÂ-hÀ t{_m-ssa-Un-sâ hn-LS\w
sN-Sn-IÄ A¶-Pw \nÀ-½n-¡ p-¶-Xv.

I-oS-\m-in-\n-I-fp-sS \nÀ-½m-W-¯nÂ D-]-tbm-Kn-¡ p-¶ 
kÄ-^yq-ssd³ t¢m-ssd-Un-sâ \nÀ-am-Ww F¶n-h {]-Im-i-
¯n-sâ km-¶n-[y-¯nÂ ssh-K-¯nÂ \-S-¡ p-¶ cm-k-{]-hÀ-
¯-\-§ -fm-Wv. 

cm-k kw-Xpe\w
G-I-Zn-im {]-hÀ-¯-\§ Ä 
A-`n-Im-c-§ Ä {]-hÀ-¯n-¨v DÂ-]-¶-§ -fm-bn am-dp-I-bpw 

F-¶mÂ C-tX km-l-N-cy-¯nÂ DÂ-]-¶-§ Ä A-`n-Im-c-I-
§ -fm-bn am-dm-Xn-cn-¡ p-¶-Xpam-b cm-k-{]-hÀ-¯-\-§ -fm-Wv G-
I-Zn-im-{]-hÀ-¯-\§ Ä. 

D`b-Zn-im {]-hÀ-¯-\§ Ä 
C-cp Zn-i-I-fn-te¡ pw \-S-¡ p-¶ cm-k-{]-hÀ-¯-\-§ -fm-Wv 

D-`-b-Zn-im {]-hÀ-¯-\§ Ä. C-XnÂ A-`n-Im-c-I§ Ä  DÂ-]-
¶-§ -fm-bn am-dp¶-Xv ]p-tcm-{]-hÀ-¯-\hpw DÂ-]-¶-§ Ä A-
`n-Im-c-I-§ -fm-Ip¶-Xv ]m-Ým-Xv-{]-hÀ-¯-\hpw BWv. 

F¶ Nn-Ów D-`-b-Zn-im {]-hÀ-¯\-s¯ kq-Nn-¸n-¡ p-¶p. 
H-cp cm-k-{]-hÀ-¯-\-¯nÂ ]ptcm {]-hÀ-¯-\¯nsâbpw 

\nc-¡ v Xp-ey-am-Ip-¶ L-«-am-Wv cm-k-kw-Xp-e\w.
se jm-äv-en-bÀ XXzw

kw-Xp-e-\m-h-Ø-bn-ep-Å H-cp hyq-l-¯nÂ KmV-X, 
aÀ±w, Xm-]\n-e F-¶n-h-bnÂ G-sX-¦nepw H-¶n-\v am-äw h-cp-
¯n-bmÂ hyqlw Cu am-äw aq-e-ap-m-Ip-¶ ̂ -ew CÃmbv-a 
sN-¿-¯-¡  hn-[w kz-bw H-cp ]p-\-{I-ao-Ic-Ww \S-¯n ]pXn-
b kw-Xp-e-\m-h-Ø-bn-se-¯p¶p. C-Xm-Wv se-jm-äv-en-bÀ-X-
Xzw.

C+O2 CO2

Mg + 2Hcl Mgcl  + H2 2

NH cl4 NH +Hcl3

N +3H2 2 2NH3
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emb\nemb\n
Cuso4Cuso4

Zn
ZÞv

AÂ]-k-a-b-¯n-\-Iw Cuso em-b-\n-bp-4

sS \o-e \n-dw a-§ p-¶-Xm-bn Im-Wmw. 
Im-c-Ww  F¶ tem-lw  em-b-
\n-bnÂ \n-¶pw  F¶ teml-s¯ 
B-tZ-iw sN-¿p-¶p.  \v  t -¡ mÄ 
{]-hÀ-¯-\-ti-jn Iq-Sp-X-em-b-Xm-Wv C-
Xn-\p Im-cWw. X-·q-ew {]-hÀ-¯-\-ti-
jn IqSnb tem-l-¯n\v Hm-Iv-ko-I-c-
Whpw {]-hÀ-¯-\ ti-jn Ip-dª  tem-
l-¯n-\v \n-tcm-Iv-ko-I-c-Whpw kw-`-hn-
¡ p-¶p. 
A-Xm-b-Xv ChnsS  Hm-Iv-kn-IcWw

Zn Cuso4

Cu

Zn Cu \

Zn

Cu \n-tcm-Iv-ko-IcWw

HmIv-koI-c-W {]-hÀ¯\w

\n-tcm-Iv-koI-c-W {]-hÀ¯\w

Zn
2Zn  +2e

2Cu +2e Cu

? F´mWv Hm-Iv-ko-I-c-Whpw \n-tcm-Iv-ko-I-c-Whpw?
A) Ce-t{Îm-Wp-I-Ä hn-«p sIm-Sp-¡ p-¶ {]-hÀ¯-\w þ Hm-Iv-ko-I-
cWw.
Ce-t{Îm¬ kzo-I-cn-¡ p-¶ {]-hÀ¯-\w þ \n-tcm-Iv-ko-I-
cWw.

? F-´m-Wv dn-tUm-Iv-kv {]-hÀ¯\w?
A) Hm-Iv-ko-I-c-Whpw \n-tcm-Iv-ko-I-c-Whpw H-¶n-¨p \-S-¡ p-¶ 
{]-hÀ-¯\w.

? F-´m-Wv KmÂ-hm-\n-Iv skÂ AY-hm thmÄ-«m-bn-Iv skÂ
A) dn-tUm-Iv-kv cm-k-{]-hÀ-¯-\-¯n-eq-sS cm-tkmÀ-Pw ssh-Zyp-
tXmÀ-P-am-¡ p-¶ {I-ao-I-c-W-am-Wv KÂ-hm-\n-Iv skÂ AY-
hm thmÄ-«m-bn-Iv skÂ.
c-p _o-¡ -dp-IÄ F-Sp-¯v H-¶nÂ kn-¦v kÄ-t^-äv (Znso )em-4

b-\nbpw a-tä-XnÂ A-tX A-f-hnÂ tIm-¸À kÄ-t^-äv (Cuso ) 4

em-b-\nbpw F-Sp-¡ p-I.

 Zn Z-Þv Znso  em-b-\n-bn-epw Cu Z-Þv Cuso  em-b-\n-bnepw ap-4 4

¡ n h-bv-¡ p-I. H-cp thmÄ-«v ao-ä-dn-sâ s\-K-äo-hv sSÀ-an-\Â Zn 
ZÞn-t\mSpw t]m-kn-äo-hv sSÀ-an-\Â Cu ZÞn-t\mSpw _-Ôn-
¸n-¡ p-I. c-v _o-¡ -dp-I-fn-se em-b-\n-Ifpw X-½nÂ kmÄ-«v 
{_n-Uv-Pv D-]-tbm-Kn-¨v _-Ôn-¸n-¡ p-I. A-t¸mÄ {In-bm-io-ew 
Iq-Snb Zn Z-ÞnÂ \n-¶v {Io-bm-io-ew Ip-d-ª  Cu Z-Þn-te-
¡ v _m-ly-kÀ-¡ o-«p-eq-sS Ce-t{Îm¬ {]-hm-lw D-m-
Ip¶p.  
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? F´m-Wv {In-bmio-e t{iWn?
A) tem-l-§ -sf A-h-bp-sS cm-k-{]-hÀ-¯-\ ti-jn Ipd-ª p h-
cp-¶-Xn-\-\p-k-cn-¨v {I-ao-I-cn-¨ t{i-Wn-bm-Wv {In-bm-io-e-
t{iWn.

? F´m-Wv BtZ-i cm-k-{]-hÀ-¯\w?
A) {In-bm-io-ew Ip-dª  tem-l-§ -sf A-h-bp-sS e-h-W em-b-\n-
bnÂ \n-¶v {In-bm-im-ew IqSnb tem-l-§ Ä B-tZ-iw sN-¿p-
¶ {]-hÀ-¯-\w

? B-tZ-i-cm-k-{]-hÀ-¯-\-¯n-\v D-Zm-lc-Ww F-gp-XpI.
A) H-cp _o-¡ -dnÂ Ipd-¨v tIm-¸À kÄ-t^-äv (Cuso ) emb-\n X-4

¿m-dm-¡ n h-c-bv-¡ p-I. A-Xn-te-¡ v H-cp Zn Z-Þv Cd-¡ n h-bv-
¡ pI.

{In-bm-io-e-t{i-Wn-bpw 
ssh-Zyp-X c-k-X-{´hpw 

bq-Wn-äv (4)

s]m-«mkyw
tkm-Unbw
ImÂkyw
a-áojyw
A-ep-an-\nbw
kn¦v
Ab¬
\n¡ Â
Sn³
seUv
tIm¸À
knÂhÀ
tKmÄUv

K

Na

Ca

Mg

Al

Zn

Fe

Ni

Sn

Pb

Cu

Ag

Au
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Cet{Îm¬ {]-hm-lZn-i

thmÄ-«v aoäÀ 

kmÄ-«v {_n-UvPv
Zn
ZÞv

V- +

Cu
ZÞv

Znso4 Cuso4

Zn - {In-bm-io-ew Iq-Sp-XÂ þ Hm-Iv-ko-Ic-Ww þ B-t\mUv
Cu -{In-bm-io-ew Ipd-hv þ \n-tcm-Iv-ko-Ic-Ww þ I-mtYmUv
A-Xmb-Xv C-e-t{Îm¬ {]-hm-l-Zn-i B-t\m-UnÂ \n-¶v Im-
tYm-Un-te¡ v

? F´m-Wv Ce-t{Îm-sse-äpIÄ?
 P-eo-b-emb-\n B-Ip-t¼mtgm D-cpIn-b A-h-Øbntem ssh-
Zyp-Xn IS-¯n hn-Sp-Ibpw cm-k-am-ä-¯n-\v hn-tZ-b-am-hp-Ibpw 
sN-¿p-¶ ]-ZÀ-°-§ -fm-Wv Ce-t{Îm-sse-äp-IÄ

? F-´m-Wv ssh-Zyp-X hn-tÇjWw?
 ssh-Zyp-Xn I-S-¯n-hn-Sp-t¼mÄ H-cp Ce-t{Îm-sse-äv cm-k-am-ä-
¯n-\v hn-t[-b-am-Ip-¶ {]-hÀ-¯-\-am-Wv ssh-Zyp-X hn-tÇ-
jWw.

? ssh-Zyp-X hn-tÇj-Ww D-Zml-c-W k-ln-Xw hy-à-am-¡ pI.

DZm:

Cucl  (Ip-{]n-Iv t¢m-ssdUv) em-b-\n-bn-eq-sS ssh-Zyp-Xn I-S-¶p 2

t]m-Ip-t¼mÄ A-Xv Cucl Dw B-bn hn-L-Sn-¡ p-¶p. 2

DZm: 2) Bkn-Uv tNÀ-¯ P-e-¯n-eq-sS ssh-Zyp-Xn I-S-¯n-hn-
«mÂ A-Xv ssl-{U-P\pw Hm-Iv-kn-P-\p-am-bn hn-L-Sn-¡ p-
¶p. 

D-Zm: 3) D-cpInb tkm-Un-bw t¢m-ssd-Un-eq-sS ssh-Zyp-Xn I-S-
¯n-hn-«mÂ A-Xv tkm-Un-b-hpw t¢m-dn-\p-am-bn hn-L-Sn-
¡ p¶p. 

A)

A)

V

-+{Km-ss^-äv ZÞv

Cucl emb-\n 2

(Ip-{]n-Iv t¢m-ssd-Uv
emb\n)

{Km-ss^-äv ZÞv
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1. tem-l-§ -fp-sS ̀uXn-I Kp-W§ Ä 
A) Jcw, ImTn-\yw Iq-SpXÂ, Xm-]-hmln, ssh-Zyp-X-hmln, tem-
l-ZyXn, am-en-b-_n-enän, U-În-enän, D-bÀ-¶ km-{µ-X, D-bÀ-¶-
{Z-h-Wm¦w, skm-tWm-cn-än. 
[m-Xp þ ̀q-hÂ-¡ -¯nÂ Im-Wp¶ tem-l kw-bp-à-§ Ä. 
A-bn-cv þ tem-lw \nÀ-½n-¡ p-¶-Xn-\p-Å-[m-Xp. 
D-Zm: Fe sâ (C-cp¼v) A-bn-cv þ tl-a-ssä-äv

  Al (A-eq-an-\nbw) A-bn-cv þ t_mIv-sskäv
H-cp A-bn-cnÂ \n-¶v ip-²-tem-lw thÀ-Xn-cn-¡ p¶-Xv h-sc-bp-
Å ap-gp-h³ {]-{In-bbpw tNÀ-¶-XmWv, tem-l-\n-jv-IÀ-jWw 
(sa-ä-eÀ-Pn) C-Xn-\v {]-[m-\-am-bpw 3 L-«-§ Ä Dv.  

tem-l-\nÀ-½mWw 
bq-Wn-äv (5)

km-{µo-I-cn-¨ A-bn-cnÂ 
\n-¶v tem-ls¯ 
thÀ-Xn-cn¡ Â 

Abn-cp-I-fp-sS
km-{µWw

tem-l
ip-²o-IcWw

Abn-cp-I-fp-sS
km-{µWw

km-{µo-I-cn-¨ A-bn-cnÂ
\n-¶v teml-s¯
thÀ-Xn-cn¡ Â 

tem-l
ip-²o-IcWw

1. P-e-{]-hm-l-¯nÂ I-
gp-In-sb-Sp¡ Â 
km{µ-X Ip-d-ª  A-]-
{Z-hyw, km{µ-X IqSn-b 
A-bn-cv
2. ¹-h-\ {]-{Inb þ 
km{µ-X Iq-Sn-b A-]-{Z-
hyw 
km{µ-X Ip-d-ª  A-
bncv 
3. Im-´n-I-hn-`P\w
A-bncnt\m A-]-{Z-
hy¯nt\m G-sX-¦n-
ep H-¶n-\v Im´n-I kz-
`m-h-ap-Å-t¸mÄ.
4. en-¨n-§ v þ A\p-tbm-
Pyam-b em-b-\n-bnÂ 
A-bn-cv e-bn-¨ tN-cp-
t¼mÄ. 

a) km{µo-I-cn-¨ A-bn-
cns\ HmIv-ssk-Um-
¡ Â
1. ImÂ-kn-t\j³
hm-bp-hn-sâ A-km-¶n-
[y-¯nÂ, _m-jv-]-io-
e-ap-Å am-en\yw \o-
¡ w sN-¿p-¶-Xm-Wv. 
2. tdm-kv-änw-Kv þ hm-bp-
hnÂ Nq-Sm-¡ Â
¹-h-\ {]-{In-b \-S-¯n-
bh tdm-kv-änw-Kn-\v hn-
t[-b-am-Ip¶p. 
b) HmIv-ssk-Um¡ n-b 
A-bn-cn-sâ \n-tcm-Iv-
ko-Ic-Ww A\p-tbm-
Pyam-b \n-tcm-Iv-ko-
Im-cn-IÄ D-]-tbm-Kn-¨v 
F e  \ n À - ½ m - W -
¯nÂCo,Zn-C, Na  ̄ n-
\v ssh-ZypXn

\ntcm-Iv-ko-Ic-Ww h-
gn e-`n¨ tem-l-¯n-
se A-]-{Z-hy-§ sf  
\o-¡ w sN-bv-Xv kp-
²amb tem-lw \nÀ-½n-
¡ p-¶p. 
a) D-cp-¡ n thÀ-Xn-cn-
¡ Â Ip-d-ª  {Z-h-Wm-
¦-apÅ tem-l§ -sf D-
c p - ¡ n thÀ -X n - c n -
¡ p¶p.Sn,Pb 

a) tkzZ-\w þ Zn, Hg Xp-
S§ n-b Xn-f\n-e Ip-
dª  tem-l§ -sf ip-
²o-I-cn-¡ p¶p.
 ssh-Zyp-X-hn-tÇ-j-
W ip-²o-Ic-Ww DZm : 
Cu, Ag.

b)
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t_mIv-ssk-än-sâ kmµ-Ww þ ̂ v-tfm-NmÀ«v

t_mIv-ssk-äv

Nq-Sp-Å NaoH emb\n

tkm-Un-bw A-eq-an-t\äv

NaAlO2  emb\n

emb-\n-bnÂ \n-¶v A-]-{Z-hy-§ Ä A-cn-¨p am-äp-¶p. 
hf-sc Ip-d-¨v Al (OH) tNÀ-¯v P-e-sam-gn-¨v t\À-¸n¨v 3

Al (OH)3 A-h-£ n-]v-X-s¸-Sp-¯p¶p. 

Ah£ n-]vXw Al(OH)3

Ah£ n-]v-Xw thÀ-Xn-cn-¨v \-¶mbn 
I-gp-In-b-ti-jw i-àn-bm-bn Nq-Sm-¡ p-¶p. 

A-epan\ (Al O )2 3

Aepan\ ssh-Zyp-X hn-tÇj-Ww \-S-¯p-t¼mÄ, 

ImtYm-UnÂ B-t\m-UnÂ 

3+ -Al  + 3e      Al 2- 2 -20      0  + 4e

3. tIm-¸-dnsâ  ip-²o-IcWw
ssh-Zyp-Xm-h-iy-§ Ä-¡ v hym-]-I-am-bn D-]-tbm-Kn-¡ p-¶ H-

cp tem-l-am-Wv tIm¸À. \Ã ssh-Zyp-X Nm-e-I-am-I-W-sa-
¦nÂ A-Xn-\m-bn D-]-tbm-Kn-¡ p¶ tIm-¸À hf-sc ip-²-am-bn-
cn-¡ -Ww. 

A-bn-cnÂ \n-¶v thÀ-Xn-cn-s¨-Sp-¡ p¶ tIm-¸À ip-²aÃ. 
ssh-Zyp-X hn-tÇ-j-W co-Xn D-]-tbm-Kn-¨mWv  tIm-¸À ip-²o-
I-cn-¡ p-¶-Xv. 
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1. Ccp-¼n-sâ hym-h-km-bnI \nÀ-amWw
Im´n-I hn-`P-\w h-gn km-{µ-Ww sN-¿p-¶p. 
»m-Ìv, ̂ ÀW-kv F-¶ Nq-f-bp-sS ap-I-fnÂ \n-¶v tl-a-

ssääv, tIm¡ v, Np-®m-¼ IÃv F¶n-h C-Sp-¶p. Xm-sg \n-¶v D-
b-À-¶v Xm-]-\n-e-bn-ep-Å hm-bp \Â-Ip¶p. hm-bp tIm-¡ p-am-
bn tNÀ-¶v e-`n-¡ p-¶ CO KmMvþ(am-en-\yw) \o-¡ m³ ̂ v-f-Iv-
ko-bn CaCo (Np-®m-¼v-IÃv) tNÀ-¡ p¶p. C-h tNÀ-¶v kv-fm-Kv 3

(CaSiO )B-Ip-¶p. 3

_vfm-Ìv ̂ À-W-kn-se cm-k-{]-hÀ-¯-\§ Ä

ImÌv A-sb¬: ]n-Kv A-sb¬ Nq-Sm-¡ n am-en-\y§ -sf \o-¡ n X-
Wp-¸n-¨v Im-Ìv A-sb¬ \nÀ-½n-¡ p-¶p. sK-bnäv, {KnÂkv, 
hnf-¡ v Im-ep-IÄ F¶n-h \nÀ-½n-¡ m³ D-]-tbm-Kn-¡ p¶p.
kv-äoÂ (D-cp-¡ v)þ 0.05 apXÂ 1.5% ImÀ-_¬ tNÀ-¶ C-cp-¼vþ 
0.05 ap-XÂ 1.5% ImÀ-_¬ tNÀ-¶ C-cp¼v
AÂ-\nt¡ m Fe, Ni, AL,Co tem-l k¦-cw

2. A-ep-an-\n-bw \nÀ-amWw

A-bn-cv þ t_mIv-ssk-äv þAl O , 2H o 2 3 2

\nÀam-W {]-{In-b þ lmÄ-tlm-dmÄ-«v {]-{Inb

Km-Mv  ^v-e-Ivkv kv-fmKv+

1. C+O2

2. Co +C+2

3. CaCo3

4. Cao+SiO3

5. Fe O +3Co2 3

Co +2

2CO

CaO+Co2

CaSiO3

2Fe+3Co2
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LS\m-hmIyw X³-am-{X-hmIyw IUPACt]cv

CH  - CH  - CH  - CH  - CH3 2 2 2 3

CH  - CH-CH  - CH3 2 3

CH3

C

CH3

CH3

CH3 CH3

C H5 12

C - H5 12

C  H5 12

s]sâ-bv³

2þ ao-ssY³
-_yq-s«-bv³

2,2þ ssU ao-ssYÂ 
_yq-s«-bv³

^v-j-WÂ {Kq-¸p-IÄ
1. ssl-t{Um-Iv-knÂ (-OH)

2. BÂUn-sslUv (COH)

3. Iotäm {Kq-¸v (-CO)

4. ImÀ-t_m-Iv-kn-en-Iv {Kq-¸v (-COOH)

5. lmtem {Kq-¸v (-F,-Cl, Br, l)

6. BÂ-t¡ m-Iv-kn {Kq-¸v (-O-R)

7. Aan-t\m {Kq¸v (-NH )2

sFtkm-sa-dnkw
H-tc X³-am-{X hm-Iyhpw hy-Xy-Ø LS-\m hm-Iyhpw D-

Å kw-bp-à-§ -fmWv sF-tkm-sa-dpIÄ.

hn-hn-[X-cw sF-tkm-sa-dpIÄ.
1. sN-bn³ sF-tkmaÀ
DZm:

2. ̂ -Mv-jWÂ sF-tkm-aÀ
DZm:

CH  - CH  - CH  - CH3 2 2 3

CH  - CH - CH3 3

CH3

(C H )4 10

apI-fnÂ \Â-Inb 
]-«n-I-bn-se kw-bp-à
-§ fpw sN-bn³
sF-tkm-sa-dp-I-fmWv.

a) CH  - C0 - CH3 3

 CH  - C0 - CH3 3

b) CH  - CH  - CH - OH3 2 2 

CH  - CH-CH3 3 

CH  3

(C H O)3 6

(C H O)3 8
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t]m-kn-äo-hn Ce-t{Îm-Uv þ B-t\mUv
ip-²o-I-cn-t¡  tIm-¸-dn-sâ hen-b I-jWw

2+ -Cu      Cu + 2e (Hm-Iv-ko-IcWw)

s\K-äo-hv Ce-t{Îm-Uv þ Im-tYmUv
ip-²amb tIm-¸-dn-sâ H-cp t\À-¯ X-In-Sv

2+Cu +2e     Cu (\n-tcm-Iv-ko-I-cWw)
Ce-t{Îm-sse-äv þ H So  tNÀ¯ tIm-¸À-kÄ-t^-än-sâ Peo-2 4

b em-b-\n. 
Nme-I-X Iq-«p-¶-Xn-\m-Wv H So tNÀ-¡ p-¶Xv.2 4

ip-²-tIm-¸À A-h-£ n-]v-X-s¸-Sp¶-Xv Im-tYm-Un-emWv. 

IUPAC- \n-b-a-a-\p-k-cn-¨v H-cp ImÀ-_Wn-I kw-bp-à-¯n-sâ 
t]-cn-\v c-v ̀m-K-§ Ä Dv. B-Zy-`m-Kw ImÀ-_¬ B-ä-¯n-
sâ F-®w A-\p-k-cn-¨p-Å ]-Y-aqew 

HmÀ-Km-\nIv 

kw-bp-à-§ -fp-sS 

\m-a-IcWw

saYv

F-Yv

s{]m]v

_yq-«v

s]â v

sl-Iv-kv

sl-]väv

H-Îv

s\m¬

sUIv

C1 -

C2 -

C3 -

C4 -

C5 -

C6 -

C7 -

C8 -

C9 -

C10 -

cmw ̀m-Kw cm-k_-Ô-\ coXn
kq-Nn-¸n-¡ p-¶p. 

GI_-Ô-\-¯n-\v      F-bv³
Zzn-_-Ô-\-¯n-\v     Cu³
{Xn-_-Ô-\-¯n-\v     sF³

(-)
(=)
(=)

bq-Wn-äv (6)
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DZm:

DZm:

3. t]m-fn-a-ssd-tk-j³
e-Lphm-b A-t\-Iw X-·m-{XIÄ (tam-Wm-a-dpIÄ) tNÀ-

¶v k-¦oÀ-Wam-b X-·m-{XIÄ (t]m-fn-a-dpIÄ) D-m-Ip-¶ 
{]-hÀ-¯\w.

DZm:1- -

DZm:2

4. Pze\w
ssl-t{Um ImÀ-_-Wp-IÄ I-¯p-t¼mÄ hm-bp-hnse Hm-

Iv-kn-P-\p-am-bn {]-hÀ-¯n-¨v CO , H O F-¶n-h-tbm-sSm-¸w 2 2

Xm-]hpw {]m-Im-ihpw D-m-Ip-¶p. 

5. Xm-]o-b-hn-LS\w
X-·m-{Xm-`m-cw Iq-Sp-X-ep-Å-ssl-t{Um ImÀ-_-Wp-I-Ä 

hm-bp-hn-sâ A-km-¶n-[y-¯nÂ Nq-Sm-¡ p-t¼mÄ hn-L-Sn-¨v 
X-·m-{Xm-`m-cw Ip-dª  ssl-t{Um-ImÀ-_-Wp-am-bn am-dp-¶ 
{]-hÀ-¯\w.

H

H
C =

H

H

(\n¡ Â)

DÂ-t{]cIw

Cu-sX-bv³

Ni
H

H

CH C

H

H

H

CH = CH + H2

Cu-ssX³
CH  =CH2 2

Cu-Xn³

CH  = CH  + H2 2 2 CH  =CH3 3

Cu-Xn³

nCH = CH2 

CI

CH2 CH

CI

hnss\Â t¢m-ssdUv t]m-fnhn-ss\Â t¢m-ssdUv

nCF = CF2 2
CF2 CF2 n

sS{Sm-^vfqtdm Cu-Xo³ sS^v-tfm¬

CH  + 204 2 CO  + 2H O + Xm]w2 2

CH  - CH - CH3 2 3 CH  = CH + CH2 2 4

s{]m-ss]-bv³ Cu-Xo³ ao-sX-bv³
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3. s]m-knj³ sF-tkmaÀb

1. BtZ-i cm-k-{]-hÀ-¯-\-§ Ä 
H-cp kw-bp-à-¯n-se H-cp Bä-s¯ am-än A-Xn-sâ 

Øm\-¯v a-säm-cp aq-e-I B-ätam {Kq-t¸m h-¶p tN-cp-¶ cm-
k-{]-hÀ-¯-s¯ BtZ-i cm-k-{]-hÀ¯-\w F-¶v ]-d-bp¶p. 

2. A-Uo-j³ cm-k-{]-hÀ-¯-\§ Ä 
Zzo-_Ô-\w/{Xn-_Ô-\w D-Å HmÀ-Km-\n-Iv kw-bp-à-

§ Ä a-äp Nn-e X-·m-{X-I-fp-S-am-bn tNÀ-¶v G-I _-Ô-ap-Å-
Xm-bn am-dp-¶ {]-hÀ-¯\w. 

CH  - CH  - CH - Cl3 2 2 

CH  - CH-CH3 3 

Cl 

(C H Cl)3 7

HmÀ-Km-\n-Iv kw-bp-à-§ -fpsS 
cm-k-{]-hÀ¯\w

H - C- H + CI - CI

H

H

H - C- CI + HCI

H

H

aosX-bv³ t¢m-tdm-ao-sY-bv³

ssU-t¢mtdm ao-sX-bvv³

ss{S t¢mtdm ao-sX-bv³

sS-{Sm t¢mtdm ao-sX-bv³

H - C- CI + CI + CI

H

H

H - C- CI + HCI

H

H

H - C- CI + CI - CI

CI

H

CI - C- CI + HCI

CI

H

H - C- CI + CI - CI

CI

H

CI - C- CI + HCI

CI

H

bq-Wn-äv (7)
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Nne {][m-\ HmÀ-Km-\n-Iv kw-bp-à§ Ä 
1. BÂ¡  tlm-fpIÄ 

-OC^-Mv-j-WÂ {Kq-¸p-Å ImÀ-_Wo-I kw-bp-à§ Ä. 
C-XnÂ sa-X-t\m-fn-s\ hp-Uv kv-]n-cn-äv F¶pw F-X-t\m-fn-s\ 
t{K-bv-]v kv-]n-cn-äv F¶pw ]-d-bp-¶p. 

sa-X-t\mÄ þ D-]-tbm-K§ Ä 
þ s]-bnâ v \nÀ-am-W-¯nÂ em-b-I-ambn 
þ hmÀ-Wnjv, t^mÀ-am-en³ ap-X-em-b-h-bp-sS \nÀ-am-W-¯nÂ 
A-`n-Im-c-I-ambn

F-X-t\mÄþ D-]-tbm-K§ Ä 

 FY-t\m-Ä þ \nÀ-amWw
]-© -kmc-sb s^À-a-tâ-j³ \-S-¯n-bm-Wv F-Y-t\mÄ \nÀ-
½n-¡ p-¶Xv.
8þ10% Km-V-X-bp-Å G-X-t\mÄ þ hmjv

2. ImÀ-t_m-kn-en-Iv B-kn-Up-IÄ
-COOH ̂ -Mv-j-WÂ {Kq-¸v A-S-§ -b kw-bp-à§ Ä 
]-{´tm A-XnÂ Iq-Sp-Xtem ImÀ-_-¬ B-ä-§ Ä 
A-S§ n-b HmÀ-Km-\n-Iv B-kn-Up-IÄ  þ ̂ m-än B-kn-Up-IÄ .
]-g-§ Ä s^À-a-tâj-\v hn-t[-b-am-Ip-t¼mÄ e-`n-¡ p-¶-Xm-Wv 
A-k-än-Iv B-kn-Uv þ hn-\m-Kncn.

3. F-kv-ä-dpIÄ 
BÂ-¡ -tlmfpw HmÀ-Km-\n-Iv B-kn-Up-Ifpw {]-hÀ-¯n-¨v F-
ÌÀ D-m-Ip¶p. C-h-¡  ]-g-§ -fp-sSbpw ]q-¡ -fp-sSbpw K-
Ôw D-m-bn-cn-¡ pw. 

_nh-tdPv
s]-bnâ v

C-Ô\w

a-cp-¶p-I-fp-sS emb\w
{]n-kÀ-th-äo-hv

HmÀ-Km-\n-Iv
kw-bp-à-§ -fp-sS

\n-À-amWw

GXt\mÄ

hm-jv Aw-io-I-tkzZ-\w \-S-¯p-t¼mÄ 
95.6% ho-cy-ap-Å F-X-t\mÄ 

99.5% F-X-t\mÄ    þ   A-_v-k-eyq-«v BÂ-¡ -tlmÄ 

A-_v-k-eyq-«v BÂ-¡ -tlm-fpw
s]-t{Smfpw tNÀ-¶ an-{inXw

FXt\m-fnÂ hn-j-]-[mÀ°w
tNÀ-¡ p-t¼mÄ
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4. B-tcm-am-än-Iv kw-bp-à§ Ä 
D-Zm : s_³-kn³  (C  H )6 6

? A,B,C F-¶o tIm-f-§ -fnÂ \n¶pw A\p-tbm-Py-am-b-h I-s-
¯n tNÀ-s¯-gp-XpI. 

s]t{Sm-fnbw
þ k-ap-{Z Po-hn-I-fp-sS A-h-in-ã-§ Ä At\-I hÀ-j-§ -fn-se 
cm-k-]-cn-Wm-a-¯n-\v hn-t[-b-am-Ip-¶-Xn-sâ ̂ -e-am-bn D-m-
Ip-¶ hn-hn[ ssl-t{Um ImÀ-_-Wp-I-fp-sS an-{in-X-am-Wv s]-
t{Sm-fnbw

þ s]-t{Sm-fnb-s¯ Awin-X tkzZ-\w sN-¿p-t¼mÄ e-`n-¡ p-¶ 
Nn-e L-S-I-§ fpw A-h-bp-sS G-Xm\pw D-]-tbm-K-§ fpw Xm-
sg X-¶n-cn-¡ p¶p. 

(A) (B) (C)

A`n-Imcw DÂ]¶w cm-k-{]-hÀ¯\w

A-Uo-j³ cm-k-{]-hÀ¯\w

Xm]q-b hn-LS\w

BtZ-i cm-k-{]-hÀ¯\w

t]m-fn-a-ssd-tkj³

Pze\w

CH  - CH  + CI3 3 2 

C H  + O2 6 2 

nCH = CH2 2 

CH  - CH  - CH3 2 3 

CH = CH + H2 

CO  + H O2  2

CH  = CH2  2

CH  = CH + CH2   42

CH  - CH - CHI3   CI2

CH  - CH2 2[ [
n

bq-Wn-äv (8) ckX{´w
am-\-h ]p-tcm-K-Xn¡ v

LSI§ Ä

ssl-t{Um ImÀ-_-Wp
-I-fnÂ A-S-§ n-bn-«p-Å
B-ä-§ -fp-sS F®w

D-]-tbmKw 

km{µo-I-cn-¡ -s¸-Sm-¯
hm-X-I§ Ä

s]-t{SmÄ

UokÂ 

s]-t{Sm-fn-bw sPÃn
(hm-k-en³),{Ko-kv

]m-c-^n³ hm-Ivkv

_o-äp-an³

as®®

KmÀln-I/hym-h-kmbn-I
DÔ\w

tam-t«mÀ CÔ\w

KmÀln-I CÔ-\w

UokÂ, F-© n³ CÔ\w

kv-t\-lIw, kuµ-cy
h-kv-Xp-¡ -fp-sS \nÀ-½mWw

sa-gpIv, _q-«v t]m-fn-jv
hm-Ivkv, t]¸À, SmÀ-t¸m-fn³

jo-äv \nÀ-½mWw

tdm-Uv Sm-dn§ v

C  -  C1 4 

C  -  C5 9 

C  -  C10 16 

C  -  C16 18 

C  -  C16 22 

C  -  C22 30 

C30  
Â Iq-Sp-XÂ
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þ k-ky-§ -fnÂ \n-¶p-Å A-en-km-cn³, C³UntKm F¶n-h {]-
Ir-Xn-Z¯ ssU-IÄ BWv.

þ s_³-kn³, A-\n-en³, ̂ n-t\mÄ Xp-S§ n-b HmÀ-Km-\n-Iv kw-
bp-à-§ Â Nn-e kn-´-än-Iv ssU-IÄ \nÀ-½n-¡ m³ D-]-tbm-
Kn-¡ p-¶p. 

Im-Uv-an-bw kÄ-ss^-Uv (Cds) se-Uv t{Im-ta-äv  F¶n-h 
hÀ-I-§ -fm-Wv. 
{ mkv 
kn-en-t¡ -äp-I-fp-sS an-{in-X-am-Wv ¥mkv.

hnhn-[ X-cw ¥m-Êp-I-fpw A-h-bp-sS D-]-tbm-K-§ fpw 

kw{I-a-W aq-e-I-§ -fp-sS kw-bp-à-§ Ä ¥m-kn-\v \Â-Ip-
¶ \n-d-§ -fm-Wv Nph-sS \Â-In-bn-cn-¡ p-¶Xv.
þ s^-dn-Iv A-tbm¬   þ a-ª
þ t{Im-an-bw/s^d-kv A-tbm¬ þ ]-¨
þ tIm-_mÄ«v HmIv-sskUv  þ \o-e
þ am-K-\o-kv ssU Hm-Iv-sskUv  þ ]À-¸nÄ

lcn-X-c-k-X{´w
a-en-\o-Ic-Ww ]-c-amh-Xn Ip-d¨pw hn-j-en]v-X cm-k-h-kv-Xp-
¡ -ep-sSbpw DÂ-]-¶-§ -ep-sSbpw DÂ-¸m-Z-\-¯nÂ \n-b-{´-
Ww GÀ-s¸-Sp-¯n-bpw {]-Ir-Xn¡ pw ]-cn-Øn-Xn¡ pw D-m-
Ip-¶ {]-Xym-Lm-X-§ Ä ]-c-amh-Xn Ip-d-¡ p-¶ X-c-¯nÂ H-
cp c-k-X-{´im-J X-s¶ hn-I-kn-¸n¨p. A-Xm-Wv lcn-X c-
k-X-{´w.

lcn-X c-k-X-{´-¯n-sâ e-£ y§ Ä 
þ A-]-I-S-I-cam-b cm-k-h-Øp-¡ -sf D-]-Im-cn-Itfm \n-cp-]-
Im-cn-Itfm B-¡ n am-äpI. 

þ ]-cn-Øn-Xn ku-lr-Zam-b DÂ-]-¶-§ Ä \nÀ-½n-¡ pI.
þ a-en-\o-Ic-Ww Ip-d-¡ pI. 
þ hn-j-a-bam-b DÂ-]-¶-§ Ä ]-c-amh-Xn Ip-d-¡ pI.

(PbCRO)

¥
þ

¥mkpIÄ D-]-tbm-K§ Ä

tkm-Pm ssew ¥mkv/ tkm-Um
¥m-kv / tkm-kv-äv ¥mkv

lmÀ-Uv ¥mkv

t_tdm kn-en-t¡ -äv ¥mkv

^v-fn³v ¥m-kv / H-]v-än-¡ Â
¥m-kv/se-Uv ¥mkv

P\Â-¸m-fnIÄ
ZÀ-¸-W-§ Ä

e-t_m-d«-dn D-]-I-c-W-§ Ä
^mÎ-dn/A-Sp-¡ -f D-]-I-c-W-§ Ä

]m-N-I ]m-{X-§ Ä e-t_m-d«-dn
D-]-I-c-W§ Ä

se³-kpIÄ
{]n-k§ Ä
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LPG (en-Iyp-ss^-Uv s]-t{Sm-fn-bw Kymkv)
þ ]m-N-I-¯n-\v hym-]-I-am-bn D-]-tbm-Kn-¡ p-¶ H-cp C-Ô-\-am-b 

LPG bnÂ {][m-\ LS-Iw _yq-s«-bv³ BWv.
s]-t{Sm-fn-b-¯nÂ \n-¶v e-`n-¡ p-¶ km-{µo-I-cn-¡ -s¸-Sm-¯ 
hm-X-I-§ -fnÂ _yq-s«-bv-\n-s\ thÀ-Xn-cn-¨v  B-¡ n am-äm-
hp-¶-Xm-Wv. 

s]-t{Sm sI-an-¡ -epIÄ
þ s]-t{Sm-fn-b-¯nÂ \n-¶v thÀ-Xn-cn-s¨-Sp-¡ p-¶ ssl-t{Um 
ImÀ-_-Wp-IÄ D-]-tbm-Kn-¨v \nÀ-½n-¡ p-¶ cm-k-h-Øp-¡ Ä 
s]m-Xp-sh s]-t{Sm sI-an-¡ -ep-IÄ F-¶-dn-b-s¸-Sp-¶p. 

þ Nm-b§ Ä, ¹m-Ìn-¡ pIÄ Hm-bn³-saâpIÄ, {Io-ap-IÄ Xp-
S§ n-b h-Øp-¡ Ä s]-t{Sm sI-an-¡ -enÂ \n-¶v \nÀ-½n-¡ -s¸-
Sp-¶p. 

IÂ¡ cn
s]-t{Sm-fnb-s¯ t]m-se X-s¶ ̀ q-an-¡ -Sn-bnÂ \n-¶v e-`n-
¡ p¶ t^m-knÂ C-Ô-\-am-Wv IÂ¡ cn
k-ky-§ -fp-sS PoÀ-Wm-h-in-ã-§ -fnÂ \-S-¡ -¶ ImÀ-_-ssW-
tk-j³ ̂ -e-am-Wv IÂ¡ -cn D-m-Ip-¶-Xv. 

Hu-j-[§ Ä
Hu-j-[-§ -fp-sS \nÀ-½m-W-¯n-\v c-k-X-{´-¯n-sâ kw-`m-h-\-
IÄ A-Xn-{]-[m-\-am-Wv. 
Hu-j-[-§ -fp-sS ho-`m-Khpw A-h-bp-sS [À-½hpw ]-«n-I s¸-Sp-
¯p¶p. 

knaâ v
þ s]m-Sn-¨ Np-®m-¼p-IÃpw I-fn-a®pw tdm«-dn Nq-f-bnÂ C-«v Nq-
Sm-¡ n-bmÂ e-`n-¡ p-¶-XmWv knaâ v ¢n¦À. C-XnÂ Pn-]v-kw 
tNÀ-¯v s]m-Sn-¨v C-f-¡ n-bm-Wv knaâ v \nÀ-½n-¡ p-¶-Xv. 

þ cm-k-]-c-am-bn ImÂ-ky-¯n-sâbpw kn-en-t¡ -äp-I-ep-sSbpw 
A-ep-an-t\-äp-I-fp-sSbpw k-¦oÀ-® an-{in-X-am-Wv kn-aâ v. 

\n-d-§ -fp-sS temIw
þ {]-Ir-Xym-ep-Å \n-d-§ fpw Ir-{Xn-aam-b \n-d-§ fpw D-v. 
þ h-kv-Xp-¡ Ä-¡ v \n-dw ]-I-cp-¶-Xn-\v k-lm-bn-¡ p-¶ cm-k-h-kv-
Xp-¡ -fm-Wv Nm-b-§ -fpw, hÀ-®-§ -fpw 

LPG

hn`mKw 

A-\mÄ-P-kn-¡ p-IÄ

Bân-ss]-sd-än-¡ pIÄ

Bâm-kn-UpIÄ

Bân-sk-]v-än-¡ pIÄ

Bân-_-tbm-«n-¡ p-IÄ

[À½w

th-Z-\ Ip-d-bv-¡ p-¶-Xn\v

ico-c Xm-]\n-e Ip-d-¡ p-¶-Xn\v

A-kn-Un-än Ip-d-¡ p-¶-Xn\v

kq-£ v-am-Wp-¡ -sf \n-b-{´n-¡ p-¶-Xn\v

tcm-K-Im-cn-Ifm-b kq-£ v-am-Wp¡ -sf
\-in-¸n-¡ p-¶-Xn\pw A-h-bp-sS
h-fÀ-¨ X-S-bp-¶-Xn\pw 
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\mUo-tIm-i-`m-Kw                    [À½w

tIm-i i-cocw

sU³-ss{U-äv

sU³-t{Um¬

BIv-tkm¬

BIvv-tkm-ssW-äv

kn-\m-]v-än-Iv t\m_v

sU³-t{Um-WnÂ \n-¶p-sa-¯p-¶
B-th-K-§ -sf kzo-I-cn-¡ p-¶p. 

D-±o-]-\-§ Ä kzo-I-cn-¡ p-¶p. 

B-th-Kw tIm-i-i-co-c-¯nÂ \n¶pw
]p-d-t¯-¡ v h-ln-¡ p-¶p. 

B-thK-s¯ kn-\m-]v-än-Iv t\m-_p-I-fnÂ
F-¯n-¡ p-¶p. 

B-th-K-sa-¯p-t¼mÄ \m-Uo-b-t{]j-Iw
{k-hn-¡ p\v\

Bth-Kw tIm-i i-co-c-¯nÂ F-¯n-¡ p¶p. 

]mTw (1)

Adn-bm\pw {]-Xn-I-cn-¡ m\pw 

BIOLIGY (Module)

1. H-cp \mUo-tIm-i-¯n-sâ hnhn-[ ̀ m-K-§ -fp-sS [À-aw Im-Wn-
¡ p-¶ ]«nI

2. aben³-jo-¯v [À-½-§ Ä
A) a) B-th-K-§ -fp-sS th-K-X hÀ-²n-¸n-¡ p-¶p. 

b) C³-kp-te-ä-dm-bn {]-hÀ-¯n-¡ p-¶p. 
c) t]m-j-I-§ fpw Hm-Iv-kn-P\pw \Â-Ip-¶p. 
d) £ -X-§ -fnÂ \n¶pw kw-c-£ n-¡ p¶p. 

3. B-th-K-§ Ä \m-Uo-tIm-i-§ -fn-eq-sS {]-k-cn-¡ p-¶-sX§ s\
A) B-th-Kw   sk³-ss{U-äv   sk³-t{Um¬   tIm-i-i-co-cw   
BIv-tkm¬   BIv-tkm-ssW-äv   kn-\m-]v-än-Iv t\m-_v   kn-
\m-]v-än-Iv hn-S-hv    sXm-«-Sp-¯  \yq-tdm-Wn-sâ sU³-ss{U-äv.

4. sk-dn-t{_m-kv ss]-\Â {Z-h-¯n-sâ [À-½-§ Ä G-sXÃmw
þ \m-Uo-I-e-IÄ¡ v Hm-Iv-kn-P\pw t]m-j-Whpw \ÂIp-I
þ X-e-t¨m-dn-\p-Ån-se aÀ-±w {I-ao-I-cn¡ p-I
þ B-Lm-X-§ -fnÂ \n-¶v kw-c-£ n-¡ p-I.

5. a-\p-jy a-kv-Xnjv-I ̀m-K-§ -fp-sS k-hn-tij-X, [À-aw F¶n-h 
Im-Wn-¡ p-¶ ]-«nI.

6. F´m-Wv dn-^v-fIv-kv {]-hÀ¯-\w ?
A) D-±o-]-\-§ Ä-¡ -\p-k-cn-¨v A-ss\-Ýn-I-ambpw B-I-kv-an-I-
ambpw D-m-Ip-¶ {]-hÀ-¯-\-§ -fmWnh

7. dn-^v-f-Iv-kv BÀ-¡ n-sâ {][m-\ ̀m-K-§ Ä G-sXÃmw?
A) dn-^v-f-Iv-kv {]-hÀ-¯-\-¯nÂ B-th-K-§ -fp-sS k-© m-c-]m-
Xbm-b dn-^v-f-Iv-kv BÀ-¡ n-sâ {][m-\ ̀m-K-§ -fmWv.

a) D-±o]-\w kzo-I-cn-¡ p-¶ {Km-ln-IÄ
b) kw-th-Z-\yq-tdm¬ b)CâÀ \yq-tdm¬ c)t{]-c-I-\yq-tdm¬    
_-Ô-s¸-« t]in 

kn\m-]v-kv
2 \m-Uo-tIm-i-§ Ä X½ntem \mUo-tIm-ihpw t]io-

tIm-i-hpw X½ntem \mUo-tIm-ihpw {KÙn-tIm-ihpw 
X½ntem _-Ô-s¸-Sp-¶ ̀m-Kw

akv-Xn-jv-I-`mKw k-hn-tij-X [Àaw

skdn{_w

sk-dn_Ãw

saUp-e H-»mw-tK-ä

X-emakv

ssl-t]m-X-emakv

Gähpw hen-b ̀m-Kw
]pd-¯v t{K-am-ädpw

AI-¯v ssh-äv am-ä-dpw

c-ma-s¯ hen-b ̀m-Kw,
c-v Z-f-§ -fm-bn Im-Wp¶p.
Nm-ep-Ifpw Np-fn-hp-Ifpw D-v. 

Io-gv-`m-K-¯m-bn
Z-Þm-Ir-Xn-bnÂ
Im-Wp-¶p. 

sk-dn-{_-¯n-\v Xm-sg
Im-Wp-¶p. 

X-em-a-kn-\v
sXm-«p-Xm-sg Im-Wp¶p. 

Nn´, _p²n, HmÀ-a,
`m-h-\ F-¶n-h-bp-sS
tI{µw C-{µn-bm-\p`-hw

D-m-Ip-¶p. 

t]-io-{]-hÀ-¯-\-§ Ä
G-tIm-]n-¨v i-co-c-Xpe-\w
]m-en-¡ m³ k-lm-bn-¡ p-¶p. 

lr-Z-b-kv-]-µ-\w,
izk-\w F-¶o
{]-hÀ-¯-\-§ Ä
\n-b-{´n-¡ p-¶p. 

sk-cn-{_-¯n-\p-Ån-te¡ pw
]p-d-t¯-¡ p-ap-Å
B-th-K-§ -fp-sS
]p-\x-{]-kc-Ww

B-´-c
k-a-Øn-Xn-]me\w

knw-]-X-änIv

]yq-¸nÄ hn-I-kn-¡ p-¶p.

D-an-\oÀ DÂ-]mX-\w Ip-d-bp-¶p. 

izm-k-\m-fw hn-I-kn-¡ p-¶p. 

lr-Z-b-an-Sn-¸v Iq-Sp¶p. 

]mcm-knw-]-X-änIv

]yq-¸nÄ Np-cp-§ p-¶p. 

D-an-\oÀ DÂ-]mZ-\w Iq-Sp¶p.

izm-k-\m-fw k-t¦m-Nn-¡ p¶p.

lr-Z-b-an-Sn-¸v km-[m-c-W \n-e-bn-em-Ip¶p. 

h10t

175 176



kpjpav-\
kw-th-Z-\m-Un    - tUmÀ-kÂ ap«v
t{]-c-I-\m-Un   þ  sh³-{SÂ ap-«v
sk-dn-t{_mkv-ss]-dÂ {Z-hw Im-Wp-¶ ̀m-Kw þ sk³-{SÂ I-\mÂ 

kp-jp-av-\ þ [À-½w
1. i-co-c-¯nÂ \n-¶p-Å B-th-K-§ -sf a-kv-Xn-jv-I-¯n-te-¡ v 
kw-hl-\w sN-¿p-¶p

2. \-S¯w, Hm«w, Xp-S§ n-b {]-hÀ-¯-\-§ -fn-se {Zp-X-K-Xn-bn-ep-
Å B-hÀ-¯-\ N-e-\w  G-tIm-]n-¸n-¡ p¶p. 

1. I-®n-se {][m-\ ̀ m-K§ Ä, [À-a-§ Ä F¶n-h hy-à-am-bn 
]«n-I sX-¿m-dm-¡ pI. 

þ

XIcmdv ImcWw e£ -Ww

AÂ-jn-ta-gvkv

]mÀ-¡ n³k¬

A-]-kv-amcw

\yq-tdm-Wp-I-fp-sS
Xp-SÀ-¨bm-b \miw

X-e-t¨m-dn-se Kmw¥n-tbm-Wp-
I-fp-sS \m-iw aq-ew
 tUm-]-an³ Ip-d-bp-¶p. 

a-kv-Xn-jv-I-¯nÂ
D-m-hp-¶ {I-a-clnX
ssh-Zyp-Xn {]-hmlw

Akm-[m-c-Wam-b
HmÀ-½-¡ p-d-hv

i-co-c-Xp-e-\\n-e
\-ã-am-hp¶p. hn-dbÂ,

D-an-\oÀ H-gp-In-s¡ m-n-cn¡ Â 

k¶n, hm-bnÂ \n¶pw
\p-cbpw ]-Xbpw h-cn-I,
]Ãv I-Sn-¨v ]n-Sn¡ Â,
A-t_m-[mhØ

]mTw (2)

Adn-hn-sâ hm-Xm-b-\§ Ä 

`mKw [À- wa

Zr-V-]S-ew

cv-à-]Sew

sdän-\

I¬-Pw-Kv-ssä-h

tImÀWn-b

sF-dnkv

I®n-\v Zr-V-X \Â-Ip-¶ ]mfn

I-®n-se I-e-IÄ¡ v Hm-Iv-kn-P³, t]mj-Ww
F¶n-h \Â-Ip-¶p. 

{]-Xn-_nw-_w cq-]-s¸-Sp-¶ B-´-c-]mfn

tImÀWn-b H-gn-sI-bp-Å ̀mK-s¯ B-hc-Ww
sN-bv-Xv kw-c-£ n-¡ p-¶p. 

Zr-V-]-S-e-¯n-sâ kp-Xm-cyam-b ap³-`mKw

tIm-À-Wn-b-bp-sS ]n³-`m-K-¯m-bn Im-Wp-¶
c-à-]-S-e-¯n-sâ ̀mKw

2. A-Sp¯pw A-I-se-bp-ap-Å h-kv-Xp-¡ -sf t\m-¡ p-t¼mÄ I-
®n-ep-m-Ip-¶ am-ä-§ Ä ]-«n-I-s¸-Sp-¯p-I.

3. F-´m-Wv k-a-Rv-P-\£ a-X?
A) I-®nÂ \n¶pw h-kv-Xp-hn-te-¡ p-Å A-I-e-¯n-\-\p-k-cn-¨v 
se³-kn-sâ h-{I-X-bnÂ am-äw h-cp-¯n-s¡ m-v t^m-¡ Â Zq-
cw {I-ao-I-cn-¡ m-\p-Å I-®n-sâ I-gn-hn-s\ k-a-Rv-P-\£ -a-X 
F-¶v ]-d-bp-¶p. 

4. I-®n-ep-m-hp-¶ {]-Xn-_nw-_-¯n-sâ {]-tXy-I-X-IÄ F-
s´Ãmw?

 sN-dp-Xv   
 X-e-Io-gmbXv
b-YmÀ-°w

5. \mw H-cp h-kv-Xp-hn-s\ Im-Wp-t¼mÄ  D-m-hp-¶ {]-{In-b-
IÄ ̂ v-tfm-NmÀ-«v cq-]-¯nÂ Nn-{Xo-I-cn-¡ p-I?

A)  {]m-I-iw þ tImÀWnb þ A-Iz-kv-Ad þ ]yq-¸nÄ þ se³-kv þ 
hn-{Snb-kv Ad þ sdän\ þ B-th-Kw þ t\-{X-\m-Un þ sk-
dn{_w þ Imgv-N F-¶ A-\p`hw

`mKw [À- wa

 ]yq-¸nÄ 

se³-kv

kn-enb-dn t]-inIÄ

t\-{X-\mUn

A-Iz-kv {Zhw

hn-{Snb-kv {Zhw

{]Im-i c-iv-an-I-fp-sS I-®n-te-¡ p-Å {]-thi-\w
\n-b-{´n-¡ p¶p. sF-dn-kn-sâ a-[y ̀m-K-¯p-Å kp-jn-cw

{]Im-i c-iv-anI-sf sd-än-\-bn-te-¡ v t^m¡ -kv sN-¿p-¶p. 

se³-kn-sâ h{I-X {I-ao-I-cn-¡ m³ k-lm-bn-¡ p-¶p. 

B-th-K-§ Ä a-kv-Xn-jv-I-¯n-se Im-gv-N-bp-sS
tI-{µ-¯n-te-¡ v F-¯n-¡ p-¶p. 

tImÀ-Wn-b, se³-kv F-¶o ̀m-K-§ Ä-¡ v
t]mj-Ww \Â-Ip¶p.

I-®n-sâ B-Ir-Xn \n-e-\nÀ-¯m³ k-lm-bn-¡ p¶p. 

A-Sp-¯p-Å h-kv-Xp¡ -sf
t\m-¡ p-t¼mÄ 

A-I-se-bp-Å h-kv-Xp¡ -sf
t\m-¡ p-t¼mÄ 

knenb-dn t]-in-IÄ
k-t¦m-Nn-¡ p-¶p. 

kv-\m-bp-¡ Ä A-b-bp-¶p. 

se³-kn-sâ h{I-X Iq-Sp-¶p. 

t^m-¡ Â Zq-cw Ip-d-bp¶p. 

knenb-dn t]-in-IÄ
hn-{i-am-h-Ø-bn-em-hp¶p. 

kv-\m-bp-¡ Ä h-en-bp¶p. 

se³-kn-sâ h{I-X Ip-d-bp¶p. 

t^m-¡ Â Zq-cw Iq-Sp¶p. 
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6. I-®n-se {]-Im-i-{Km-ln-IÄ G-sXÃmw? A-h-bn-se hÀ-W h-
kv-Xp-¡ Ä F-s´Ãmw?

A) I-®n-se {]Im-i {Km-ln-I-fm-Wv tdmUv-tImiw, tIm¬-tIm-
iw F¶nh tdm-Uv tIm-i-¯n-se hÀ-W-h-kv-Xp sdm-tUm-]v-
kn-\pw, tIm¬-tIm-i-¯n-se hÀ-W-h-kv-Xp t^m-t«m-]v-kn-\p-
am-Wv. 

7. tIm¬ tIm-i-§ Ä, tdm-Uv tIm-i-§ Ä F-¶n-h-bp-sS [À-a-
§ Ä G-sXÃmw?

A) tIm¬-tIm-i-§ Ä Xo-{h {]-Im-i-¯nÂ Im-Wm-\pw, \n-d-§ Ä 
Im-Wm\pw k-lm-bn-¡ p-t¼mÄ tdm-Uv tIm-i-§ Ä a§ n-b {]-
Im-i-¯n-ep-Å Im-gv-N-¡  k-lm-bn-¡ p-¶p. 

8. \n-imÔ-X, hÀ-WmÔ-X, k-n-tdm-^v-XmÂan-b Cu A-h-Ø-
IÄ F´v?

A) \n-imÔX 

hn-äm-an³ A bp-sS Ip-d-hp-aq-ew sd-änn-\m-en-sâ Af-hv Ipd-ª v 
sdm-tUm-]v-kn³ Af-hv Ip-d-ª v ]p-\À-\nÀ-½n-Xn X-S-Ê-s¸-Sp-
¶ A-h-Ø-bm-WnXv. a§ n-b sh-fn-¨-¯nÂ hy-àam-b Im-gv-
N D-m-hn-Ã. 
hÀ-Wm-Ô-X

 Np-h¸v, ]-¨ F-¶o \n-d-§ Ä Im-Wm³ k-lm-bn-¡ p¶ 
tIm¬-tIm-i-§ Ä-¡ v X-I-cm-dm-hp¶Xv Cu \n-d-§ Ä thÀ-
¯n-cn-¨-dn-bm³ I-gn-bm-¯ Ah-Ø
kn-tdm-^v-XmÂan-b

hn-äm-an³ A bp-sS Ipd-hp aq-ew t\-{Xm-h-cWw, tImÀWn-b F-
¶n-h hc-v tImÀWn-b A-Xm-cy-am-hp-¶ A-h-Ø-bm-Wn-Xv. 

9. F-´m-Wv t¥m-t¡ m-a?
A) A-Iz-kv-{Z-h-¯n-sâ ]p-\-cm-Knc-Ww X-S-Ê-s¸-«v I-®n-\I-¯v 
A-Xn-aÀ-±w A-\p-`-h-s¸-Sp-¶ t\{X-ssh-I-ey-am-WnXv. Cu A-
h-Ø te-kÀ i-kv-{X-{In-b-bn-eq-sS ]-cn-l-cn-¡ m-hp-¶-Xm-Wv. 

10. tIÄ-hn-bp-am-bn _-Ô-s¸-«v i-Ð X-cw-K-§ Ä k-© -cn-¡ p-¶ 
]m-X-bp-sS ̂ v-tfm-NmÀ-«v Nn-{Xo-I-cn-¡ pI?

11. cp-Nn-b-dn-bp-¶-Xn-sâ ̂ v-tfm-NmÀ-«v Nn-{Xo-I-cn-¡ pI.

sNhn¡ p-S IÀ-W-\mfw IÀ-W]Sw A-Øn-irw-J-eIÄ

Hm-hÂ-hn³tUm tIm¢n-b tcm-a-tIm-i-§ Ä B-thKw

{i-h-W-\mUn sk-dn{_w tIÄ-hn F-¶ A-\p`hw

]ZmÀ-°-I-Wn-IÄ
D-an-\o-cnÂ e-bn-¡ p¶p.

kzm-Zv ap-Ip-f-§ -fn-se kzm-Zv
{Km-ln-I-fp-sS D-±o]-\w

B-thKw \mUn sk-dn{_w cp-Nn F-¶ A-\p`hw

12. \mhnÂ hy-Xykv-X ap-Ip-f-§ -fp-sS Øm-\w Nn-{X-k-lm-b-
t¯m-sS hy-à-am-¡ pI.

13. ap-dn-bnÂ I-¯n-¨p-sh-¨ N-µ-\-¯n-cn-bp-sS K-Ôw B-kz-Zn-¡ p-
hm³ cm-ap-hn-\v I-gnª -Xv G-tX-Xp {]-hÀ-¯-\-§ -fp-sS k-
lm-b-¯m-em-Wv  ̂ v-tfm-NmÀ-«v cq-]-¯nÂ C-Xv Nn-{Xo-I-cn-¡ p-
I?

A) K-Ô-I-Wn-I-IÄ aq-¡ n-\p-ÅnÂ {]-th-in-¡ p-¶p. 

tÇjv-a {Z-h-¯nÂ e-bn-¡ p¶p.

K-Ô-{Km-ln-I-fp-sS D-±o]\w

B-thKw

K-Ô-\m-Un

sk-dn{_w

K-Ôw F-¶ A-\p`hw

]pfn 

I-bv-]v

D-¸v

a-[pcw
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14. Gähpw hen-b Úm-t\-{µn-b-am-Wv Xz¡ v. Cu {]-kvXmh-\-
tbm-Sv \n-§ Ä tbm-Pn-¡ p-¶p-tm?

A) Dv. Imc-Ww Xz-¡ n-\v NqSv, X-Wp¸v, aÀZw, kv-]Àiw, th-Z-\ 
F-¶n§ -s\ A-© p X-c-¯n-ep-Å kw-th-Z-§ Ä Xn-c-¨-dn-bm-
\p-Å I-gn-hp-v. 

15. hnhn-[ Po-hn-I-fn-se {Km-ln-IÄ ]-«n-I-s¸-Sp-¯pI. 

1. F´m-Wv tlmÀ-tam-Wp-IÄ
A) i-co-c-¯nÂ DÂ-]mZn-¸n-¡ -s¸-Sp-¶-hbpw tIm-i-§ Ä X-½n-e- p-
Å ktµ-i hn-\n-a-b-¯nÂ {][m-\ ]-¦p-h-ln-¡ p-¶-Xp-am-b 
A-´-{km-hn {K-Ùn-I-fp-sS {k-h-§ -fm-Wv tlmÀ-tam-Wp-IÄ.

2. F-§ -s\-bmWv Hmtcm tlmÀ-tamWpw e-£ y I-eI-sf Xn-cn-¨-
dn-bp-¶-Xv. 

A) Hmtcm tlmÀ-tam-Wn-s\bpw kzo-I-cn-¡ p-¶-Xn-\v {]-tXy-Iw 
{Km-ln-I-fpv. \nÝn-X {Km-ln-IÄ DÅ tIm-i-§ -fnÂ am-{X-
ta AX-Xv tlmÀ-tam-Wp-IÄ kzo-I-cn-¡ -s¸-Sp-I-bpÅq. Hm-
tcm tlmÀ-tam¬ X-·m-{Xbpw {Km-ln-bp-am-bn _-Ôn-¨v tlmÀ-
tam¬ {Km-ln kw-bp-àw cq-]-s¸-Sp-¶p. 

3. c-à-¯n-se ¥q-t¡ m-kn-sâ Af-hv {I-ao-I-cn-¡ p-¶-hn-[w Nn- -
{Xo-I-cn-¡ pI.

Pohn D-±o]\w {Kmln

¹t\dnb

Cu-¨

{kmhv

]m¼v

{]Imiw

{]-Imiw

Xp-e-\-\n-e-bnÂ h-cp-¶ amäw

KÔw

sFkv-t]m«v

H-a-äo-Unbw

]mÀ-izh-c

tP-¡ -_v-k¬kv HmÀK¬

]mTw (3)

kaØn-Xn-¡m-bp-Å
cm-k-k-tµ-i§Ä

C³kp-en³ ¥q-t¡ m-kns\
tIm-i-¯n-te-¡ v IS-¯n hn-Sp-¶p. 

¥q-t¡ m-kn-s\ ss¥-t¡ mP³, sIm-gp¸v,
amwkyw F-¶n-h-bm-¡ n am-äp¶p. 

¥qt¡ m-knsâ 
A-fhv 

km-[mc-W
\n-e-bn-te¡ v

¥qt¡ m-kn-sâ
Af-hv

Ip-d-bp-t¼mÄ

]m³-{In-bm-kn-ep-Å sF-eâ vkv 
Hm-^v em³-KÀ-lm³-knse

_o-äm tIm-i-§ Ä
C³-kp-en³ DÂ-]m-Zn-¸n-¡ p¶p.

¥qt¡
m-kns

â 

A-f-h
v Iq-Sp

-t¼mÄ

¥qt¡
m-kn

sâ 

Af
-hv k

m-[m
c-W

\n-e
-bn-te

¡ v

¥q¡ -tKm¬
ss¥-t¡ m-P-t\-bpw 

Aant\m B-kn-Up-I-tfbpw
¥q-t¡ m-km-¡ n am-äp¶p.

]m³-{In-bm-kn-epÅ
sF-e-ävkv Hm-^v em³-KÀ
lm³-kn-se BÂ-^m
tIm-i-§ Ä ¥q-¡ -tKm¬
DÂ-]m-Xn-¸n-¡ p¶p.

cà¯n-se ¥q-t¡ m-knâ 
A-fhv 7þ110mg/100ml

4. {]-ta-lw F-¶m-se-´v C-Xn-sâ Im-c-Whpw e-£ -Whpw F-gp-
XpI.

þ {]-`m-X-`-£ -Ww I-gn-¡ p-¶-Xn-\v ap³-]p-Å c-à-]cn-tim-[-\-
bnÂ 126mg/100  F¶ tXm-Xn-\p-ap-I-fnÂ c-à-¯nÂ ¥q-t¡ m-
kv D-Å A-h-Ø-bm-Wv {]-talw.

þ C³-kp-en³ DÂ-]m-Z-\-¯n-se Ip-dthm {]-hÀ-¯-\-¯n-se X-
I-cm-dp-Itfm B-Wv C-Xn-\v Im-cWw.

þ hÀ-[n-¨ hn-i-¸pw Zm-lhpw Iq-sS-¡ q-sS-bp-Å aq{X-sam-gn-¡ -ep-
am-Wv {]-ta-l-¯n-sâ ap-Jy e-£ -W-§ Ä. 

5. ssX-tdm-bv-Uv {K-Ùn DÂ-]m-Zn-¸n-¡ p¶ tlmÀ-tam-Wp-IÄ G-h
-þ ssX-tdm-Iv-kn³, ImÂkn-tSm-Wn³
6. A-b-Un\pw ssX-tdm-bv-Uv {K-Ùnbpw X-½n-ep-Å _-Ô-sa´v 
þ ssX-tdm-bv-Uv {K-Ùn-bp-sS tlmÀ-tamWmb ssX-tdm-Iv-kn-sâ 
DÂ-]m-Z-\-¯n-\v A-b-Un³ A-Xym-h-iy-amWv. A-b-Un-sâ A-
`m-h-¯nÂ ssX-tdm-Iv-kn-sâ DÂ-]mZ-\w X-S-Ê-s¸-Sp-¶p. 

ml
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7. tKm-bn-äÀ F-¶m-se´v?
þ A-b-Un-sâ A-`m-hw aq-ew Iq-Sp-XÂ ssX-tdm-Iv-kn³ DÂ-]m-
Zn-¸n-¡ m-\p-Å {i-a-sa-¶ \n-e-bnÂ ssX-tdm-bv-Uv {K-Ùn A-an-
X-am-bn h-f-cp-¶ A-h-Ø-bm-Wv tKm-bn-äÀ. 

8. c-à-¯n-se ImÂ-ky-¯n-sâ Af-hv {I-ao-I-cn-¡ p-¶ hn-[w 
Nn-{Xo-I-cn-¡ pI.

9. A-{Un-\Â {K-Ùn-bp-sS tImÀ-«-Ivkpw sa-UpÃbpw DÂ-]m-Zn-
¸n-¡ p¶ tlmÀ-tam-Wp-IÄ G-sXÃmw?
A-{Un-\Â tImÀ-S-Iv-kv       tImÀ«n-tkmÄ, AÂ-tUm-käo-tdm¬ 

ssewKnI tlmÀ-tam-WpIÄ

A-{Un-\Â sa-UpÃ           F-]n-s\-{^n³ 
t\mÀ F-]n-s\-{^n³

10. ]n-äyqä-dn {K-Ùn-bp-sS ap³Z-fw DÂ-]m-Zn-¸n-¡ p¶ tlmÀ-tam-
Wp-IÄ G-h?

þ ssX-tdm-bv-Uv kv-än-ap-te-änw-Kv tlmÀ-tam¬ (TSH)

þ A-{Unt\m tImÀ-«nt¡ m t{Sm-]n-Iv tlmÀ-tam¬ (ACTH)

þ sKmWmtUm t{Sm-]n-Iv tlmÀ-tam¬(GTH)

þ h-fÀ-¨m tlmÀ-tam¬ (skm-amtäm t{Sm-¸n-Iv tlmÀ-tam¬)
þ t{]m-em-În³

v

ssX-tdm-bn-Uv {KÙn
ImÂkn-tSm-WnÂ DÂ-]m-Zn-¸n-¡ p-¶p. 

I
pd
-b
p-¶
p.
 

I
q-S
p¶
p.

]mcm-ssX-tdm-bn-Uv {KÙn
]m-cm-sXÀ-tam¬ DÂ-]m-Zn-¸n-¡ p¶p. 

Afhv
{I-ao-I-cn-¡ p¶p. 

AØn-I-fnÂ
kw-`-cn-¨v h-bv-¡ p¶p.

hr¡ -I-fnÂ \n-¶v
c-à-¯n-te-¡ v
ImÂ-ky-¯n-sâ
]p-\-cm-Kn-c-W-¯n-\v
k-lm-bn-¡ p¶p. 

cà¯n-se ImÂ-ky-¯n-sâ
Af-hv9þ11mg/100ml

11. h-fÀ¨m-tlmÀ-tam-Wn-sâ G-ä-¡ p-d-¨n-ep-IÄ aq-e-ap-m-Ip¶ 
tcm-K-§ Ä G-h?

þ `o-am-Im-cXzw
þ hm-a-\Xzw
þ A-t{Im-sa-Km-en
12. ]n-äyqä-dn {K-Ùn-bp-sS ]n³-Z-f-¯nÂ \n-¶v {k-hn-¡ -s¸-Sp¶ 
tlmÀ-tam-Wp-IÄ G-h?

þ Hm-Ivkn-tSm-kn³
þ hm-tkm-{]-kn³
13. c-à-¯n-se P-e-¯n-sâ Af-hv {I-ao-I-cn-¡ -s¸-Sp¶ tlmÀ-
tam¬ G-Xv?

þ hm-tkm-{]-kn³
14. U-b-_-än-kv C³-kn-¸nU-kv F-¶m-se´v?
þ hm-tkm-{]-kn-sâ D-ev-]mZ-\w Ip-d-bp-¶-Xn-sâ ̂ -e-am-bn hr-
¡ -bnÂ P-e-¯n-sâ ]p-\-cm-Knc-W-tXm-Xv Ip-d-bp-Ibpw IqSn-b 
A-f-hnÂ aq{Xw ]p-d-´-Å-s¸-Sp-I-bpw sN-¿p-¶ A-h-Ø-bm-
Wv U-b-_-än-kv C³-kn-¸n-Ukv.

15. ssew-KnI tlmÀ-tam-Wp-IÄ G-sXÃmw?
þ ]pcp-j sseKnI tlmÀ-tam¬           sS-kv-täm-kväo-tdm¬
þ kv-{Xo ssewKnI tlmÀ-tam-Wp-IÄ      Cu-kv-t{Sm-P³

                 s{]m-P-Ì-tdm¬
16. ̂ n-d-tam-Wp-IÄ F-¶m-se´v?
þ  Po-hn-IÄ-¡ n-S-bnÂ B-i-b-hn-\na-bw km-[y-am-¡ m³ Ip-d-ª  
A-f-hnÂ i-co-c-¯nÂ-\n-¶v Np-äp-]m-Sp-I-fn-te-¡ v {k-hn-¡ p-¶ 
cm-k-h-kv-Xp-¡ -fm-Wv ̂ n-d-tam-WpIÄ
D-Zm:I-kv-Xqcn, kn-h-täm¬, t_mw_n-tImÄ

17. kky-tlmÀ-tam-Wp-IÄ G-sXÃmw?
þ Hm-Iv-kn-\pIÄ   þA{K-ap-Ip-f-¯n-sâ h-fÀ-¨ Xz-cn-X-

s¸-Sp-¯p¶p.
þ ssk-täm-In-\n³ þtIm-i hn-`-P-\hpw tIm-i-ssh-hn-

[y-hÂ-¡ -c-Whpw 
þ Pn-ºÀ-en-\pIÄ þkw`p-Xm-lmc-s¯ hn-L-Sn-¸n-¨ hn-

¯v ap-f-¡ m³ k-lm-bn-¡ p¶p. 
þ A-_v-sk-kn-Iv B-knUv þ]gp-¡ m³ k-lm-bn-¡ p¶p. 
þ F-Y-en³ þCeIÄ, Im-gv-IÄ F¶nh s]m-gn-

bm³ k-lm-bn-¡ p-¶ IrXn-a k-ky 
tlmÀ-tam-WpIÄ

1) thcp ap-f-¸n-¡ Â ̂ -e-§ Ä A-Im-e-¯nÂ 
2) Pn-º-dn-en³ þ ap-´n-cn, B-¸nÄ ap-Xem-b ̂ -e-§ -fp-sS h-ep-¸w 
hÀ-²n-¸n-¡ p-¶p. 

3) A-_v-sk-kn-Iv B-kn-Uv þ ̂ -e-§ Ä s]m-gn-bp-¶-Xn-\v
4) F-Yn-en³ þ ]-g-§ Ä ]-gp-¡ m³ k-lm-bn-¡ p-¶p. 
5) FYn-t^m¬ þ d-º-dn-sâ ]mÂ DÂ-]m-X-\w hÀ-²n-¸n-¡ p¶p.
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]mTw (4)

AIän-\nÀ¯mw tcm-K§ sf
1. ssh-d-kp-I-fp-sS {]-tXy-I-X-IÄ F-s´Ãmw?
þ t{]m-«o³ B-h-c-W-¯n-\p-ÅnÂ DNA A-sÃ-¦nÂ  X³-am-
{XI-sf DÄ-sIm-Åp-¶ e-Lp-L-S-\. tIm-imw-K-§ Ä CÃ. A-
Xn-\mÂ B-XntYb tIm-i-§ -fp-sS P-\n-X-I kw-hn-[m-\w D-]-
tbm-K-s¸-Sp-¯n sshd-kv s]-cp-Ip-¶p. 

2. a-\p-jy i-co-c-¯nÂ ssh-d-kp-IÄ {]-th-in-¡ p-¶ co-Xnbpw 
A-h D-m-¡ p-¶ Nne tcm-K-§ fpw F-gp-XpI?
ico-c {Z-h-§ -fn-eq-sS   þ F-bv-Uvkv, F-t_m-f

 hm-bp-hn-eq-sS þ NnI³-t]m-Iv-kv,kmÀkv
 sIm-Xp-In-eq-sS þ Nn-¡ p³-Kp-\n-b, sU-¦n¸\n
 P-´p-¡ -fn-eq-sS þ t] hn-j_m[
3. HIV a-\p-jy-i-co-c-¯nÂ s]-cp-Ip¶-Xv F§ s\?
þ F-bv-Uv-kn-\v Im-c-W-am-b HIV sshd-kv i-co-c-¯n-\v {]Xn-tcm-
[-ti-jn \Â-Ip-¶ enw-t^m-ssk-äp-I-fp-sS P-\n-X-I kw-hn-[m-
\w D-]-tbm-Kn-¨v s]-cp-Ip-¶p. 

4. enw-t^m-ssk-äp-I-fp-sS F-®hpw F-bv-Uvkpw ]-c-kv]-cw _-
Ô-s¸-«n-cn-¡ p-¶-sX§ s\?

þ HIV sshd-kv enw-t^m-ssk-äpI-sf B-{I-an-¡ p-Ibpw X³-aq-
ew enw-t^m-ssk-äp-I-fp-sS F-®w Ip-d-bp-I-bpw i-co-c-¯nÂ 
tcm-K-{]Xn-tcm-[-ti-jn X-I-cm-dn-em-Ip-¶p. 

5. G-sXm-s¡  amÀ-K-§ -fn-eq-sS F-bvU-kv ]-I-cp¶p?
þ F-bv-Uv-kv _m-[n-XÀ D-]-tbm-Kn-¨ kq-Nnbpw kn-dn© pw ]-¦p-
sh-¡ p-¶-Xn-eq-sS

þ i-co-c-{Z-h-§ -fn-eqsS 
þ HIV _m-[n-X-cnÂ \n-¶v KÀ-`-Ø i-ip-hn-te¡ v
þ hm-hm-l-]qÀ-Æ/ hn-hm-tl-Xc ssewKn-I _-Ô-¯n-eqsS 

6. G-§ s\-sbm-s¡  F-bv-Uv-kv ]-I-cnÃ.
þ kv-]À-i-\w, l-kv-X-\w, Np-a, Xp-½Â F-¶n-h-bn-eqsS
þ sIm-XpIv, Cu-¨ Xp-S§ n-b {]m-Wn-I-fn-eqsS 
þ H-cp-an-¨v Xm-a-kn-¡ p-Ibpw B-lm-cw ]-¦n-Sp-Ibpw sN-¿p-¶-Xn-
eqsS

þ H-tc Ip-f-¯nÂ Ip-fn-¡ p-¶-X-eq-sS
7. _m-Îo-cn-b-bp-sS {]-tXy-I-X-IÄ F-s´Ãmw
hy-àam-b \yq-¢nb-kv CÃm-¯ G-I-tIm-i-Po-hn-I-fm-Wv Zzn-
hn-`-P-\-¯n-eq-sS hw-i-hÀ-[\-hv \-S-¯p-¶Xv. C-h DÂ-]m-Zn-
¸n-¡ p-¶ hn-j-h-kv-Xp-¡ Ä tIm-i-§ -fp-sS \m-i-¯n-eq-sS tcm-
K-_m-Z-bp-m-¡ p-¶p. 

RNA

8. _m-Îocn-b i-co-c-¯nÂ {]-th-in-¡ p-¶ co-Xn-bpw A-h D-m-
Ip¶ tcm-K-§ fpw F-gp-XpI.
a-en-\P-e-¯n-eq-sS þtImf-d, ssS-t^m-bvUv
ap-dn-hp-I-fn-eq-sS þsS-ä\kv
hm-bp-hn-eq-sS þ£ bw
P-´p-¡ -fp-am-b k-¼À-¡ -¯n-eq-sSþ B-{´m-Ivkv
]-gIn-b B-lm-c-¯n-eqsS þ t_m-«p-enkw
ssewKn-I _-Ô-¯n-eq-sS þ sKm-tW-dn-b, kn-^n-en-kv

9. hm-bp-hn-eq-sS ]-IÀ-¶v izm-k-tImi-s¯ _m-[n-¡ p¶ tcm-Kw 
GXv?

 £ -bw
10 £ -b-tcm-K-¯n-\v Im-c-Wamb tcm-K-Im-cn GXv?
 ssa-t¡ m-_m-Îo-cn-bw Syq-_À Ip-tem-kn-kv F-¶ _m-Îocn-b
11. £ -b-tcm-Kw G-sXm-s¡  i-co-c-`mK-s¯ _m-[n-¡ mw?
 izm-k-tImiw, hr-¡ IÄ, A-ØnIÄ, A-Øn-k-ÔnIÄ, X-
e-t¨m-dv

12. £ -b-tcm-Kw ]-I-cp-¶-sX§ s\?
tcm-Kn Np-a-¡ p-t¼mtgm Xp-½p-t¼mtgm kw-km-cn-¡ p-t¼mtgm 
tcm-Km-Wp-¡ Ä hm-bp-hn-te¡ pw A-Xph-gn a-äp-Å-h-cn-te¡ pw 
]-I-cmw.

13. £ -b-tcm-K-¯n-sâ e£ -W-§ Ä F-s´Ãmw?
 i-co-c-¯n-\v ̀m-c-¡ p-dhv, £ oWw, Øn-cam-b Np-a
14. £ -b-tcm-K-¯n-\p-]-tbm-Kn-¡ p-¶ {]Xn-tcm-[ hm-Iv-kn³ G-X?v

 _n.kn.Pn (BCG)
15 ^w-K-kp-I-fp-sS {]-tXy-I-X-IÄ F-s´Ãmw
þ ^w-K-kp-I-Ä DÂ-]m-Zn-¸n-¡ p-¶ hn-j-h-kv-Xp-¡ -fm-Wv tcm-K-
¯n-\v Im-c-W-am-Ip-¶Xv. hn-hn-[-bn-\w ]q-¸-ep-IÄ DÄ-s¸-Sp-
¶ hn-`m-K-am-Wv ̂ w-K-kp-IÄ

16. t{]m-t«m-tkm-h-I-fp-sS {]-tXy-I-XIÄ F-s´Ãmw?
 G-I-tIm-i bp-Imcn-tbm-«p-I-fm-Wv t{]m-t«m-tkm-hIÄ

tcmKw e-£ Ww ]-I-cp-¶ hn[w

h-«-s¨mdn

A-Xv-e-äv-kv
^q«v

h«̄ n-ep-Å Np-h-¶
Xn-WÀ-¸pIÄ

sNm-dn-¨n-ep-m-¡ p-¶
Np-h-¶ i-ev-¡ § Ä

kv]À-i\w, k-¼À-¡ w
F-¶n-h-bn-eqsS

a-en-\-P-ehpw a-®p-am-bp-Å
k-¼À-¡ -¯n-eqsS
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22. lo-tam-^o-enb tcm-Kn-¡ v sNdn-b ap-dn-hnÂ \n-¶v t]mepw 
Aan-X c-à \-ãw D-m-Im³ Im-c-W-sa´v

þ c-àw I-«-]n-S-¡ m³ k-lm-bn-¡ p-¶ t{]m-«o-\p-I-fp-sS DÂ-]m-
X\-s¯ \n-b-{´n-¡ p-¶ Po-\p-IÄ-¡ v ssh-Ieyw kw-`-hn-¡ p-
¶-Xp-aq-ew t{]m-«o³ DÂ-]mZ-\w X-I-cm-dn-em-Ip¶p. A-Xp-aq-
ew sNdn-b ap-dn-hnÂ \n-¶v t]mepw Aan-X c-à\-ãw D-m-
Ip-¶p. 

23. kn-¡ nÄ-skÂ A-\oanb tcm-Kn-I-fnÂ Acp-W c-àm-Wp-¡ Ä-
¡ v D-m-Ip-¶ cq-]-am-äw i-coc-s¯ _m-[n-¡ p-¶-sX-§ -s\?

þ Acp-W c-àm-Wp-¡ -fn-se lo-tam-t¥m-_n³ X-·m-{X-I-fnÂ 
L-S-\m-]-camb ssh-Ieyw D-m-Ip-¶-XmWv Cu tcm-K-¯n-\v 
Im-cWw. th{X Hm-Iv-kn-P³ e-`n-¡ m-sX h-cp-t¼mÄ Np-h-
¶ c-àm-Wp-¡ Ä A-cn-hm-fn-sâ B-Ir-Xn-bn-em-Ip¶p. Np-h-
¶ c-àm-Wp-hÂ lo-tam-t¥m-_n-sâ Ipdhv Hm-Iv-kn-P³ h-ln-
¡ m-\p-Å ti-jn Ip-d-¡ p¶p. A-cn-hmÄ cq-]-¯nem-b c-à-
tIm-i-§ Ä c-à-¡ p-g-enÂ X-§ n c-à-{]-hm-lw X-S-Ê-s¸-Sp-
¯p-¶p. 

24. F-´m-Wv Im³-kÀ
þ A-\n-b-{´nXamb tIm-i-hn-`P-\w h-gn tIm-i-§ Ä s]-cp-In 
C-X-c I-e-I-fn-te-¡ v hym-]n-¡ p¶ tcm-Km-h-Ø-bm-Wv 
Im³kÀ. ]-cn-Øn-Xn L-S-I§ Ä, ]p-I-hen, hn-In-c-Ww, ssh-
dkv, ]m-c-¼-cy-L-S-I-§ Ä, P-\n-X-I-L-S-\-bv-¡ p-m-Ip-¶ am-
ä-§ Ä F¶n-h km-[m-cW tIm-i§ -sf tIm-i-§ -fm-¡ mw.

25. ]p-Ih-en aq-ew D-m-Ip-¶ Nn-e B-tcm-Ky-{]-iv-\-§ fpw A-h 
_m-[n-¡ p-¶ A-h-b-h-§ fpw F-gp-XpI. 

Xet¨mdv izm-k-tImiw lrZbw

]£ m-LmXw

\n-t¡ m«n-t\m-Sv
hn-t[-b-Xzw

a)

b)

a)

b)

izm-k-tIm-i-Im³kÀ

t{_m-ss¦-änkv

Fw-^okna c)

a)

b)

c)

DbÀ-¶ c-à-k-½À±w

{]-hÀ-¯-\£ -a-X Ip-d-bÂ

[-a-\n-I-fp-sS C-em-kv-Xn-I-X
\-ã-s¸SÂ

26. hnh-[ Pn-hn-X-ssi-eo tcm-K-§ fpw Im-c-W-§ -fpw ]-«n-I-bm-
¡ pI. 

27. Nne P´p-tcm-K-§ Ä ]-«n-I-bm¡ p-I

tcm-Kw Imc-Ww

{]-talw

^m-än-enhÀ

]-£ m-LmXw

Aan-X
c-à-k-½À±w

lo-Z-bm-LmXw

C³kp-en-sâ Ip-dthm {]-hÀ-¯\ ssh-Ieytam

I-c-fnÂ sIm-gp-¸v A-Sn-ª p-Iq-Sm³ C-S-bm-Ip-¶Xv.

a-kv-Xn-jv-I-¯n-se c-à-¡ p-gÂ s]m-«p-¶Xv.
c-à-{]-hm-lw X-S-Ê-s¸-Sp-¯p-¶Xv.

sIm-gp-¸v A-Sn-ª -Iq-Sv [-a-\n-I-fp-sS hym-kw Ip-d-bp¶Xv

lr-Z-b-¯n-te-¡ v c-àw F-¯n-¡ p¶ sIm-tdmW-dn
[-a-\n-I-fnÂ sIm-gp-¸-Sn-ª v c-à-{]m-hm-lw
X-S-Ê-s¸-Sp-¶Xv. 

tcmKw tcm-K-Imcn

B-{´m-Ivkv

A-Ip-Sp-ho¡ w

Ip-f¼p-tcm-Kw

_m-Îocn-b

sshdkv

_m-Îocn-b

kky tcm-K§ Ä

tcmKwtcm-K-Imcn

1) _m-Îocn-b

2) sshd-kv

3) ̂ wKkv

s\Â-sN-Sn-bn-se ss»-äv tcmKw
h-gp-X-\-bn-se hm-«w

]-bÀ, a-c-¨o-\n F-¶n-h-bn-se
sam-ssk-¡ v tcmKw
hm-g-bn-se Ip-dp-\m-¼v tcmKw

Ip-cp-apf-Iv {Zp-X-hm«w
sX-§ n-sâ Iq-¼p-NobÂ
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Zzn-Xob-X-e {]Xn-tcm-[w

tcm-K-Im-cnI-sf hn-gp-§ Â
(^m-tKm-ssk-täm-knkv)
ho-§ Â {]-Xn-IcWw
c-àw I-«-]n-Sn¡ Â 
ap-dn-hp-W§ Â
]\n

]mTw (5)

1. F´m-Wv {]Xn-tcm-[-ti-jn
A) tcm-Km-Wp-¡ -fp-sS {]-thi-\w X-S-bm\pw i-co-c-¯n-\I-¯v 
{]-th-in¨ tcm-Km-Wp¡ -sf \-in-¸n-¡ m-\p-ap-Å i-co-c-¯n-sâ 
kzm-`m-hn-I-am-b I-gn-hm-Wv {]Xn-tcm-[-tijn.

2. {]Xn-tcm-[ kw-hn-[m-\-¯n-sâ ̂ v-tfm-NmÀ«v.
A)

{]m-Y-anI-X-e {]Xn-tcm-[w

 Xz¡ v
 iz-k-\ \m-f-¯n-se tÇ-jvaw,
ko-en-bIÄ
sN-hn-bn-se sa-gpIv
I-®p-\o-cn-se sse-tkm-tkmw

 D-an-\o-cn-se sse-tkm-tkmw
 B-am-i-b-¯n-se HCI

{]Xn-tcm-[-¯n-sâ

Im-h-em-fpIÄ

{]Xn-tcm-[w

s]m-Xphm-b
{]Xn-tcm[w

{]-tXy-I
{]Xn-tcm[w

{]m-[-anIX-e
{]Xn-tcm-[w

Zzo-Xo-bXe 
{]Xn-tcm-[w

Benwt^m
sk-äv

Tenwt^m
sk-äv

B enwt^m skäv T enwt^m skäv

Bân-P-\p-I-fp-sS h-jmwi-s¯
\nÀ-ho-cy-am-¡ p-¶p. 

a-äp tiz-X-c-àm-Wp¡ -sf D-t¯-Pn-¸n-¨v 
tcm-Km-Wp¡ -sf \-in-¸n-¡ p¶p. 

_mÎo-cn-b-bp-sS tIm-i-kv-Xc-s¯
in-Yn-eo-I-cn-¨v Ah-sb \-in-¸n-¡ p¶p. 

Im³-kÀ tIm-i-§ sf 
\-in-¸n-¡ p-¶p. 

sshd-kv _m-[n¨
tIm-i-§ -sf \-in-¸n-¡ p¶p. 

3. Xz¡ n-s\ {]Xn-tcm-[-¯n-sâ tIm-«-bm-bn hn-ti-jn-¸n-¡ p-¶-
s¯p-sImv?

A) sI-cm-än³, sk_w, B-knUv, F-¶n-h DÅ-Xv sIm-v
4. ap-dn-th-ä ̀mK-s¯ c-à-¡ p-g-ep-IÄ hn-I-kn-¡ p¶-Xv sIm-p-
Å {]-tbm-P-\-sa´v?

A) ap-dn-thm tcm-Km-Wp-_m-[tbm D-m-Ip-t¼mÄ tI-Sp-]än-b Nn-
e cm-k-h-Øp-¡ Ä DÂ-]m-Zn-¸n-¡ p¶p. Ch B ̀mK-s¯ c-
à-¡ p-g-epI-sf hn-I-kn-¸n-¡ p-Ibpw A-Xph-gn c-à-{]-hm-lw 
Iq-Sp-Ibpw sN-¿p-¶p. 

5. ho-§ Â {]-Xn-Ic-Ww {]Xn-tcm-[ {]-hÀ-¯-\amtWm F´p-
sImv?

A) ho-§ Â {]-Xn-Ic-Ww {]Xn-tcm-[ {]-hÀ-¯-\-amWv. Imc-Ww 
ap-dn-th-ä ̀mK-¯v c-à-¡ p-g-ep-IÄ hn-I-kn¡ p-I h-gn B ̀m-
K¯v  c-à-{]-hm-lw Iq-Sp-Ibpw c-à-¯n-se ¹m-kv-a-bpw tiz-
X-c-àm-Wp-¡ fpw c-à-¡ p-g-enÂ \n-¶v ap-dn-th-ä ̀m-K-¯ F-
¯p-¶p. 

6. hnhn-[ tiz-X-c-àm-Wp-¡ fpw A-h-bp-sS {]Xn-tcm-[ {]-hÀ-
¯-\hpw DÄ-s¸-Sp-¶ ]-«nI. 

7. F-´m-Wv ̂ m-tKm-ssk-täm-knkv?
A) tcm-Km-Wp¡ -sf hn-gp-§ n \-in-¸n-¡ -em-Wv ̂ m-tKm-ssk-täm-
knkv.

8. ^m-tKm-ssk-täm-kn-kn-se hnhn-[ L-«§ Ä

tizX c-àm-Wp-¡ Ä

\yq-t{Sm-^nÂ 

t_-tkm-^nÂ 

Cu-kn-t\m-]nÂ

tam-tWm-sskäv

_mÎo-cnb-sb hn-gp-§ n \-in-¸n-¡ p¶p.

a-äp tiz-X-c-àm-Wp¡ -sf D-t¯-Pn-¸n-
¡ p¶p. c-à-¡ p-g-ep-IÄ
hn-I-kn-¸n-¡ p-¶p. 

ho-§ Â-{]-Xn-I-c-W-¯n-\m-h-iyam-b
cm-k-h-Øp-¡ Ä DÂ-]m-Zn-¸n-¡ p¶p.

tcm-Km-Wp-¡ -sf hn-gp-§ n
\-in-¸n-¡ p¶p. 

{]Xn-tcm-[ {]-hÀ¯\w

^mtKm-ssk-äp-IÄ tcm-Km-
Wp-¡ Ä-¡ -Sp-s¯-¯p-¶p. 

tcm-Km-Wp-¡ -sf kv-X-c
k-© n-I-fnÂ DÄ-sIm-Åp-¶p. 

kv-X-c-k-© nIÄ
sse-tkm-tkm-ap-
am-bn tN-cp-¶p. 

A-h-in-ã-§ Ä ]p-d-´-Åp-¶p. 

sse-tkm-tkm-an-se F³-ssk-ap-IÄ
tcm-Km-Wp¡ -sf \-in-¸n-¡ p¶p. 
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9. ap-dn-hn-eq-sS-bp-Å c-à\-ãw X-S-bm-\p-Å {]Xn-tcm-[ {]-
hÀ¯-\w GXv

A) c-àw I-«-]n-Sn¡ Â 
10. c-àw I-«-]n-Sn-¡ -en-sâ hnhn-[ L-«§ Ä

11. a) a-\p-jy i-co-c-¯n-se km-[m-c-W Xm-]\n-e F-{X?
o oA) 37 C (98.6 F)

12. b) ico-tcm-jv-am-hv D-b-cp¶-Xv i-co-c-s¯ F§ -s\ _m-[n-¡ pw? 
þ tcm-Km-Wp-¡ -fp-sS s]-cp-IÂ Ip-d-bp-¶p. 
 c) i-co-c-¯n-sâ Xm-]\n-e D-b-cp-¶Xv (]\n) H-cp tcm-KamtWm?
þ ]-\n H-cp tcm-K-aÃ. H-cp {]Xn-tcm-[ {]-hÀ-¯-\-am-Wv. 
 d) ]-\n H-cp tcm-K-a-sÃ-¦nepw F-´n-\m-Wv ssh-Zy k-lm-bw 
t\-Sp-¶Xv?

þ ZoÀ-L-ka-bw Xm-]\n-e D-b-cp¶-Xv a-kv-Xn-jv-Iw DÄ-s¸-sS-bp-
Å B-´-cm-h-b-h§ -sf tZ-mj-I-c-am-bn _m-[n-t¨-¡ mw. A-Xn-
\mÂ ]-\n Iq-Sn-bmÂ ssh-Zy-k-lm-bw e-`y-am-t¡ --XmWv.

13. {]-tXy-I {]Xn-tcm-[ kw-hn-[m-\-§ Ä G-sXÃmw?

apdn-hp-m-bn c-àw
\-ã-s¸-Sp¶p. I-e-IÄ
in-Yn-eo-I-cn-¨v t{Xmw
t_m-¹m-Ìn³ F-¶
cm-km-án-bp-m-Ip-¶p. 

ss^-{_n³ \m-cp-I-fp-m
-Ip-¶ h-e-¡ -®n-I-fnÂ
Np-h-¶ c-àm-Wp-¡ fpw
t¹-äv-e-äp-Ifpw X-§ n
c-à-I-«-bp-m-Ip-¶p. 

t{Xm-t_m-¹m-kn³ ¹m-kv-a-
bn-se t{]m-t{Xmw-_n³
F-¶ t{]m-«o-\n-s\ t{Xmw-
_n-\m-bn am-äp¶p. A-Xn-\v 
ImÂkyw A-tbm-Wp-Ifpw 
hn-äm-an³ K bpw k-lm-
bn-¡ p-¶p. 

t{Xmw-_n³ ¹m-kv-a-bn-se
ss^-{_n-t\m-P³ F-¶
t{]m-«o-\n-s\ ss^-{_n³
\m-cp-I-fm-¡ n am-äp¶p. 

{]tXy-I {]-Xn-tc[w

Benw-t^m-ssk-äpIÄ

A-Øn-a-Ö-bnÂ sh-¨v
]m-I-s¸-Sp-¯p-¶p. 

i-co-c-¯n-\v A-\yam-b
h-kv-Xp¡ Ä (Bân-P³)
s¡ -Xn-sc Bân t_m-Un-
IÄ DÂ-]m-Xn-¸n-¡ p¶p. 

Tenw-t^m-ssk-äpIÄ

ssXa-kv {K-Ùn-bnÂ sh-¨v
]m-I-s¸-Sp-¯p-¶p. 

a-äv {]Xn-tcm[ tIm-i§ -sf
D-t¯-Pn-¸n-¡ p-¶p. 

14.  \mw B-{i-bn-¡ p-¶ hnhn-[ Nn-In-Õm-co-Xn-IÄ G-sXÃmw?
 A-tem]Xn
B-bpÀ-th-Zw
tlman-tbm]Xn
bq-\m-\n

15. \mw Nn-In-Õ-¡ m-bn D-]-tbm-Kn-¡ p-¶ Nn-e D-]-I-c-W-§ fpw 
A-h-bp-sS D-]-tbm-Khpw ]-«n-I-s¸-Sp-¯pI.

16. Bân-_-tbm-«n-Iv B-Zy-am-bn \nÀ-½n-¨-Xmcv?
þ A-e-Iv-km-À ̂ v-f-an-Mv
17. F-´m-Wv Bân-_-tbm-«n-¡ pIÄ?
þ _m-Îo-cn-bm tcm-K§ -sf {]Xn-tcm-[n-¡ m³ D-]-tbm-Kn-¡ p-¶ 
cm-k-h-kv-Xp-¡ -fm-Wv Bân-_-tbm-«n-¡ pIÄ.

18. Bân-_-tbm-«n-¡ p-IÄ D-]-Im-c-am-sW-¦nepw A-h-bp-sS D-]-
tbm-Kw ]-e ]mÀ-iz-]-e-§ fpw kr-ãn-¡ p-¶p-v. G-Xm-Wv B 
]mÀ-iz-^-e§ Ä?

 Øn-cam-b D-]-tbm-Kw tcm-Km-Wp-¡ Ä-¡ v Bân _-tbm-«n-¡ p-
IÄ-s¡ -Xn-cm-b {]Xn-tcm-[-ti-jn-bp-m-Ipw.

 i-co-c-¯n-se D-]-Im-cn-Ifm-b _m-Îo-cnb-sb \-in-¸n-¡ p-¶p. 
 i-co-c-¯n-se Nn-e hn-äm-an-\p-I-fp-sS Af-hv Ip-d-¡ p-¶p. 
19. hn-hn-[X-cw c-à-{Kq-¸p-Ifpw A-h-bp-sS {]-tXy-I-Xbpw ]-«n-I-
s¸-Sp-¯pI?

D]IcWw D-]-tbmKw

kvsä-Xkv-tIm¸v

kv-^nw-tÜmam-t\m-aoäÀ

AÄ-{Sm-ku-v kv-Im\À

EEG

ECG

lrZ-an-Sn-¸v A-f-¡ m³

c-à-k-½À-±w tc-J-s¸-Sp-¯m³ 

a-kv-Xn-jv-I-¯n-se ssh-Zyp-X
X-cw-K§ -sf tc-J-s¸-Sp-¯m³ 

lr-Z-b-t]-in-bn-se ssh-Zyp-Xn
X-cw-K§ -sf tc-J-s¸-Sp-¯m³ 

AÄ-{Sm-tkm-Wn-Iv i-Ð X-cw-K
-§ Ä D-]-tbm-Kn-¨v B-´-cm-h-b-
h-§ -fp-sS L-S-\ a-\-Ên-em-¡ m³ 

D]Ic-Ww D-]-tbmKw

C.T.kv-Im-\À

MRI.kv-Im-\À

X-raybpsSbpw I-¼yq-«-dn-tâbpw
k-lm-b-t¯m-sS B-´-cm-h-b-h-§ -fp-sS
{Xn-am-\-Zr-iz-§ Ä e-`y-am-¡ m³

B-´-cm-h-b-h-§ -fp-sS {Xnam-\
Zr-iy-§ Ä e-`y-am-¡ m³ 
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22. BZy-am-bn hn-I-kn-¸n-¨ hm-Iv-kn³ G-Xv?
A) h-kq-cn tcm-K-¯n-\v F-Xn-cm-bp-Å hm-Iv-kn³
23. h-kq-cn hm-Iv-kn³ I-s-¯nb-Xv Bcv?
A) F-tUzÀ-Uv P-¶À
24. hnhn-[ hm-Iv-kn-\p-Ifpw A-h {]Xn-tcm-[n-¡ p-¶ hnhn[ tcm-K-
§ fpw ]-«n-I-s¸-Sp-¯pI.

25. a-\p-jy-cn-se t]m-se k-ky-§ -enÂ tcm-K-{]Xn-tcm-[ kw-hn-
[m-\-§ Ä {]-hÀ-¯n-¡ p-¶ptm?

A) {]-hÀ-¯n-¡ p-¶p-v. 
26. k-ky-§ -fn-se hnhn-[ {]Xn-tcm-[ kw-hn-[m-\-§ Ä DÄ-s¸-Sp-
¯n-bp-Å Nn-{Xo-IcWw.

cà{Kq-¸pIÄ Bân-P-\p-IÄ Bân-t_m-UnIÄ

A

B

AB

O

A

B

AbpwBbpw

CÃ

b

a

CÃ

abpwbbpw

hmIv-kn-\pIÄ

ar-X-am-¡ -s¸« tcm-Km-Wp¡ Ä

Po-h-\p-Å, \nÀ-ho-cy-am-¡ -s¸«
tcm-Km-Wp-¡ Ä

\nÀ-ho-cy-am-¡ -s¸-« hn-j-h-kv-Xp-¡ Ä

tcm-K-Im-cn-I-fp-sS tIm-i-`m-K§ Ä

tcm-K§ Ä 

tImf-d, t]-hn-j_m-[

ssS-t^m-bnUv, A-© mw]-\n

sS-ä-\kv, Un-^v-Xocn-b

sl-¸-ssä-änkv

k-ky-§ -fn-se {]Xn-tcm[w

]p-d-s´men C-e-I-fn-se Iyq-«n-¡ nÄ tIm-i-`n-¯n

D-Ån-se
tIm-i-§ -sf

kw-c-£ n-¡ p-¶p. 

kq£ v-a
Po-hn-I-fp-sS
B-{Ia-Ww
X-S-bp-¶p. 

en-án³, Iyq-«n³,
kyp-t_-dn³ F-¶o cm-k-
L-S-I-§ Ä tIm-i-`n-¯n-
¡ v Zr-V-X \Â-Ip¶p. 

tIm-i-`n-¯n a-dn-I-S-s¶-¯p¶ tcm-Km-Wp-¡ Ä
tIm-i-Ø-c-¯n-eq-sS {]-th-in-¡ p¶-Xv X-S-bp¶p.

Im-temkv

27. ]-Z-tPm-Un _-Ôw a-\-Ên-em-¡ n hp-«-`m-Kw ]q-cn-¸n-¡ p-I.
a) A-e-Iv-km-À ̂ v-f-an-Mv : Bâ vn-_-tbm-«nIv
................................................ : hm-Iv-kn-t\j³ 

An) FtUzÀ-Uv P-¶À
b) kv-^ntÜm am-t\m-ao-äÀ : c-à-k-½ÀZw
kv-säXkv-tIm-]v : .....................................

An) lr-Z-b-an-Sn-¸v
c) sN-hn           : sa-gpIv
I-®v       : ......................................

An) sse-tkm-sskw
d) lr-Zbw : ECG
a-kv-Xn-jvIw : ......................................

An) EEG

? P\n-X-I im-kv{Xw F-¶m-se´v?
 A) ]m-c-¼-cy-t¯bpw hy-Xn-bm-\-§ -tfbpw Ip-dn-¨v {]-Xn-]m-Xn-
¡ p-¶ im-kv-{X-im-J-bm-Wv P-\n-X-I im-kv-{Xw.

sa³-U-en-sâ ]-co-£ -W-§ Ä

Db-cw F-¶ kz-`mh-s¯ A-Sn-Øm-\-am-¡ n sa³-UÂ 
\S-¯n hÀ-K-k¦-c-W ]-co£ Ww

]mTw (6)

Cg]n-cn-bp-¶ P-\n-X-I c-l-ky-§ Ä

Dbcw Iq-SnbXv Db-cw Ip-dª Xv

H¶mw X-eap-d

Db-cw Iq-Sn-b-Xv (Xn-{Xo-I-cWw 6.1)
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? Cu ]-co-£ -W-¯nÂ ]-bÀ-sN-Sn-bp-sS G-Xv kz-`m-h-am-Wv \n-
co£ n-W hn-t[-b-am-¡ nbXv?

A) Dbcw
? ]-co-£ -W-¯nÂ ]-cn-K-Wn-¨ kz-`m-h-¯n-sâ hy-Xy-Ø Kp-W-
§ Ä G-sXÃmw?

A)  Db-cw Iq-SpXÂ, Db-cw Ipdhv
? H¶mw X-e-ap-d-bnÂ {]-I-Sam-b Kp-W-taXv
A) Db-cw Iq-SpXÂ

H¶mw X-e-ap-d-bp-sS kz-]-cmKWw

? H¶mw X-e-apd-sb kz-]-cmK-Ww \-S-¯n-b-t¸mÄ e-`n-¨ 
cmw X-e-ap-d-bp-sS {]-tXy-I-X-sb´?v

A) cmw X-e-ap-d-bnÂ D-m-b k-´m-\-§ -fnÂ aq-s¶-®w Db-
cw Iq-Sn-bXpw H-sc-®w Db-cw Ip-d-ª -Xpw.

? cmw X-e-ap-d-bn-se {]-I-S-am-bXpw a-d-ª n-cn-¡ p-¶-Xpam-b 
Kp-W-§ -fp-sS A-\p-]m-Xw F{X

A) 3:1(G-I-k-¦-cm-\p-]mXw)
? {]I-S-Kp-Ww F-¶m-se-´?
-þ H-¶mw-X-e-ap-d-bn-se k-´m-\-§ -fnÂ {]-I-S-am-Ip-¶ KpW-
s¯ {]-I-S-Kp-Ww F-¶v ]-d-bp¶p.

cmw
X-eapd

Nn-{Xo-I-c-Ww (6.2)

am-Xr-k-ky§ Ä

Po³þA-eo-ep-IÄ F-¶m-se-´?
H-cp kz-`mh-s¯ \nÀ-W-bn-¡ p-¶ H-cp Po-\n-sâ hy-Xykv-X X-
c§ -sf Po³ A-eo-ep-IÄ F-¶v ]-d-bp¶p.

? Dbcw IqSn-b sN-Sn-bn-se A-eo-ep-IÄ G-sXÃmw?

A) 
? Db-cw Ip-d-ª  sN-Sn-bn-se A-eo-ep-IÄ G-sXÃmw?

A) tt
? a-\p-jy-cnÂ F-{X t{Im-a-tkm-ap-I-fpv? (a-\p-jy-cn-se t{Im-
a-tkmw kw-Jy F{X?)

A) 46 t{Im-a-tkm-ap-IÄ
? kz-cq]-t{Im-a-tkm-ap-I-fp-sS F-®-sa{X?
A) 22 tPm-Un (44F®w)
? enw-K-\nÀ-W-b t{Im-a-tkm-ap-IÄ F{X?

A) 2 tPmUn (kv-{Xo-IÄþXX t{Im-a-tkmw, 
]p-cp-j-·mÀþ XY t{Im-a-tkmw)
kv-{Xo-I-fp-sS sam-¯w t{Im-a-tkmwþ 44+XX

? _o-P kw-tbm-K-¯nÂ G-sXÃmw t{Im-a-tkm-ap-I-fm-Wv Iq-Sn-
t¨-cp-¶Xv?

A) am-Xm-hn-tâbpw ]n-Xm-hn-tâbpw

TT

Dbcw Iq-SnbXv Db-cw Ip-dª Xv

H-¶mw-X-e-ap-dþ Tt (Db-cw Iq-Sn-bXv)

Nn-{Xo-I-c-Ww (6.3)

TT tt

_o-P-tIm-i§ ÄT t

Hcp X-e-ap-d-bnÂ {]-I-S-am-Ip-¶ KpW-s¯ \nÀ-®-bn-¡ p-¶ 
A-eo-en-s\ Cw-¥o-jv h-en-b A-£ -c-¯nepw {]-I-S-am-hm-¯ 
Kp-W-s¯ \nÀ-W-bn-¡ p-¶ A-eo-en-s\ C-¥o-jv sNdn-b A-

£ -c-¯nepw kq-Nn-¸n-¡ p¶p. 
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hy-Xn-bm-\-§ -fp-sS P-\nXIw  
c-v tPm-Un-hn-]co-X Kp-W-§ Ä Iq-Sn-t¨-cp-t¼mÄ

? H¶mw X-e-ap-d-bnÂ {]-I-S-am-bXpw {]-I-S-am-hm-¯-Xpam-b Kp-
W-§ -tf-sXÃmw?

A) þ {]-I-S-am-b-Xv          Db-cw IqSn-b Np-h-¶- ]q-¡ Ä
þ {]-I-S-am-hm-¯-Xv     Db-cw Ip-d-ª  sh-Å ]q-¡ Ä

? ]m-c¼-cy kz-`m-h-§ -fp-sS hm-l-IÀ B-cv?
A) Po-\p-IÄ
? DNA bp-sS B-Ir-Xn F-´v? I-s-¯n-b-Xmcv?
A)  Np-äp tKm-h-Wn-bp-sS B-IrXn, P-bnw-kv hm-Svk¬, {^m³-kn-
kv {InIv.

? DNA bn-se ss\-{S-P³ t_-kp-IÄ G-sXÃmw?
A) A-Un-\n³, ssX-an³, Kzm-\n³, ssk-täm-kn³.
? ss\-{S-P³ t_-kp-IÄ t_m-Un tN-cp-¶-XnÂ ]p-eÀ-¯p-¶ 

_o-P-tIm-i§ Ä

TR tr

TTRR
ttrr

H¶mw X-eap -d-

H-¶mw-X-e-ap-d-bp-sS kz-]-cmKWw

TtRr(Db-cw
IqSn-b Np-h-¶ ]q-¡ Ä)

TtRr X TtRr

(k
v-{X
o-_
oP
w)

TTRR

TTRr

TtRR

TtRr

TTRr

TTrr

TtRr

Ttrr

TtRR

TtRr

ttRR

ttRr

TtRr

Ttrr

ttRr

ttrr

TR

Tr

tR

tr

TR Tr tR tr

_oP-tIm-i-§ Ä (]p-cp-j-_oPw)

sh-Å ]q-¡ -fpÅ 
Db-cw Ip-dª h      :  1

Nph-¶ ]q-¡ -fpÅ 
Db-cw Iq-Snb-h         : 9
Np-h-¶ ]q-¡ -fp-Å
Db-cw Ipdª -h       : 3

sh-Å ]q-¡ -fp-Å
Db-cw Iq-Snb-h         : 3

k-hn-ti-j-X F-´
A) DNAbnÂ A-Un-\n³ ssX-an-\m-am-bpw, Kzm-\n³ ssk-täm-kn-\p-
ambpw tPmUn-tNm-cp-¶p. 

RNA bpw DNA bpw X-½n-ep-Å hy-Xym-k§ Ä

? t{Im-a-tkm-an-sâ ap-dn-ª p-am-dÂ F-¶m-se-´v C-Xv hy-Xn-bm-
\-§ Ä-¡ v Im-c-W-am-Ip-¶-sX§ s\?

þ D...\ ̀w-K-¯n-sâ B-Zy-L-«-¯nÂ t{Im-a-tkm-ap-IÄ tPm-Un 
tNm-cp-I-bpw t{Im-a-tkm-an-sâ ̀m-K-§ Ä ]-c-kv]-cw ssI-am-dp-
Ibpw sN-¿p-¶ {]-hÀ-¯-\-am-Wv t{Im-a-tkm-an-sâ ap-dn-ª p 
am-dÂ. 

þ DNA bp-sS ̀ m-Kw ap-dn-ª v a-säm-cp  bp-sS ̀ m-K-am-Ip-
t¼mÄ Po-\p-I-fp-sS hn-\ym-k-¯nÂ hy-Xym-k-ap-m-hp-Ibpw 
hy-Xn-bm-\-¯n-\v Im-c-W-am-hp-Ibpw sN-¿p-¶p. 

? DÂ-]-cn-hÀ¯-\w F-¶m-se´v?
þ H-cp Po-hn-bp-sS P-\n-X-I-L-S-\-bnÂ s]-s«-¶p-m-Ip-¶Xpw 
A-Sp-¯ X-e-ap-d-bn-te-¡ v ssI-am-äw sN-¿-s¸-Sp-¶-Xp-am-b am-ä-
§ -fm-Wv DÂ-]-cn-hÀ-¯\w.

? RNA sb sa-k-© À RNA A-Y-hm MRNA F-¶p hn-fn-¡ m³ Im-
c-W-sa´?v

þ DNA bp-sS k-t´-i-hm-l-I-\m-b-Xn-\mÂ RNA sb MRNA F-
¶p hn-fn-¡ p-¶p. 

? t{]m-«o³ \nÀ-½m-W-¯n-\v k-tµ-iw MRNA bv-¡ v e-`n-¡ p¶-Xv 
F-hn-sS \n¶v?

þ DNA bnÂ \n¶v
? t{]m-«o³ \nÀ-½m-W-¯nÂ MRNA bp-sS ]-s¦-´v?
þ DNA bn-se k-tµ-iw ]-IÀ-¯n-b RNA (ssd-t_m\yq ¢n-Iv B-
knUv) F-¶ X-·m-{X-bm-Wv ssd-t_m-tkm-ap-I-fn-se-¯n t{]m-
«o³ \nÀ-½m-Ww \n-b-{´n-¡ p-¶-Xv. 

? t{]m-«o³ \nÀ-½m-Ww \-S-¯p-¶-sX-hn-sS-bmWv?
þ ssd-t_m-tkm-anÂ-sh-¨v
? t{]m-«o-\n-sâ \nÀ-½m-W-L-S-I-§ Ä G-sXÃmw?
þ MRNA Aant\m B-kn-Up-IÄ ssd-t_m-tkm-an-te-s¡ -¯n-
¡ p-¶ tRNA, ssd-t_m-tkm-aÂ RNA F-¶n-h-bp-sS-sbÃmw 

v?

DNA

DNA

RNA

CgI-fp-sS
F-®w

]-© -km-c-bp-sS
Xcw

ss\-{S-P³
t_-kpIÄ

cn-g-IÄ
tNÀ¶Xv

Uo Hm-Ivko
-ssd-t_m-kv
]-© km-c

A-Un-\nÂ ssX-an³
Kzm-\n³ ssk-täm-kn³

Hcn-g am{Xw ssd-t_m-kv
]-© -km-c

A-Un-\n³ bp-dm-knÂ
Kzm-\n³ ssk-täm-kn³
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Iq«m-b {]-hÀ-¯-\-¯n-sâ ̂ -e-am-Wv Aant\m B-kn-UpI-sf 
Iq-«n-t¨À-¯v t{]m-«o³ X-·m-{X cq-]-s¸-Sp-¶Xv.

? t{]m-«o³ kw-tÇ-j-W-¯n-sâ ̂ v-tfm-NmÀ-«v X-¿m-dm-¡ pI.
þ DNA C-g ]n-cn-ª v k-tµ-iw ]-IÀ¯n-b {]-tXy-Iw MRNA D-
m-Ip¶p.

þ MRNA \yq-¡ n-b-kn-\v ]p-d-¯p I-S-¡ p¶p.
þ MRNA ssd-t_m-tkm-ap-I-fn-se-¯p¶p.
þ MRNA bn-se k-tµ-i-a-\p-k-cn-¨v tRNAAant\m B-kn-UpI-
sf ssd-t_m-tkm-ap-I-fn-se-¯p¶p.

þ ssd-t_m-tkm-ap-I-fnÂ Aan-t\m-B-kn-UpI-sf Iq-«n-t¨À-¯v 
t{]m-«o³ D-m-Ip-¶p. 

? F-´m-Wv \yq¢n-tbm-ssS-UpIÄ?
þ H-cp ]-© km-c X-·m-{Xbpw H-cp t^m-kv-t^-äv X-·m-{Xbpw H-
cp ss\-{S-P³-t_kpw tNÀ-¶ bq-Wnäv.

Ipª v BtWm s]t®m

? kv-{Xo-I-fp-tSbpw ]p-cp-j-·m-cp-sSbpw t{Im-a-tkm-ap-I-fp-sS F-
®-¯nÂ hy-Xym-k-aptm?

þ CÃ
? kv-{Xo-I-fnepw ]p-cp-j-·m-cnepw hy-Xym-k-ap-f-f t{Im-a-tkmw 
G-XmWv?

þ kv-{Xo-I-fnÂ : 44+XX t{Im-a-tkmw
þ ]p-cp-j-·m-cnÂ  : 44+XY t{Im-a-tkmw
? s]¬-Ip-«nI-sf am{Xw {]-k-hn-¡ p-¶ A-½-am-sc Ip-ä-s¸-Sp-
¯p¶-Xv i-cnbmtWm A-`n-{]m-bw im-kv-{Xo-b-am-bn km-[q-I-
cn-¡ pI?

þ Ip-«n B-tWm s]t®m B-Ip-¶-Xn-\v \nÀ-Wm-b-I-am-Ip¶-Xv 
]n-Xm-hnÂ \n-¶p-Å XY t{Im-a-tkm-ap-I-fmWv. _o-Pkw-tbm-
K-k-ab-¯v A-Þ-hp-am-bn Xt{Im-a-tkm-ap-Å ]pw-_o-Pw-am-
Wv kw-tbm-Pn-¡ p-¶-sX-¦nÂ s]¬ Ip-ª pw Y t{Im-a-tkm-ap-
Å ]pw-_o-P-am-Wv kw-tbm-Pn-¡ p-¶-sX-¦nÂ B¬-Ipª pw 
P-\n-¡ p-¶p. 

? Xz-¡ n-\v \n-dw \Â-Ip-¶ hÀ-W-ta-Xv?
þ sa-em-\n³
? a-\p-jy-cn-se \n-d-hy-Xym-k-¯n-\p Im-c-W-sa-´v?
þ Po-\p-I-fn-se {]-hÀ-¯-\-¯n-se hy-Xym-kw aqew.

1. \ho\ ssP-h km-t¦Xn-I hn-Zy F-¶m-se´v?
A) P-\n-X-I km-t¦Xn-I hn-Zy {]-tbm-P-\-s¸-Sp-¯n A-`n-e-jWo-
b Kp-W-§ -tfm-Sv IqSn-b Po-hnI-sf kr-ãn-¡ p-¶ {]-{In-b-bm-
Wv \ho\ ssP-h km-t¦Xn-I hn-Zy

2. F-´m-Wv P-\n-X-I km-t¦Xn-I hn-Zy?
A) A-`n-e-j-Wo-bam-b X-c-¯nÂ P-\n-X-I L-S-\-bnÂ am-äw h-cp-
¯n Po-hn-I-sfp-sS kz-`mh-s¯ \n-b-{´n-¡ p-¶ km-t¦-Xn-I-
hn-Zy-bm-Wv P-\n-X-I km-t¦Xn-I hn-Zy. 

3. P-\n-X-I F-© n-\o-b-dnw-Kv F-¶m-se´v?
A) {]-tXy-IX-cw F³-ssk-ap-I-fp-sS k-lm-b-t¯m-sS B-h-
iyam-b co-Xn-bnÂ Po-\pI-sf ap-d-s¨-Sp¯pw Iq-«n-t¨À-¯p-am-
Wv Po-hn-I-fnÂ A-`n-e-j-Wo-bam-b am-ä-§ Ä h-cp-¯p-¶Xv. 
Cu {]-{In-b-bm-Wv P-\n-X-I F-© n-\o-b-dnw-Kv. 

4. P-\n-X-I km-t¦Xn-I hn-Zy-bn-eq-sS a-\p-jy C³-kp-en³ DÂ-
]m-Z-I _m-Îo-cnb-sb kr-ãn-¡ p-¶-Xn-\p-Å L-«-§ Ä {I-a-
¯nÂ \Â-IpI?

A) a-\p-jy DNA bnÂ \n¶pw C³-kp-en³ DÂ-]m-Z\-s¯ \n-b-
{´n-¡ p-¶ Po-\n-s\ ap-dn-s¨-Sp-¡ p-¶p. 

þ C-Xn-s\ _m-Îo-cn-b-bnÂ \n¶pw thÀ-Xn-cn-s¨-Sp-¯ hm-l-I 
DNA bp-am-bn Iq-«n-t¨À-¡ p¶p.

þ Cu DNA sb _m-Îo-cnbm-tIm-i-¯nÂ \n-t£ -]n-¡ p¶p.
5. P-\n-X-I km-t¦Xn-I hn-Zy-bnÂ hm-l-IÀ F-¶Xp-sIm-v D-
t±-in-¡ p¶-Xv F-´mWv?

A) P-\n-X-I km-t¦Xn-I hn-Zy-bnÂ H-cp tIm-i-¯n-se Po-\n-s\ a-
säm-cp tIm-i-¯n-te-¡ v F-¯n-¡ m-\m-bn D-]-tbm-Kn-¡ p-¶ 
_m-Îo-cn-b. DNA t]m-se-bp-Åh-sb hm-l-IÀ F-¶v ]-d-bp-
¶p. 

6. P-\n-X-I F-© n-\n-b-dnw-Kn-\v D-]-tbm-Kn-¡ p-¶ P-\n-X-I I-{Xn-
I, P-\n-X-I ]-i F-¶n-h-sIm-v AÀ-°-am-¡ p¶-Xv F-´m-
Wv? 

A) Po-\pI-sf ap-dn-¨v am-äm³ D-]-tbm-Kn-¡ p-¶ sd-kv-{Sn-£ ³ 
F³tUm \yq-¢nb-kv t]m-se-bp-Å F³-ssk-apI-sf s]m-Xp-
sh P-\n-X-I I-{Xn-I F-¶v hn-fn-¡ p-¶p. 

þ Po-\pI-sf Iq-«n-t¨À-¡ p-¶-Xn-\v D-]-tbm-Kn-¡ p-¶ en-tK-kv 
t]m-se-bp-Å F³-ssk-apI-sf P-\n-X-I ]-i F¶pw A-dn-b-
s¸-Sp-¶p. 

\msf-bp-sS P-\nXIw

]mTw (7)
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7. F-´m-Wv DNA s{]m-ss^-enwKv
A) Hmtcm hy-àn-bp-sS-bpw DNA bn-se \yq¢ntbm ssS-Up-I-fp-sS 
{I-ao-Ic-Ww ]cn-tim-[n-¡ p-¶ km-t¦Xn-I hn-Zy-bm-Wv DNA 
s{]m-ss^-enw-Kv

8. P-\n-X-I km-t¦-Xn-I-hn-Zy Hu-j-[ Nn-In-Õm cwK-¯v Ip-Xn-
¨p-Nm-«-ap-m-¡ p-¶-Xn-\v Im-c-W-am-bn. F-§ s\? D-Zm-lc-Ww 
\Â-IpI. 

þ a-\p-jy C³-kp-en³ DÂ-]m-Zn-¸n-¡ p-¶ _m-Îocn-b
þ a-\p-jy C³-kp-en-\pw h-fÀ¨m-tlmÀ-tamWp-sam-s¡  DÂ-]m-
Zn-¸n-¡ p-¶ a-cp-¶p-Xcpw ar-K§ Â 

þ Hu-j-[-§ Ä DÂ-]m-Zn-¸n-¡ p-¶ k-ky§ Ä 
9. F-´m-Wv a-\p-jy Pot\mw ]²Xn?
A) a-\p-jy-\nÂ Hmtcm {]-tXy-I kz-`m-h-s¯bpw \n-b-{´n-¡ p-¶ 
Po-\p-I-fp-sS Øm-\w Ir-Xy-am-bn a-\-Ên-em-¡ p-¶-Xn-\m-bn B-
cw-`n-¨ kw-cw-`-am-Wv Po-t\mw ]²-Xn

10. F-´m-Wv Po-t\mw am-¸nwKv? 
A) H-cp {]-tXy-I kz-`m-h-¯n-\v Im-c-Wam-b Po-\n-sâ Øm-\w 

DNA bnÂ F-hn-sS-bm-sW-¶v Ir-Xy-am-bn I-s-¯p-¶ km-
t¦Xn-I hn-Zy-bm-Wv Po-t\mw am-¸nwKv 

11. F-´m-Wv Po-³ Nn-In-Õ?
A) Po-t\m-anÂ \n¶pw tcm-K-Im-cn-I-fm-btXm ssh-Ieyw kw-`-hn-
¨tXm B-b Po-\pI-sf am-än ]I-cw {]-hÀ-¯-\-£ -a-am-b Po-
\p-IÄ DÄ-s¸-Sp-¯n P-\n-XI tcm-K-§ -fnÂ \n¶pw c-£ -t\-Sp-
¶ Nn-In-Õ-bm-Wv Po³ Nn-In-Õ

12. P-\n-X-I F-© n-\o-b-dnw-Kv F-¶ P-\n-X-I km-t¦-Xn-I-hn-Zy a-
\p-jy-sâ A-Xn-Po-h-\-¯n-\p-Å F-s´Ãmw km-[y-X-I-fm-Wv 
Xp-d-¶n-«p-Å-Xv? 

þ a-\p-jy C³-kp-en³ DÂ-]m-Zn-¸n-¡ p-¶ Po-hnIÄ
þ P-\n-XI tcm-K \n-b-{´-Whpw Po³ Nn-In-Õ-bpw 
þ A-XypÂ-]m-Z-\ ti-jnbpw Kp-W-ta-·-bp-Å ]pXn-b C-\w Po-
hnIÄ

þ Io-S_m-[ GÂ-¡ m-¯ ̀ -£ y-hn-fIÄ (D-Zmþ BT ]-cp-¯n, BT 
h-gpX\)

þ XÀ-¡ -§ fpw Ip-ä-Ir-Xy-§ fpw ]-cn-l-cn-¡ m-\p-X-Ip-¶ DNA 
^nw-KÀ {]nânwKv. þ]-cn-Øn-Xn kw-c-£ Ww (s]-t{Sm-fn-bw Z-
ln-¸n-¡ m-\m-hp-¶ _m-Îo-cn-b/kq-¸À _-KpIÄ)

13. P-\n-X-I km-t¦Xn-I hn-Zy-bp-sS Zp-cp-]-tbm-K-km-[y-X-IÄ 
NÀ-¨ sN¿p-I?

A) P-\n-X-I am-äw h-cp-¯n hn-f X-t±-io-b-am-b C-\-§ Ä-¡ pw B-
tcm-Ky-¯n-\p-X-s¶bpw ̀ o-j-Wn-bm-bn-amdptam F-¶ B-i-¦ 
\n-e-\nÂ-¡ p-¶pv. P-\n-X-I-am-äw h-cp¯n-b Nn-e Po-hnI-sf 
ssP-hm-bp-[-§ -fm-bn D-]-tbm-Kn-¡ m-\p-Å km-[y-Xbpw \n-e-
\nÂ-¡ p¶p. 

1. Poh-sâ DÂ-`-h-hp-am-bn _-Ô-s¸-«v H-¸m-cn\pw lmÂ-tU\pw 
A-h-X-cn-¸n-¨ kn-²m-´-¯n-se ap-Jy B-i-b-§ Ä?
(Po-h-sâ cm-k-]-cnWm-a kn-²m-´-sa´v)

A) d-jy³ im-kv-{X-Ú\m-b F.sF. H-]m-cn³ {_n-«o-jv im-kv-
{X-Ú\m-b sP._n.Fkv. lmÂ-tU³ F-¶n-h-cp-sS B-i-b-
§ -fm-Wv cm-k-]-cnWm-a kn-²m-´-sa-¶v A-dn-b-s¸-Sp-¶Xv. 
BZn-a ̀u-am-´-co-£ -¯n-se Nn-e L-S-I-§ -fnÂ \n¶pw efn-
X L-S-\-bpÅ ssP-h-X-·m-{X-Ifpw Xp-SÀ-¶v k-ap-{Z-P-e-
¯nÂ k-¦oÀ-W X·m-{X-I-fpw cq-]-s¸-Sp-Ibpw ti-jw t{]m-
«o-\p-Ifpw P-\n-X-I h-kvXp¡ fpw tNÀ-¶v hn-`-P-\-ti-jn-bp-
Å BZna tIm-i-¯n-sâ cq-]-s¸-S-en-te-¡ v F-¯p-Ibpw sN-
bvXp.

2. bp-tdþanÃÀ ]-co-£ -W-¯nÂ ]p-\x-kr-ãn-¡ -s¸-« B-Zn-a ̀u-a 
km-l-N-cy-§ Ä F-s´Ãmw?

A) ao-tY³, A-tam-Wn-b, \o-cm-hn F-¶n-h-b-S§ n-b ¥m-kv ̂ v-fm-
kv-Iv BZn-a ̀u-am-´-co-£ -s¯bpw D-¶X thmÄ-t«-Pn-epÅ 
ssh-Zyp-X {]-hm-lw B-Zn-a-Ime-s¯ C-Sn-an-¶Â t]m-se-bp-
Å DuÀ-P {]-hm-l-s¯bpw I-³-k-dn-se hmX-Iw X-Wp-¸n-
¨p In«n-b P-ew BZn-a Ime-¯v \o-cm-hn L-\o-`-hn-¨v a-g-s]-bv-
Xv k-ap-{Z-ap-m-b-Xn-s\bpw kq-Nn-¸n-¡ p¶p. 

3. `q-an-bp-sS DÂ-`h-s¯ Xp-SÀ-¶pm-b ]-cnWm-a {]-{In-b-bn-
se L-«-§ Ä?

A) `q-an-bp-sS DÂ-`-hw   cm-k-]-cn-Wm-aw   B-Zy-Po-h-tIm-iw          
t{]mIn-tbm-«p-IÄ     bq-Imcn-tbm-«p-IÄ    _lp-tIm-i Po-
hn-IÄ. 

4. {][m-\ ]-cn-Wm-a kn-²m-´-§ Ä G-h Hm-tcm-¶pw B-hn-jv-I-
cn-¨-h-cp-sS t]cv?

þ kz-bmÀPn-X kz-`m-h-§ -fp-sS ]m-c-¼-cy-t{]-£ -W kn-²m´w                                    
Po³-_m-]v-än-Ìv em-amÀ¡ v

þ {]-Ir-Xn \nÀ-²m-c-W kn-²m´w   NmÄ-kv tdm-_À-«v UmÀ-
hn³ 

þ DÂ-]-cn-hÀ-¯-\ kn-²m-´w    lyq-tKm-Un-{hokv.
5. Po-h-]-cn-Wm-a-s¯-¡ p-dn-¨v Po³-_m-]v-än-Ìv em-amÀ-¡ v A-h-X-
cn-¸n-¨ Bi-bw hy-à-am-¡ pI?

A) kz-bmÀPn-X kz-`m-h-§ -fp-sS ]m-c¼-cy t{]-£ -W kn-²m´w
Po-hn-IÄ A-h-bp-sS Pohn-X km-l-N-cy-a-\p-k-cn-¨v A-h-

b-h-§ Ä Xp-SÀ-¨-bm-bn D-]-tbm-Kn-¡ p-Itbm Xo-sc D-]-tbm-Kn-
¡ m-Xn-cn-¡ p-I-tbm sN-¿p-¶-Xn-eq-sS B A-h-b-h-§ -fp-sS L-
S-\-bnÂ am-ä-ap-Å-h-cm-bn am-dp-Ibpw Cu hy-Xn-bm-\-§ Ä A-

.

Poh³ ]n-¶n-« ]m-X-IÄ

]mTw (8)
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Sp-¯ X-e-ap-d-bn-te-¡ v ssI-am-äw sN-¿-s¸-Sp-Ibpw sN-¿p-¶-Xn-eq-
sS ]pXn-b Po-hn-hÀ-Kw cq-]-s¸-Sp-¶p. 

6. em-amÀ-¡ v A-h-X-cn-¸n-¨ Bi-bw im-kv{X-tem-Iw tNmZyw 
sN-bvX-Xv F´p-sImv?

A) Po-hn-X-Ime-¯v kw-`-hn-¡ p-¶ im-cocn-I am-ä-§ Ä Po-\p-I-fp-
sS L-S\-sb _m-[n-¡ m-¯-h-bm-b-Xn-\mÂ A-Sp-¯ X-e-ap-d-
bn-te-¡ v ssI-am-äw sN-¿-s¸-Sp-I-bnÃ. 

7. \o-fw Ip-d-ª  I-gp-¯p-Å Pn-dm-^p-IÄ ̀-£ y-ZuÀ-e`yw t\-cn-
«-tXm-sS {Ita-W \o- I-gp-¯p-Å-h-cm-bn am-dn. em-amÀ-
¡ nsâ Cu D-Zm-lc-Ww UmÀ-hn-sâ B-i-b-¯nÂ F§ -s\ 
hn-i-Zo-I-cn-¡ mw?

A) `-£ y ZuÀ-e-`yw t\-cn-«-t¸mÄ a-c-§ -fn-se C-e-IÄ e-`n-¡ m³ 
k-lm-b-I-am-b hy-Xn-bm-\-apÅ-h  \n-e-\nÀ-¯-s¸-Sp-I-bpw 
AÃm-¯-h {Ita-W \-in-¨p t]m-hp-Ibpw sN-bv-Xn-cn-¡ mw. 

8. UmÀ-hn³ A-h-X-cn-¸n-¨ {]-Ir-Xn \nÀ-²m-c-W kn-²m-´w hy-
à-am-¡ pI?

A) Po-hn-I-fnÂ \n-c´-cw hy-Xn-bm-\-§ Ä D-m-Ip¶p. C-XnÂ 
B {]-Ir-Xn-¡ v A\p-tbm-Pyam-b hy-Xn-bm-\-§ -fp-Å-h am{Xw 
\n-e-\nÂ-¡ p-Ibpw AÃm-¯-h {Ita-W \-in-¨v t]m-hp-Ibpw 
sN-¿p-¶p. 

þ Po-hn-IÄ \n-e-\nÂ-¡ m³ I-gn-bp-¶-Xnepw Iq-Sp-XÂ k-´m-
\§ -sf DÂ-]m-Xn-¸n-¡ p-t¼mÄ (Aan-tXmÂ-]m-Z-\w) A-h \n-
e-\nÂ-¡ m-\m-h-iyam-b hn-`-h-§ Ä-¡ m-bn A-dn-bm-sX aÂ-k-
cn-¡ p-I-bpw (\n-e-\nÂ-¸n-\m-bp-Å k-a-cw) G-ähpw Kp-W-I-
cam-b hy-Xn-bm-\-§ -fp-Å-h am{Xw \n-e-\nÂ-¡ p-I-bpw (AÀ-
l-X-bp-Å-h-cp-sS A-Xn-Po-h-\w) AÃm-¯-h \-in-¡ p-Ibpw 
sN-¿p¶p. C-Xn-eq-sS Kp-W-I-cam-b hy-Xn-bm-\-§ -fp-Å Po-hn 
hÀ-K-sa-¶ ]-cn-Wm-aw kw-`-hn-¡ p¶p. 

9. tdm-_À-«v amÂ-¯q-kn-sâ kn-²m-´hpw NmÄ-kv UmÀ-hn-s\ 

Aan-tXmÂ-]mX\w

]-cn-an-Xam-b hn-`-h§ Ä

\n-e-\nÂ-¸n-\m-bp-Å kacw

]pXn-b Po-h-Pm-Xn-I-fp-sS
DÂ`hw

{]Ir-Xn
\nÀ-²mcWw \n-e \nÂ-¡ p-¶p. \-in-¨v

t]m-hp-¶p. 

A-\p-Iq-eam-b
hy-Xn-bm-\-§ -fpÅ-h

A-\p-Iq-eam-b
hy-Xn-bm-\-§ -fnÃm¯h

kzm-[o-\n-¨p-h-tÃm. F-´m-bn-cp-¶p amÂ-¯q-kn-sâ kn-²m´w.
A) tdm-_À-«v amÂ-Xq-kv X-sâ P-\-kwJym kn-²m-´-¯nÂ a-\p-
jy P-\-kw-Jy hÀ-²n-¡ p-¶-Xn-\v B-\p-]m-Xn-I-am-bn `-
t£ ymÂ-]mX-\w hÀ-²n-¡ p-¶n-sÃ-¶pw ̀-£ y ZuÀ-e`yw aq-ew 
tcmKw, ]-«nWn, A-Xn-Po-h-\-¯n-\p-Å aÕ-cw F-¶nh-¡ v Im-
c-W-am-Ip¶p. 

10. F-´m-Wv \-h UmÀ-hn-\nkw?
A) P-\n-X-I im-kv-{Xw, tIm-i-im-kv-{Xw, ̀ u-a-im-kv-{Xw, t^m-
knÂ ]T-\w F-¶o ta-J-e-I-fn-se ]pXn-b I-s-¯-ep-IÄ 
Iq-«n-t¨À-¯v UmÀ-hn-sâ B-i-b§ Ä (UmÀ-hn-\nkw) ]-cn-jv-
I-cn-¨-Xm-Wv \-h UmÀ-hn-\nkw.

11. ]-cn-Wma-s¯ lyqtKm Un-{hn-kv hn-i-Zo-I-cn-¨-sX-§ s\? 
A) Po-\p-IÄ B-I-kv-an-I-am-bp-m-Ip-¶ am-ä-§ Ä (DÂ-]-cn-hÀ-
¯-\-§ Ä) ]m-c-¼-cy-am-bn ssI-am-äw sN-¿-s¸-Sp-¶-Xn-eq-sS 
]pXn-b Po-h-Pm-Xn-IÄ cq-]-s¸-Sp-¶p. 

12. t^m-knÂ hn-Úm-\o-bw ]-cn-Wm-a-¯n-\v \Â-Ip-¶ km-[q-I-
c-W-sa´v?

A) e-Lp-L-S-\-bp-Å Po-hn-I-fnÂ \n-¶v k-¦oÀ-® L-S-\-bp-Å 
Po-hn-IÄ ]-cn-W-an¨p.

þ C-S\n-e t^m-kn-ep-IÄ H-cp Po-hn hÀ-K-¯nÂ \n¶pw a-säm-
¶n-te-¡ p-Å ]-cn-Wm-a-s¯-¡ p-dn-¨v hnh-cw X-cp-¶p. 

þ Nn-e hn-`m-Kw Po-hn-I-fp-sS hw-i-\m-ihpw a-äp Nn-e-Xn-sâ B-
hnÀ-`m-hhpw hy-à-am-¡ p-¶p. 

13. Po-hn-I-fp-sS BIm-c Xm-c-X-ay ]T-\w ]-cn-Wma-s¯ km-[q-I-
cn-¡ p-¶p. F-§ s\? 

A) hy-Xykv-X hn-`m-K-§ -fnepw km-l-N-cy-§ -fnepw Po-hn-¡ p-¶ 
Po-hn-I-fnÂ ]-e-Xn\pw i-co-c-L-S-\-bnÂ _m-ly-am-bn am-äw 
Im-Wp-¶p-s-¦nepw B-´-cn-I-am-bn s]m-Xphm-b kmayw Im-
Wp-¶pv. c-à-¡ p-g-ep-IÄ, \m-UnIÄ, t]-in-IÄ, A-Øn-
IÄ F-¶n-h-bp-sS L-S-\-bnepw {I-ao-I-c-W-¯n-\p-Å km-ay-
XIÄ Cu Po-hn-I-sfÃmw H-cp s]m-Xp ]qÀ-hn-I-\nÂ \n-¶v ]-
cn-W-an-¨-h-bm-Wv F-¶-Xn-\p-Å sX-fn-hm-bn I-cp-Xp-¶p. 

14. ssP-h X-{´hpw i-co-c-[À-½ im-kv-{Xhpw ]-cn-Wm-a-¯n-\v 
\Â-Ip-¶ sX-fn-hpIÄ?

A) FÃm Po-hn-I-fp-sS-bpw tIm-i-§ -fpw A-Xn-se tIm-im-K-§ -fp-
sS {]-hÀ-¯-\-§ Ä X-½nepw km-Zr-iy-apv. F³-ssk-ap-I-
fm-Wv cm-k-{]-hÀ-¯-\§ -sf \n-b-{´n-¡ p-¶-Xv. ATP X-·m-{X-
I-fn-emWv DuÀ-Öw kw-`-cn-¡ -s¸-Sp-¶Xv. ]m-c-¼-cy-kz-`m-hw 
\n-b-{´n-¡ p¶-Xv Po-\p-I-fmWv. FÃm Po-h-i-co-c-¯n-sâbpw 
A-SnØm-\ \nÀ-½m-W-¯n-\v sIm-gp-¸p-I-fpw t{]m-«o-\p-Ifpw 
[m-\y-I-§ -fp-am-Wv D-]-tbm-Kn-¡ p-¶Xv. A-Xn-\mÂ FÃm Po-
hn-Ifpw A-Sn-Øm-\-]-c-am-bn H-¶m-sW-¶v ]-d-bmw. 

15. X-·m{Xm Po-h-im-kv{Xw ]-cn-Wm-a-¯n-\p \Â-Ip-¶ sX-fn-hp-
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I-sf-s´Ãm-am-Wv? 
a) hy-Xy-Ø Po-hn-I-fp-sS t{]m-«o³ X-·m-{X-I-fp-sS Xm-c-X-ay 
]T-\-¯n-eq-sS Po-hn-IÄ X-½n-ep-Å _-Ôw \nÀ-®-bn-¡ m³ 
I-gn-bpw. 
D-Zm: a-\p-jy lo-tam-t¥m-_n³ F-¶ t{]m-«o-\n-se BÂ-^m 
_o-äm iyw-J-e-I-fn-ep-Å Aant\m B-kn-Up-I-fp-sS {I-ao-Ic-
Ww a-äp Po-hn-I-fp-am-bn Xm-c-Xayw sN-¿p-I h-gn B Po-hn-I-fp-
am-bn a-\p-jy-\p-Å A-Sp-¸hpw A-Iehpw a-\-Ên-em-¡ m³ 
km-[n-¡ pw. 

b) Hmtcm hn-`m-Kw Po-hn-I-fnepw hy-Xym-k-apv. C-Xn-\p Imc-
Ww B Aant\m B-kn-UpI-sf \nÀ-½m-W-¯n-\v Im-c-Wam-
b Po-\pI-sf \yq¢ntbm ssS-Up-I-fnÂ kw-`-hn-¡ p-¶ ayq-t«-
j³ B-Wv. DNA X-·m-{Xm-]T-\w hgn Cu-ayq-t«-j³ \n-c-¡ v 
I-s-¯m\pw A-Xn-eq-sS Po-hn-hÀ-K-§ Ä A-h-bp-sS s]m-Xp 
]qÀ-Æn-I-cnÂ \n-¶v h-gn ]n-cnª -Xv F-t¸m-gm-sW-¶v a-\-Ên-
em-¡ m\pw I-gn-bpw.

16. a-\p-jy-\p-am-bn A-Sp-¸-ap-Å Po-hn-IÄ DÄ-s¸-Sp-¶ ]-cn-Wm-a-
hr£ w/ ̂ v-tfm-NmÀ«v.

17. a-\p-jy³ Ip-c-§ p-I-fnÂ \n¶pw ]-cn-W-an-¨p-m-bXmtWm 
A-`n-{]m-b-sa´v

A) AÃ. a-\p-jy-\pÄ-s¸-S-¶ tlman-t\m-bn-Uv ]qÀ-Æn-I\pw Ipc-
§ v ]qÀ-Æn-I\pw s]m-Xphm-b H-cp Po-hn-bnÂ \n¶pw ]-cn-W-an-
¨-Xm-hmw. a-\p-jy³ t\-cn-«v Ip-c-§ p-I-fnÂ \n¶pw ]-cn-W-an-
¨n-«n-sÃ-¶v ]T-\-§ Ä hy-à-am-¡ p¶p. 

18. a-\p-jy-]-cn-Wm-a-t{i-Wn-bn-se hnhn-[ hn-`m-K-§ fpw {]-tXy-I-
X-Ifpw Im-Wn-¡ p-¶ ]-«nI.

I
pc
§
³

Knº
¬ H-d

m-M
p-«m
³
tKm

-dnÃ
Nn-¼

m³
kn

a-\p
-jy³

skÀ-tIm-]n-¯-
t¡ m-bvUn-b

B-t´m-t]m-bvUn-b

tlman-t\m-bvUnb

a\p-jy-hn-`mKw {]-tXyI-X t^m-knÂ e-`n-¨
Øew

a-kv-Xnjv-I
hym-]vXw

BÀUn-]n-¯¡ -kv
dm-anUkv

B-kv{Stem ]n-¯
¡ -kv A-^-d³-knkv

tlm-tam-lm-_n-enkv

tlm-tam C-dÎkv

tlm-tam- n-bm-À
Xm-e³-knkv

\

tlmtam
km-]-nb³kv

a)

b)

c)

d)

e)

f)

B{^n-¡

B-{^n-¡ -bpw
G-jybpw

bq-tdm¸pw
G-jybpw

BZyw {^m³-knÂ-\n¶v

B{^n-¡

B{^n-¡

3325 Cm

3460 Cm

3610 Cm

31000 Cm

31430 Cm

31700 Cm

a\p-jy-Ip-e-¯n-se
]p-cm-X-\ AwKw

sa-en-ª  i-cocw

IÃpw A-Ønbpw
B-bp[w

I-«n-bp-Å Io-gv-¯m-Sn,
hen-b ]Ãp-IÄ,
\n-hÀ-¶ i-cocw

B-[p\n-I a-\p-jy-\v
k-a-Im-eo\À

B-[p\n-I a-\p-jy³
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1. k-am-´-c t{i-Wn
1. Nph-sS sIm-Sp-¯ k-am-´-c t{i-Wn-I-fn-se Xp-SÀ-¶p h-cp-¶ 
A-© v ]-Z-§ Ä F-gp-XpI. 
a)1,2,3,4,5,.........
2,4,6,8,10,.......
1,3,5,7,9,.........
3,6,9,12,26,.....
6,11,16,21,26,...
100,97,94,.......

2. 5 k-am-´-c t{i-Wn-IÄ F-gpXpI
3. 6,10,14,18,...... s]m-Xp-hy-Xym-kw F-{X
4. Nph-sS sIm-Sp-¯ k-am-´-c-t{i-Wn-I-fn-se hn-« ]-Z-§ Ä F-
gpXpI
5,8,...,.....
10,12,....,16,....
10.....,18,......
......,15,20,......
12,....,.....,24,.....
50,......,......,......,70,.....

5. B-Zy-]-Zw 25 Dw s]m-Xp-hy-kym-kw 4Dw B-b k-am-´-c t{i-
Wn F-gpXpI

6. B-Zy]-Zw 4 Dw s]m-Xp-hy-Xym-kw   Dw B-b k-am-´-c t{i-
Wn F-gpXp-I

7. 6 sIm-v l-cn-¡ p-t¼mÄ in-ãw 1 h-cp-¶ k-am-´-c t{i-Wn 
F-gpXpI

8. 7 sIm-v l-cn-¡ p-t¼mÄ in-ãw 2 h-cp-¶ k-am-´-c t{i-Wn 
F-gpXpI

9. 6 sIm-v l-cn-¡ p-t¼mÄ in-ãw 5 h-cp-¶ k-am-´-c t{i-Wn 
F-gpXpI

x  Hm¶mw-]-Zw  x c-mw]-Zw .........   x ]-¯mw]-Zw  s]m-Xp-1 2 10

hy-Xymkw

10 

b)

c)

d)

e)

f)

a)

b)

c)

d)

e)

f)

1
2

x =6 x +5d1

x =25 x +15d10

x =25 x +24d1

x =100 x +25d75

a) x + 4d =   ................2

b) x + 10d = ................1

c) x +.............. x  =    10 25

d) x + ............  = x12 20

e) x + 9d = ................20

f) ...........-10d =     x1

g) x -10x  =.......... 20 15

h) x -....... = 4d    10

i) ...........-x6 =     15d

11. kvIqÄ NGC ¢-_n-sâ B-`n-ap-Jy-¯nÂ hn-ZymÀ-°n-IÄ t]-
¸À t]-\-IÄ D-m-¡ p¶p. B-Zy B-gv-¨ 10 F-®w c-ma-
s¯ B-gv-¨ 15 F-®w aq-¶ma-s¯ B-gv-¨ 20 F-®w F-¶ {I-
a-¯n-em-Wv D-m-¡ n-bXv.
a) Hmtcm B-gv-¨bpw A-hÀ \nÀ-½n-¨ t]-\-I-fp-sS F-®-¯n-
sâ t{i-Wn F-gp-XpI. 
b)A-© ma-s¯ B-gv-¨ \nÀ-½n-¨-Xn-t\-¡ mÄ F-{X Iq-Sp-X-em-
bn-cn¡ pw c-ma-s¯ B-gv-¨ \nÀ-½n-¡ pI. 
 B-dma-s¯ B-gv-¨ \nÀ-½n-¨-Xn-t\-¡ mÄ F-{X Iq-Sp-X-em-
bn-cn¡ pw ]-¯ma-s¯ B-gv-¨ \nÀ-½n-¡ pI. 
]-¯ma-s¯ B-gv-¨ \nÀ-½n¨-Xv F-{XF-®w
]-Xn-\-© ma-s¯ B-gv-¨ \nÀ-½n¨-Xv F-{X F-®w?
ap¸-¯n c-ma-s¯ B-gv-¨ \nÀ-½n¨-Xv F-{X F-®w?

12. 8,12,16,..... F-¶ k-am-´-c t{i-Wn-bn-se 10þmw ]Zw,  

14. H-cp k-am-´-c t{i-Wn-bn-se A-© mw-]-Zw 20 Dw ]-Xn-\-© mw-]-
Zw 30 Dw B-bmÂ s]m-Xp-hy-Xym-kw

15. H-cp k-am-´-c t{i-Wn-bp-sS 10þmw ]-Zw 20Dw 15þmw ]-Zw 50 Dw B-
bmÂ s]m-Xp-hy-Xymkw, t{i-Wn F-gp-Xp-I, 20 þmw ]-Zw F-{X?

16. 5,8,11 F-¶ k-am-´-c t{i-Wn-bnÂ G-sX-¦n-epw c-v ]-Z-§ Ä 
X-½n-ep-Å hy-Xym-kw 27 BIptam?

17. 10,18,26.... F-¶ k-am-´-c t{i-Wn-bnÂ G-sX-¦nepw c-v ]-Z-
§ Ä X-½n-ep-Å hy-Xym-kw 54 BIp-tam, F´p-sIm-v?

18. \n-§ Ä-¡ v C-ã-ap-Å H-cp k-am-´-c-t{i-Wn F-gp-Xp-I
a) Cu t{i-Wn-bn-se \memw ]-Z-hpw, H¶mw ]-Zhpw X-½n-ep-
Å hy-Xym-kw
 s]m-Xp-hy-Xymkw.

c)

e)

f)

g)

b)

]-Z-hy-Xymkw
Øm-\-hy-Xymkw

s]m-Xp-hy-Xym-kw =

d= 
x20 -x15

20-15
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 \n-§ Ä F-gpXn-b  t{i-Wn-bnse G-sX-¦nepw c-v ]-Z-§ Ä 
X-½-ep-Å hy-Xym-kw 48 BIptam F´p-sImv.

 \n-§ Ä F-gpXn-b t{i-Wn-bn-se G-sX-¦nepw c-v ]-Z-§ Ä 
X-½-ep-Å hy-Xym-kw B-Im-hp-¶ kw-Jy F-gpXpI

19. 10,16,22,...... k-am-´-c t{i-Wn-bpsS 

 _o-P-K-Wn-X cq-]w
20. Np-h-sS X-¶n-«p-Å k-am-´-c t{i-Wn-I-fp-sS _o-P-KWn-X cq-
]w F-gp-XpI. 

21. H-cp k-am-´-c t{i-Wn-bp-sS _o-P K-Wn-Xw 5n + 3 BWv.
 B-Zy]-Zw F-gpXp-I
 s]m-Xp-hy-Xymkw, t{i-Wn F-gpXp-I

22. 4n-1 F¶-Xv H-cp k-am-´-c t{i-Wn-bp-sS _o-P-KWn-X cq-]-
amWv. Cu t{i-Wn-bp-sS 10þmw ]-Zw,
25 þmw ]-Zw F-gp-Xp-I.

23. 10,16,22,...... F-¶ k-am-´-c t{i-Wn-bp-sS 10 ]-Z-§ -fp-sS Xp-I 
ImWp-I?

24. 1, 7, 13..... F-¶ k-am-´-c t{i-Wn-bp-sS 20 ]-Z-§ -fp-sS Xp-I 
ImWp-I?

24. 1,7,13..... F-¶ k-am-´-c t{i-Wn-bp-sS 20 ]-Z-§ -fp-sS Xp-I 
ImWp-I?

25. 6sâ Kp-Wn-X-§ fm-b aq¶-¡  kw-Jy-I-fp-sS Xp-I ImWp-I
26. H-cp k-am-´-c t{i-Wn-bp-sS  n ]-Z-§ -fp-sS Xp-I

22n  + 4nB-Wv. 
 C-Xn-se B-Zy-s¯ 10 ]-Z-§ -fp-sS Xp-I
 Cu t{i-Wn-bp-sS _o-P-KWn-X cq-]w F-gp-Xp-I.
27. H-cp k-am-´-c t{i-Wn-bp-sS B-Zy-s¯  ]-Z-§ -fp-sS Xp-I    

25n  + 2n BWv.
 Cu t{i-Wn-bn-se B-Zy-s¯ 2 ]-Z-§ -fp-sS Xp-I F-{X
 Cu t{i-Wn-bn-se B-Zy-s¯ 2 ]-Z-§ Ä F-gpXpI

c)

d)

a) d=
a) x =1

c)

a) 4,8,12,..........          c) 100, 90, 80...........
b) 5,9,14,..........          d) 3,7,11,.................

a)

b)

a)

b)

n

a) 

b) 

x  = d  + x  - dn n 1

sn = 
n
2

(x  + x )1 2

2sn = an  + bn

3. H-cp t¢m-¡ nse 1,4,8 F-¶o kw-Jy-IÄ tbm-Pn-¸n-¨v H-cp {Xn-
tIm-Ww h-c-bv-¡ pI. Cu {Xn-tIm-W-¯n-se tIm-Wp-IÄ I-
W-¡ m-¡ pI. 

4. ]-cn-hr-¯ B-cw 3cm c-p tIm-Wp-IÄ          bpam-b {Xn-
tIm-Ww h-c-bv¡ pI

7. Nn-{X-¯nÂ AB,CD,XY F-¶o Rm-Wp-IÄ  bnÂ ap-dn-¨p I-S-¡ p-
¶p  B-bmÂ  I-W-¡ m-¡ p-I.

 B-bmÂ   bp-sS \o-fw F´v?

P

AP = 9 cm, AB = 13 cm PD = 12 CD

PX =PY XY

2. hr-¯-§ Ä
1.

A B

C

A B A B

A

B

o70

o110

0

Nn{X-¯nÂ 0 hr-¯ tI-{µ-hpw A,B,C hr-
¯-¯n-se _n-µp-¡ -fp-am-Wv     A,B,C       -

   A,B,CF-¶o {Xn-tIm-W-§ -fn-se FÃm 
tIm-Wp-Ifpw I-p-]n-Sn¡ pI

2.

32 
1
2

o

37 
1
2

o

,

B C

A

B

A C

D

0

F¦nÂ    F-{X?

bn-se FÃm tIm-W-f-hp-Ifpw ImWpI

0< BOC = 130 , <AOB= 1100 < AOC

ABC

Nn{X-¯nÂ   

F-¶v sX-fn-bn¡ pI

< AOC = XBbmÂ 

< OAC, <OCA + <ABC = 900

<ADC - <OCA = 900 F-¶v sX-fn-bn¡ pI
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A
B

C

D

O P

8. Nn-{X-¯nÂ PA = 3, AB=9, PC=4 B-bmÂ CD F{X?

9. 7cm ]-c-¸-f-hp-Å k-a-N-Xp-cw h-c-bv-¡ p-I.
10. Nn-{X-¯nÂ AD = 10, BD = 6, CD = 2 PQ ImWpI

11. Nn-{X-¯nÂ N-XpÀ-`p-P-¯n-sâ tIm-Wp-Ifpw hn-IÀ-W-§ Ä-
¡ n-S-bn-se tIm-Wp-Iepw I-W-¡ m-¡ pI.

12. \o-fw 5 cm ho-Xn 4  B-b N-Xp-cw h-c-bv-¡ pI.
A-Xn-\v Xp-ey ]-c-¸-f-hp-Å k-a-N-Xp-cw h-c-bv¡ pI

13. 5  B-c-ap-Å hr-¯w hc-¨v A-XnÂ 35 ,72 ,73  tIm-W-f-hp-
Å {Xn-tIm-Ww h-c-bv-¡ p-I. {Xn-tIm-W-¯n-sâ h-i-§ -fp-sS 
\o-fw A-f-s¶-gpXpI

14. H-cp N-Xp-c-¯n-sâ \o-fw 4  hn-Xn 3  A-tX ]-c-¸-f-hp-Å 
\o-fw 6  B-b N-Xp-cw h-c-bv¡ pI

15. h-i-§ Ä 6  7  8  A-f-thm-Sv IqSn-b {Xn-tIm-Ww \nÀ-½n-
¨v A-Xn-\v Xp-ey ]-c-¸-f-hp-Å k-a-N-Xp-cw h-c-bv¡ pI

cm

O O Ocm

cm cm

cm

cm cm cm

A B C D

P

Q

50

30

45

3. km-[y-X-I-fp-sS K-WnXw
1. c-ay-bp-sSbpw kp-a-bp-tSbpw ssIhiw Hmtcm s]-«n-IÄ 
Dv. c-ay-bp-sS ssI-h-i-ap-Å s]-«n-bnÂ 3 I-dp-¯ ImÀ-Up-
I-fpw 4 sh-fp-¯ ImÀ-Up-Ifpw D-v. kp-a-bp-sS ssI-h-i-ap-
Å s]-«n-bnÂ 8 I-dp-¯ ImÀ-Up-I-fpw 6 sh-fp-¯ ImÀ-Up-
Ifpw Dv. F-¦nÂ 

 a) c-ay X-sâ s]-«n-bnÂ \n¶pw H-cp ImÀ-sU-Sp-¯mÂ AXv 
I-dp-¯-Xm-Im-\p-Å km-[yX. 

 kp-a X-sâ s]-«n-bnÂ \n¶pw H-cp ImÀ-sU-Sp-¯mÂ A-Xv 
I-dp-¯-Xm-Im-\p-Å km[y-X

 I-dp¯-Xv e-`n-¡ m-\p-Å km-[y-X BÀ-¡ m-Wv Iq-SpXÂ 
2. H-cp s]-«n-bnÂ 1 ap-XÂ 50 h-sc-bp-Å F-®Â kw-Jy-IÄ 
50 I-S-em-kv I-jv-W-§ -fn-em-bn F-gp-Xn-bn-cn-¡ p-¶p. 
C-XnÂ \n¶pw Hcp  I-S-em-sk-Sp-¯mÂ 

 C-c-«-kw-Jy-bm-Im-\p-Å km-[y-X.
 H-ä-kw-Jy-bm-hm-\p-Å km[y-X
 4sâ Kp-Wn-X-am-hm-\p-Å km[y-X
 A-`m-Py kw-Jy B-Im-\p-Å km-[y-X.
3. Np-h-sS-bp-Å Nn-{X-¯nÂ I-®-S-¨v H-cp Ip-¯n-«mÂ hr-¯-
¯n-\-I-¯m-Im-\p-Å km[yX

4. H-cp ¢m-knÂ 60 Ip-«n-I-fpv. A-XnÂ 30 t]À B¬-Ip-«n-I-
fm-Wv a-säm-cp ¢m-ÊnÂ  50 Ip-«n-I-fpv. A-XnÂ 25 t]À 
B¬-Ip-«n-I-fmWv. Hmtcm ¢m-knÂ \n¶pw Hm-tcm Ip-«n-I-
sf am{Xw sX-c-sª -Sp-¯mÂ 

 A-Xv cpw s]¬-Ip-«n-I-fm-Im-\p-Å km[y-X F-´v?
 A-XnÂ H-cp s]¬-Ip-«n-sb-¦nepw D-m-Im-\p-Å km[y-
X F-{X?

5. H-cp ]m-{X-¯nÂ 4 I-dp-¯ ap-¯p-I-fpw 6 sh-fp-¯ ap-¯p-I-
fpw 10 Np-h-¶ ap-¯p-Ifpw D-v. a-säm-cp ]m-{X-¯Â 7 I-dp-
¯ ap-¯p-I-fpw 5 sh-fp-¯ ap-¯p-I-fpw 8 Np-h-¶ ap-¯p-
Ifpw Dv. ]m-{X-¯n-te-¡ v t\m-¡ msX  c-p-]m-{X-¯nÂ 
\n¶pw Hmtcm ap-¯p ho-X-sa-Sp-¯mÂ 

 cpw H-tc-\n-d-am-Im-\p-Å km[y-X F-´v?
 cpw hy-Xykv-X \n-d-am-Im-\p-Å km[y-X F-´v?
 H-cp I-dp-¯ ap-s¯-¦nepw D-m-Im-\p-Å km[y-X F´v?

b) 

c) 

a) 

b) 

c) 

d) 

a) 

b) 

a) 

b) 

c) 
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5.{Xn-tIm-W-anXn

0 0 0
1. tIm-W-IÄ 45 ,45 ,90  B-b G-Xp Xr-tIm-W-Xn-sâ-bpw h-
i-§ Ä 1:1  2 F-¶ Aw-iq-_-Ô-¯n-em-Wv

0 0 0
2. tIm-Wp-IÄ 30 ,60 ,90  B-b G-Xp {Xn-tIm-W-¯n-sâ-bpw 
h-i-§ Ä 1: 3 :2 B-bn-cn¡ pw

3. Xm-sg sIm-Sp-¯n-cn-¡ p-¶ Nn-{X-§ Ä t\m¡ p-I

{][m-\ B-i-b-§ Ä

90
45

245

90

1

1
45 90

2

2

2 2 a 2

a

a

30

90

3

60
1

2 3
4

2

90

2

30
o

60

3a

2n

90

x

x

AB

C

90

x

R

Q

R P
x 90

N

MO

C =  Q =  O = xB-bmÂ      =      =       B-bn-cn-¡ pw. 
Cu kw-Jy-sb Sin x F-¶v hn-fn-¡ p¶p.
   Sin x In-«p-¶-Xn³ x sâ F-XnÀ-hi-s¯ {X-tIm-W-¯n-sâ 
IÀ-®w sIm-v l-cn¡ -Ww
      =       = .      Cu kw-Jy-sb Cos xF-¶v hn-fn-¡ p¶p.
   COS x In-«p-¶-Xn-\v X sâ k-ao-]-hi-s¯ IÀ-®w sIm-v
 l-cn¡ WwCXp-t]m-se X sâ F-XnÀ-hi-s¯
k-ao-]h-iw sIm-v l-cn-¡ p-t¼mÄ In-«p-¶ kw-Jy-bm-Wv 
tan x

AB
AC

PR
PQ

MN
ON

BC
AC

QR
AC

OM
ON

B

A

D

C

O

4.hy-¯-¯n-sâ B-cw R F-¦nÂ sin D =       sinA = 2R
BC
sinA

BC
2R2R=

4. c-mw-Ir-Xn k-a-hm-Iy-§ Ä
1. c-v A-[n-kw-Jy-I-fp-sS hy-Xym-kw 6 B-Wv A-h-bp-sS Kp-W-
^-ew  216 B-Wv kw-Jy-IÄ Gh?

2. Np-ä-f-hv 100 ao-ädpw ]-c-¸-f-hv 600 N-Xp-c-{i-ao-ä-dpam-b N-Xp-c-
¯n-sâ h-i-§ -fp-sS \o-fw ImWpI

3. H-cp a-«{X-tIm-W-¯n-sâ ew-_-h-i-§ -fnÂ H-¶n-t\-¡ mÄ      
3 cm Iq-Sp-X-em-Wv a-täh-iw C-Xn-sâ ]-c-¸-f-hv 54 N.skan. h-
i-§ Ä Im-Wp-I.

4. H-cp kw-Jy-bp-tSbpw A-Xn-sâ hypÂ-{I-a-¯n-sâbpw Xp-I   
kw-Jy G-Xv?

5. cm-ap-hn-sâ 5 hÀ-jw ap³-]p-Å {]m-b-s¯ 9 hÀ-j-¯n-\v ti-
j-ap-Å {]m-bw sIm-v Kp-Wn-¨mÂ 15 In-«pw. C-t¸mg-s¯ 
{]m-bw I-W-¡ m-¡ p-I.

6. H-cp tXm-«-¯n-\v Np-äpw ]pd-¯v Iq-Sn c-v ao-äÀ ho-Xn-bnÂ H-
cp ]m-X sh-«n-bn-cn-¡ p¶p. ]m-X-bp-sS am{Xw ]-c-¸-f-hv 116 
N.skan. BWv.
tXm-«-¯n-sâ H-cp h-i-¯n-sâ \o-fw F-{X?
7,11,15...... F-¶ k-am-´-c t{i-Wn-bn-se B-Zy-s¯ Xp-SÀ-¨bm-
b G-Xm\pw ]-Z-§ -fp-sS Xp-I 240 BIp-tam. k-aÀ-°n-¡ p-I.

8. cm-Pp-hn-\v H-cp tPm-en sN-¿m-s\-Sp-¡ p-¶ Zn-h-k-s¯-¡ mÄ 16 
Znh-kw Iq-Sp-XÂ th-Ww c-hn-¡ v B-tPm-en ]qÀ-¯n-bm-¡ m³.
cp-t]cpw H-cp-an-¨v B- tPm-en sN-¿p-I-bm-sW-¦nÂ 15 Zn-h-
kw sIm-v Xo-cpw. cm-Pp-hn-\v X-\n-¨v B tPm-en XoÀ-¡ m³ 
F-{X Znh-kw th-Ww? 

9. H-cp I-fn-¸m-«-¯n-sâ hne 2 cq-] Ip-d-¨n-cp-¶p-sh-¦nÂ A-bmÄ-
¡ v 360 cq-] D-]-tbm-Kn-¨v I-fn-¸m-«w 2 F-®w Iq-Sp-XÂ hm-§ m-
am-bn-cp¶p.
I-fn-¸m-«-¯n-sâ hn-e F´v?

**25
17
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D¯cw

030

4 CM

h-i-§ -fp-sS Aw-i-_-Ôw 1:  3: 2 
    =                   

AB = 4 X 3 2 = 
2Area = 1 x2x  2 =3.46 cm

AB
AC  2

3 or AB = AC x
3

2

2

3 =-2 3

2 

A

B C

tNm-Zyw 2

0
H-cp tIm¬ 60  bpw A-Xn-sâ F-XnÀ h-iw 4 sk³o-ao-ädpw 
B-b a-«-{Xn-tIm-W-¯n-sâ ]-cn-hy-¯-¯n-sâ B-cw I-p-¸n-Sn-
¡ pI.

D¯cw

B

A

C

D

060

Nn-{X-¯nÂ sin60 = 4 BD

             BD - 4   -   
             
            

0.8660 = 4.62 cm

B-cw = 2.31 cm

tNm-Zyw 3

H-cp {Xn-tIm-W-¯n-sâ c-v h-i-§ Ä 7 skân-ao-ä-dpw, 8sk-
0

ân-ao-ä-dpw. h-i-§ Ä X-½n-ep-Å tIm¬ 120  B-Wv aq-¶-am-
s¯ h-iw F-{X?

D¯cw

A BD

C

6

7

0120

5.a sin A = b sinB = c sinC =2R
A

B Ca

bc

 H-cp {Xn-tIm-W-Xn-se tIm-Wp-IÄ A-Xn-sâ h-i-§ -fp-sS Aw-
i_-Ôw \n-Ý-bn-¡ p¶p.

a : b : c = sinA : sinB : sinCAXmbXv  

6.Xm-sg sIm-Sp-¯n-cn-¡ p-¶ Nn-{X-§ -fnÂ \n¶pw taÂ-tIm¬ 
Io-gv t¡ m¬ F¶n-h a-\-kn-em¡ mw

A B

C

x
P

R

O

Nn-{X-¯nÂ xtaÂ-t¡ m-Wpw yIo-gv t¡ m-Wp-am-Wv

k-a-hm-Ir§ Ä
{Xn-tIm-W-an-Xn 

0 0 0
H-cp {X-tIm-W-¯n-sâ tIm-Wp-IÄ 60 ,60 ,60  B-bmÂ h-i-§ -
fp-sS Aw-i-_-Ôw 1 : 1 :1 B-bn-cn-¡ pw.

0 0 0
H-cp Xn-¡ -W-¯n-sâ tIm-Wp-IÄ 45 ,45 ,90  B-bmÂ h-i-§ -fp-
sS Aw-i-_-Ôw 1 :1: 2 B-bn-cn¡ pw

0 0 0
H-cp {X-tIm-W-¯n-sâ tIm-Wp-IÄ 30 ,60 ,90  B-bmÂ h-i-§ -
fp-sS Aw-i_-Ôw1 :  3 :2 B-bn-cn¡ pw
{Xn-tImWw ABC bnÂ
sinA =       ; cos A =      ; tanA = BC

AC
AB
AC

BC
AB

tNm-Zyw 1

0
IÀ® 4 sk³n-ao-ädpw H-cp tIm¬ 30  Dw B-b a-«-{Xn-tIm-W-
¯n-sâ ]-c-¸f-hv I-p-]n-Sn-¡ pI.

216215



h
x

cos 60 =        = (r-3) 

0.5 r = r-3
r- 0.5 = 3
r =  3   =  6cm

OP
 AO

r

0.5

tNm-Zyw 2

0
kq-cy³ 30  taÂ tIm-WnÂ Im-Wp-t¼mÄ H-cp \n-c¸m-b X-d-

0
bnÂ Øn-Xn sN-¿p-¶ S-h-dn-sâ \n-g-en-sâ \o-fw kq-cyÂ 60  
taÂ tIm-WnÂ Im-Wp-t¼m-gp-f-f A-tX S-h-dnÂ \n-g-en-sâ \o-f-
t¯-¡ mÄ Iq-Sp-X-emWv. F-¦nÂ S-h-dn-sâ Db-cw I-p-]n-Sn-

D¯cw

tNm-Zyw 7

A

BCD X
45cm

030 060

h

{Xn-tIm-Ww ABD bnÂ
           = tan 30

    h 
45 + x     = 1 
                   3
x = (  3h - 45)    ....(1)

AB
BD

{Xn-tIm-Ww ABC bnÂ

           
      
     
x - h 
     3                   .......(2)

AD
BC

tan 60

 3=

k-a-hm-Iyw (1) ; (2)  Â \n-¶v
( 3h - 45) = h  or  h =38.97m

3

200 ao. \o-f-ap-Å H-cp N-c-Sn-sâ Aä-¯v H-cp ]-«w ]-d-¡ p¶p. Nc-
0

Sv X-d-bp-am-bn 30  tIm¬-D-m-¡ p-¶p F-¦nÂ X-d \n-c-¸nÂ 
\n¶pw F-{X D-b-c-¯nÂ ]-«w ]-d-¡ p-¶p-sh-¶v Im-WpI.

D¯cw

{Xn-t¡ m-Ww ADC bnÂ
CD = ACsin60
       = 6 x0.8660 = 5.2cm

AD = AC cos 60
       = 6x0.5 = 3cm

BD  = BA AD
        = 3+7 =10cm
{Xn-tIm-Ww BDC bnÂ

2 2 2
BC = BD + CD

2 2
        = 10  + 5.2
        =127.04
BC = 11.3cm

ap-¶ma-s¯ h-iw 11.3cm

tNm-Zyw 4

Nn-{X-¯nÂ
0BAC = 90 , AD = 6cm, CD = 9cm,

(a) tan x 

(b)  BAD F{X? (c) BD F{X

B

A

C
D

X

BD
 6

=        =      = 
(b) X
(c) tan x =       = 
           
                      = 
      

(a) tan x AD
DC

6
9

2
3

2
3

BD
AD

BD
 6

BD =     x 6 = 4 cm
2
3

tNm-Zyw 5

Nn-{X-¯nÂ
0 0  AOB - 120  ,   AOQ - 60 ,PQ - 3cm

hy-¯-¯n-sâ B-cw I-p-¸n-Sn-¡ pI.

D¯cw
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6.xv-A-£ -¯n-\v k-am-´-cam-b H-cp h-c-bn-se FÃm _n-µp-¡ -fp-
sSbpw ykq-N-I-kw-Jy-IÄ H-tc kw-Jy-X-s¶-bmWv.
7.xA-£ ¯n-tem xA-£ -¯n-\v k-am-´-cam-b h-cbntem D-Å 
_n-µp-IÄ X-½n-ep-Å AI-ew A-h-bp-sS xkq-N-I-kw-Jy-IÄ 
X-½n-ep-Å hy-Xym-k-¯n-sâ tI-h-e-hn-e-bm-Wv
8.yA-£ ¯ntem yA-£ -¯n-\v k-am-´-cam-b h-c-bntem D-Å 
_n-µp-¡ Ä X-½n-ep-Å AI-ew A-h-bp-sS ykq-N-I-kw-Jy-IÄ 
X-½n-ep-Å hy-Xym-k-¯n-sâ tI-h-e-hn-e-bmWv.
9.A(x1,y1), B(x2,y2) F-¶o _n-µp-¡ Ä X-½n-ep-Å AI-ew 

2
=    (x - x )2 + (y -y )2 1 2 1

tNm-Zyw 1

N-Xp-c-¯n-sâ a-äp ioÀ-j-§ -fp-sS ko-N-I kw-J-b-IÄ F-gp-

y (5,4)

X

D¯cw

y (5,4)

X

(0,4)

(0,0) (5,0)

kq-N-I-kw-Jy-IÄ (0,0) ,(5,0),(5,4),(0,4)

tNm-Zyw 2

tI-{µw (0,0) B-b 6cm B-c-ap-Å hy-¯w h-c-bv-¡ p-I. hy-¯w 
x, y A-£ -§ -fnÂ-Iq-«n-ap-«p-¶ _n-µp-¡ -fp-sS kq-N-I-kw-Jy-IÄ 
F-gp-XpI.

D¯cw

200m

030

A B

C

h

sin 30 = h 200
0h= 200sin 30

h = 200 x 0.5 = 100 m

CAB bnÂ

tNm-Zyw 8

0
Np-h-cnÂ Nm-cn h-¨-cn-¡ p-¶ H-cp G-Wn X-d-bp-am-bn 60  tIm¬ D-
m-¡ p¶p. Np-h-cn-sâ A-Sn-`mK-¯p \n-¶pw 3.5 ao. A-I-se-bm-
Wv G-Wn-bp-sS A-Sn-`m-Kw G-Wn-bp-sS A-Sn-`m-Kw G-Wn-bp-sS 

D¯cw

060

A B

C

X

cos 60  =   3.5  
                   x
         3.5 

0     cos 60
      3.5 
      0.5 
G-Wn-bp-sS \o-fw þ 7ao

CAB bnÂ 

= 7cmx =

x =

6.kq-N-I-kw-Jy-IÄ

1.]-c-kv]-cw ew-_-§ -fm-b c-v h-c-Ifpw \o-f-a-f-¡ m³ H-cp 
tXmXpw D-s-¦nÂ H-cp X-e-¯n-ep-f-f G-sXm-cp _n-µp-hn-
s\bpw H-cp tPm-Sn kw-JyIÄ-sIm-v kq-Nnv-¸n-¡ mw.
2.]-c-kv]-cw ew-_-§ fm-b h-c-I-fm-Wv A-£ -c-§ Ä (xA-£ -hpw 

yA-£ -hpw) A-£ -§ Ä Iq-«n-ap-«p-¶ _n-µp-hm-Wv B-[m-cq-
_nµp. B-[m-c-_n-µp-hn-sâ kq-N-\-I-kw-Jy-IÄ w (0,0)
3. H-cp _n-µp-hn-s\ (a,b)sIm-v kq-Nn-¸n-¨mÂ a _n-µp-hn-sâ x 
kq-N-I-kw-Jy-bpw  b_n-µp-hn-sâ ykq-N-I-kw-Jy-bp-am-Ip¶p.
4. xA-£ -¯n-se _n-µp-¡ -fp-sS ykq-N-I-kw-Jy-IÄ ]q-Py-am-Wv. 

x A-£ -¯n-se H-cp _n-µp-]-cn-K-Wn-¡ p-¶-Xn-\v A(x,0) F-  
s¶-Sp¡ -Ww
5. yA-£ -¯n-se _n-µp-¡ -fp-sS x kq-N-I-kw-Jy-IÄ ]q-Py-am-
Wv. yA-£ -¯n-se H-cp _n-µp-]-cn -K-Wn-¡ p-¶-Xn\v 
A(0,y)F-s¶-Sp¡ -Ww

{][m\ B-i-b§ Ä
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7. sXm-Sp-h-cIÄ

hy-¯-¯n-se sXm-Sp-h-cbpw sXm-Sp-¶ _n-µp-hn-te-bv-¡ p-Å B-
2

chpw ]-c-kv]-cw ew-_-am-bn-cn-¡ pw. 
P

O

090

hy-¯-Xn-\v ]p-d-¯p-Å _n-µp-hnÂ-\n-¶p-Å c-v sXm-Sp-h-c-
Ifpw sXm-Sp-¶ _n-µp-hn-ey-b-¡ p-Å B-c-§ -fpw tNÀ-¶v H-cp N-
{Io-b-N-XpÀ-`p-Pw cq-]n-I-cn-¡ p¶p. Nn-{X-¯nÂ PAOB N-{Io-b N-
XpÀ-`p-P-amWv.

A

O

B

P

hy-¯-¯n-se H-cp Rm¬ A-Xn-sâ A-ä-¯p-Iq-Sn-bpÅ sXm-Sp-h-
c-bp-am-bn H-cp h-i-¯p-m-¡ p¶ tIm¬ a-dp-h-i-¯p-Å hy-¯-
`mK-s¯ tIm-Wn\v  Xp-ey-amWv.

A B

C

x

x

P

hy-¯-¯n-\v ]p-d-¯p-Å H-cp _n-µp-hnÂ-\n¶pw h-c-¡ p-¶ sXm-
Sp-h-c-IÄ Xp-ey-\o-f-ap-Å-h-bm-bn-cn¡ pw

A

O

B

P

Nn-{X-¯nÂ PbnÂ \n-¶pÅ sXm-Sp-h-c-I-fm-Wv PA,PB. C-h Xp-
ey-am-bn-cn-¡ pw. PA = PB

D¯cw

tNm-Zyw 3

x - A-£ w (6,0) ; (-6,0)
y -- A-£ w (0,6) ; (0,-6)

Nph-sS X-¶n-cn-¡ p-¶-h-bnÂ x - - A-£ w, y - A-£ w F-¶n-h-bv-
¡ v k-am-´-cam-b _n-µp-¡ -fp-sS kq-N-I-kw-Jy-IÄ F-gpXp-I

A(4,3), B(3,5), c(-6,3) D(3,-2), E(5,4)

D¯cw

X - - A-£ -¯n-\v k-am-´-c-amb-h
A    (4,3) and  (-6,3)
y - - A-£ -Xn-\v k-am-´-c-amb-h
B  (3,5) and D (3,2)

tNm-Zyw 4

(þ3,2),(4,2) F-¶-nh X-½n-ep-Å AI-ew F{X.

D¯cw

AI-ew = - 3 - 4 = 7- -

tNm-Zyw 5

(5,8),(6,9) F¶n-h X-½n-ep-Å AI-ew F{X.

D¯cw

2 2
A-Iew =  (5 - 6)  +(8 - 9)

 
          

2 2
=  (- 1)  + (- 1)  = 2þ þ

þ þ

tNm-Zyw 6

h-i-§ -fp-sS AI-ew F{X.

(-4,6)
(-3,5)

(-4,3)
(-3, 2)-

D¯cw

.

(-4,5)

D

A

(-4, 5)-

B(4,6)

C(-4, )3

2
AB = (-3 - 4) + 

2
    = (- 7)2 + (- 1)
    =  50

2 2
BC = (4 - 4)  + (6 + 3)

2 2
    = (0)  + (9)
    = 9

2 2
CD = (4 + 3)  + (- 3 + 2)

2 2
    =  (7)  - (-1)
    =  50

2 2
AD = (3 + 3)  + (5 + 2)

2 2
    = (0)  - (7)
    = 7

2
(-5 - 6)- -

- -

-

-
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D¯cw

tNm-Zyw 1

Nn-{X-¯n-se k-a-`p-P-k-am-´-cn-I-¯n-sâ h-i-§ -sfÃmw hy-¯-
¯n-sâ sXm-Sp-h-c-I-fmWv  Nn{Xw h-c-bv-¡ pI.

tNm-Zyw 2

H-cp hy-¯-¯n-sâ tI-{µ-¯nÂ \n-¶v 25 skân-ao-äÀ A-I-se-bp-
Å _n-µp P bnÂ \n-¶v hy-¯-¯n-te-¡ v h-c-¡ p-¶ kv-]À-i-tc-
J-bp-sS \o-fw 24 skân-ao-äÀ B-sW-¦nÂ hy-¯-¯n-sâ B-cw 
F-{X-bmWv?

D¯cw

Nn-{X-¯nÂ \n¶v 
2 2 2OP  = OQ  + QP

2 2 225  = OQ  + 24

O

PQ

2 2 2OQ  =25  - 24
2

OQ  - 625 - 576
2

OQ  = 49
OQ = 7cm

\m-ep-h-i-§ -sfbpw sXm«p-sIm-v H-cp hy-¯w AI-¯v h-c-
¡ m³ km-[n-¡ p-¶ N-XpÀ-`p-P-§ -fp-v. C-h A-´À-hy-¯w h-c-
¡ m-hp-¶ N-XpÀ-`p-P-§ -fm-Wv. C¯-cw N-XpÀ-`p-P-§ -fp-sS F-
XnÀ-h-i-§ -fp-sS Xp-I-Xp-ey-am-bn-cn-¡ pw.

Nn-{X-¯nÂ ABCD A-´À-hy-¯w h-c-¡ m-hp-¶ N-XpÀ-`p-P-am-Wv. 
C-XnÂ AB + CD = AD + BD B-bn-cn-¡ pw.

hy-¯-¯n-sâ ]pd-s¯ _n-µp(P)hnÂ-\n¶pw h-c-¡ p-¶ sXm-Sp-
h-c-bm-Wv PT Iq-Sm-sX PbnÂ-\n-¶p-Å a-säm-cp h-c hy¯-s¯ 

2A,B F-¶o _n-µp-I-fnÂ J-Þn-¡ p-sh-¦nÂ PA  x  PB = PT  B-
bn-cn-¡ pw.

A
B

CD

A

B

T
P

Iq-«n-ap-«p-¶ c-v h-c-IÄ sXm-S-¶ hy-¯-¯n-sâ tI{µw h-c-
IÄ tN-cp¶ tIm-Wn-sâ k-a-`m-Pn-bm-Wv . {Xn-tIm-W-¯n-sâ 
tIm-Wp-I-fp-sS k-a-`m-Pn-I-sfÃmw H-cp _n-µp-hn-eq-sS I-S¶p-
t]m-Ip-¶p. Cu _n-µ-hm-Wv {Xn-tIm-W-¯n-sâ A-´À-hy-¯-
tI{µw

{Xn-tIm-W-¯n-sâ h-i§ -sf sXm«p-sIm-v hy-¯-¯n-\p-ÅnÂ 
h-c-¡ p-¶ hy-¯-am-Wv A-´À-hy-¯w . CXp-t]m-se hi-s¯ 
sXm-«p-sIm-v ]p-d-¯p-h-c-¡ p-¶ hy-¯-am-Wv _m-ly-hy-¯w-
{Xn-tIm-W-¯n-\v H-cp A-´À-hy-¯hpw aq-¶v _m-ly-hy-¯-§ -
fp-ap-m-bn-cn-¡ pw.

{Xn-tIm-W-¯n-sâ A-´À-hy-¯-¯n-sâ B-cw ]-c-¸-f-hn-s\ 
Np-ä-f-hn-sâ ]-Ip-Xn-sIm-v l-cn-¨p-In-«p-¶ kw-Jy-bm-Wv .

a,b,c {Xn-tIm-W-¯n-sâ h-i-§ -fm-bmÂ ]-c-¸f-hv 
A =  s(s - a)(s - b)(s - c), s= a+b+c  B-Wv . C-Xv sl-tdm-bp-sS 

kq-{X-hmIyw F-¶ t]-cnÂ {]-kn-²-amWv 

2
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0
   CAB +   BAT = 90                 ....(2)
(hym-kw kv-]À-i-tc-J-bv-¡ v ew_w)
  CAB +   BCA =   CAB +   BAT
                               ((1),(2)Â-\n¶v)

  BCA =   BAT,   BCA =   BBA
   (H-tc Rm-Wn-se tIm-WpIÄ)
  BCA =   BAT sX-fn-bn¨p

D¯cw

tNm-Zyw 5

H-cp hy-¯-¯nÂ A bn-eq-sS-bp-Å km-]À-i-tcJ PQ hpw 
0 0

Rm¬ AB  bp B-Wv.  BCA = 54 ,  BAQ = 62  B-I-¯-hn-[w C 
F-¶ _n-µp F-Sp-¡ p-I.   ABC Im-WpI.

054
062

062

C
B

QP
A

O

0ABC =  180  - (  BAC +   ACB)
0 0 0 0                = 180  - (54  + 62 ) =64

tNm-Zyw 6

D¯cw

   ABC bp-sS BC F-¶ hi-s¯ hy-¯w P bnÂ kv-]À-in-¡ p-¶p 
AB, AC F-¶n-h \o-«n-b-Xn-s\ b-Ym-{I-aw Q,R Â kv-]-À-in-
¡ p¶p.
AQ = AR = 1   (  ABC bp-sS Np-ä-fhv) F-¶v sX-fn-bn-¡ pI.

2

H-cp hy-¯-¯n-\v sh-fn-bn-ep-Å H-cp _n-µp-hnÂ \n-¶v h-c-¨ c-
v kv-]À-i-tc-J-I-fp-sS \o-f-§ Ä Xp-ey-am-b-Xn-\mÂ

BP =  BQ     ....(1)
CP = CR     .....(2)
AQ = AR    ......(3)
B-b-Xn-\mÂ

tNm-Zyw 3

D¯cw

H-cp hy-¯-¯n-sâ tI-{µ-¯nÂ \n-¶v 26 sk³o-ao-äÀ A-I-se-bp-
Å _n-µp P bnÂ \n-¶v hy-¯-¯n-te-¡ v h-c-bv-¡ p-¶ kv-]À-i-
tc-J-bp-sS \o-fw 10 skâo-ao-äÀ B-sW-¦nÂ hy-¯-¯n-sâ B-
cw F-{X-bmWv?

Nn-{X-¯nÂ \n-¶v
2OP2  = OQ2 + PQ

2OQ2  = OP2 - PQ
2          =262 - 10

          = (26 + 10) (26 - 10)
          = 36 x 16
OQ     = 6 x 4
           = 24
hy-¯-¯n-sâ B-cw 24 cm.

tNm-Zyw 4

H-cp kv-]À-i-tc-J-bv-¡ p kv-]À-i-_n-µp h-gn-bp-Å Rm-Wn-\pw C-
S-bn-ep-Å  tIm¬ A-Xn-s\-Xn-sc-bp-Å hy-¯-J-Wv-U-¯n-se 
tIm-Wn-\p Xp-ey-am-bn-cn¡ pw F-¶v sX-fn-bn-¡ pI.

D¯cw
0            ABC - 90

0
(AÀ-²-hy-¯-¯n-se tIm¬ 90 )

0
  CAB +  BCA = 90            .....(1)
(c-v \yq-\-tIm-Wp-I-fp-sS Xp-I)

0
  CAT = 90

P

S A T

Q

B

C

O
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CA +  BCA =  CAB +  BAT
    (1)  and  (2) Â \n-¶v
                   BCA =   BAT            ........(3)
                   BCA =   BPA            ........(4)
       BAT =  BPA   : (3) and (4) ,(5) Â \n-¶v

0
      Now   BPA +   AQB = 180
     (: H-cp N-{In-b N-XpÀ-`p-P-¯n-sâ F-XnÀ tIm-WpIÄ)

0
BAT +   AQB - 180
               ( : (5) and (6)Â \n-¶v)

0
Also   BAT  +   BAS = 180
          BAT +   AQB -  BAT +   BAS
(:(6) and (7)Â \n¶v)
BCA =   AQB.

tNm-Zyw 8

sNdn-b {Xn-tIm-W-¯n-sâ tIm-Wp-IÄ Im-WpI.

060

050

D¯cw

A

B

C

Q R

P

2
0= 60

2

APQ =   AQP = 180 - 60   
     

0         :    PRQ = 60
      BPR =  BRP = 180 - 50    
     

0:   PQR = 65
0    CQR =   CRQ = 180 - 70   = 55

0:   QPR = 55

0= 65

2 

         AQ = AR
AB + BQ = AC + CR
AB + BP = AC + CP           .....(4)
  ABCbp-sS Np-äf-hv
= AB + BC + AC
= AB + (BP - PC) + AC
   (AB + BP) + (AC + PC)
(4) Â \n-¶v
   ABC bp-sS Np-äf-hv
                      = 2 (AB + BP) = 2 AQ
  AQ = 1  (   ABC bp-sS Np-ä-fhv)

2

tNm-Zyw 7

sX-fn-bn¡ p-I
(i)   BAT =   BPA
(ii)   BAS =   AQB

P

S A T

Q

B

C

O

D¯cw

0              ABC = 90
(AÀ-²hy-¯-¯n-se tIm¬ 900)

0
   CAB +   BCA = 90                     .......(1)
(a-«-{Xn-tIm-Ww ABC bn-se c-v 
\yq-\-tIm-Wp-I-fp-sS Xp-I)

0
     CAT = 90
(hym-kw kv-]À-i-\-tc-J-bv-¡ v ew_w)

0                                                                 CAB +   BAT = 90

-

......(2)
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2.hy-¯-kv-Xq]n-I
]m-Zw hy-¯-amWv. ]mÀ-iz-ap-Jw h-{I-ap-J-amWv. h-{I-ap-J-]-c-
¸f-hv ]m-Z-Np-ä-f-hn-sâbpw N-cn-hp-b-c-¯n-sâ-bpw Kp-W-\-^-e-
¯n-sâ ]-Ip-Xn-bm-Wv. ]m-Z-]-c-¸-fhpw h-{I-ap-J-]-c-¸-fhpw Iq-
«n-bmÂ D-]-cn-X-e-]-c-¸f-hv In-«p¶p. ]m-Z-]-c-¸-f-hn-sâbpw D-b-
c-¯n-sâ-bpw Kp-W-\-^-e-¯n-sâ aq-¶-sem-¶m-Wv hym-]vXw
N-cn-hpb-cw , B-cw, Db-cw F-¶n-h a-«{X-tIm-W-¯n-sâ h-i-
§ -fmWv
hy-¯mw-iw hc-¨v hy-¯-kv-Xq-]n-I D-m-¡ p-t¼mÄ hy-¯mw-
i-¯nsâ  B-cvw hy-¯-kv-Xq-]n-I-bp-sS N-cn-hp-b-c-am-Ip¶p. 
hy-¯mw-i-¯n-sâ Nm-]-\o-fw hy-¯-kv-Xq-]n-I-bp-sS ]m-Z-Np-ä-f-
hmWv. hy-¯mw-i-¯n-sâ ]-c-¸f-hv kv-Xq-]n-I-bp-sS ]mÀ-iz-X-
e ]-c-¸-f-hm-Ip¶p.
hy-¯mw-i-¯n-sâ tI{µ-tIm¬ 3600 bp-sS F-{X-`m-Kam-tWm. 
hy-¯-¯n-sâ Np-ä-f-hn-sâ A-{X-bpw ̀m-K-am-Wv hy-¯mw-i-¯n-
sâ Nm-]-\o-fw

3.tKmfw, AÀ-Ô-tKmfw
tKm-f-¯n-\v H-cp ap-Jw am-{X-ta-bpÅp. A-SnØm-\ Af-hv B-
c-amWv. B-c-¯n-sâ hÀv-¤-¯n-s\ 4 sIm-v Kp-Wn-¡ p-¶-Xm-

3
Wv D-]-cn-X-e-]-c-¸f-hv . hy-]v-Xw   r
I-«nbm-b H-cp AÀ-²-tKm-f-¯n-\v H-cp h-{I-ap-Jhpw hy-¯m-Iy-

2
Xn-bp-Å ]-c-¶ ap-Jhpw Dv. h-{I-ap-J-]-c-¸-f-hv 2 r D-]-cn-X-

2 3
e-]-c-¸-f-hv 3 . hym-]v-Xw 2 r

4
3

3

kvXq-]n-IIÄ

]mÀ-izap-J ]-c-¸f-hv
=4 x 1  (]m-Z]-¡ v x N-cn-hpbcw)

L.S.A = 2al
B-sI D-]-cn-X-e ]-c-¸-fhv 
=]m-Z-¸-cv-¸-fhv X ]mÀ-izap-J ]-c-¸fhv
]m-Zh-¡ v a,  ]mÀ-iz-h-¡ v e,   N-cn-hpb-cw I   
D-b-cw h  hn-IÀ-®w d  F-¶n-h X-½n-ep-Å _-Ôw

2 2 2 2 2 2e  = 1  + 1 a   ;  1  = h  + 1   a  ;

2 2 2e  = h  + 1  d

2

44

4

hym-]v-Xw = 1  ]-c-¸f-hv   Dbcwx
3 2

hym-]v-Xw = 1 a h
3

k-a-N-Xp-c-kv-Xq]n-I

tNm-Zyw 9

D¯cw

Nn-{X-¯nÂ.O tI-{µ-am-bp-Å hy-¯-¯n-sâ sh-fn-bnÂ P F-¶ 
_n-µp-hnÂ \n¶pw hy-¯-¯n-\v PA, PB F-¶o kv-]À-i-tc-J-IÄ 
h-c-¨n-«p-v. E bn-eq-sS hy-¯-¯n-\v H-cp kv-]À-i-tcJ CD bpw 
AP  = 25 sk. ao-ä-dp-amWv.

F-¦nÂ   PCD bp-sS Np-äf-hv Im-WpI.

O

A

B

C

D

P
E

hy-¯-¯n-\v sh-fn-bn-ep-Å H-cp _n-µp-hnÂ \n-¶v h-c-¨ c-v kv-
]À-i-I-tc-J-I-fp-sS \o-f-§ Ä Xp-ey-am-b-cn-¡ pw.
 :  CA = CE, DB = DE, PA = PB.
    PC D  bp-sS Np-äf-hv
 = PC + CD + DP
 = PC + CE  + ED + DP
 = PC + CA + DB + DP
 = PA + PB = 2 PA  (: PB = PA)
 = 2 x 25 = 50 cm

8. L-\-cq-]-§ Ä
{][m-\ B-i-b-§ Ä

1.k-a-N-Xp-c-kv-Xq]n-I
k-a-N-Xp-c-kv-Xq-]n-I-bv-¡ v H-cp ]m-Zhpw \m-ev ]mÀ-iz-ap-J-§ -fp-
ap-v . ]m-Zw k-a-N-Xp-c-amWv. ]mÀ-iy-ap-J-§ Ä k-a-]mÀ-iy-
{Xn-tIm-W-§ tfm k-a-`p-P-{Xn-tImW-§ tfm B-Imw.\m-ev ]mÀ-
iy-ap-J-§ -fp-sSbpw Iq-Sn ]-c-¸-f-hm-Wv kv-Xq-]n-I-bp-sS ]mÀ-iy-
ap-J-]-c-¸-fhv 
kv-Xq-]n-I-bp-sS ]mÀ-iy-ap-J-]-c-¸f-hv ]m-Z-Np-ä-f-hnsâ  ]-Ip-Xn-
sb N-cn-hpb-cw sIm-v Kp-Wn-¨p-Ip-«p-¶-Xm-Wv .]m-Z-]-c-¸-f-hn-
sâ-bpw D-b-c-¯n-sâ-bpw Kp-W-\-^-e-¯n-\n-sâ aq-¶n-sem-¶v 
`m-K-am-Wv hym-]v-Xw
N-cn-hpb-cw , Db-cw , ]m-Z-h-¡ n-sâ ]-Ip-Xn C-h a-«-{Xn-tIm-
Ww cq-]n-I-cn-¡ p¶p. Db-cw ]m-Z-ho-IÀ-®-¯n-sâ ]-Ip-Xn 
]mÀ-izh-¡ v C-h a-«-{Xn-tIm-Ww \n-Ý-bn-¡ p-¶p .]mÀ-izh-¡ v , 
]m-Z-h-¡ n-sâ ]-Ip-Xn N-cn-hpb-cw F¶n-h a-«-{Xn-tIm-Ww cq-]o-
I-cn-¡ p¶p.
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tNm-Zyw 2

D¯cw

H-cp hy-¯-kv-Xq-]n-I-bp-sS D-b-chpw ]mÀ-tizm-¶-Xnbpw b-Ym-{I-
aw 40 sk.ao. 41 sk.ao F-¶m-Ip¶p.

hy-¯m-kv-Xq-]n-I-bp-sS hym-khpw hym-]v-Xhpw Im-WpI.

2 2 2r  = I  - h
2 2 2r  = 41  - 40  =81

r = 9
hym-kw = 18cm
hym-]vXw

ORBIT Success-point KONDOTTY

= 1 3 r2h
2

 = 1  x 9 x 40
3 = 3394.3 cm

3

tNm-Zyw 3

H-cp hy-¯-kv-Xq-]n-I-bp-sS hym-khpw ]mÀ-tizm-¶-Xnbpw b-Ym-
{I-aw 35 sk.ao, 37 sk.ao. F-¶m-Ip-¶p F-¦nÂ hy-¯-k-Xq-]n-
I-bp-sS h-{I-X-e-]-c-¸-f-hv B-sI D-]-cn-X-e ]-c-¸fhvImWpI.

D¯cw

r = 35 sk.ao, 1 = 37 sk.ao
h-{I-X-e ]-c-¸-fhv 
CSA =   = (35)(37)

2
= 4070 cm
B-sI D-]-cn-X-e ]-c-¸f-hv

TSA =    [1 + r]
2= 22 x 35 x (37 + 35) = 7920cm

rl

7
tNm-Zyw 4

21 sk.ao hym-k-ap-Å H-cp hy-¯-¯nÂ \n-¶pw 1200 tI-{µ tIm-
Wp-Å H-cp hy-¯-J-Þw ap-dn-s¨-Sp-¯v H-cp hy-¯-kqNn-I D-
m-¡ q¶p. F-¦nÂ hy-¯ kv-Xq-]n-I-bp-sS h-{I-X-e ]-c-¸f-hv 
Im-WpI.

D¯cw

hy-¯-kv-Xq-]n-I-bp-sS ]m-Z-Np-äf-hv = Nm-] \o-fw

hy-¯-kv-Xq]n-I

H-cp hy-¯mw-iw hf-¨v hy-¯-kv-Xq-]n-I-bm-¡ p-t¼mÄ hy-¯mw-
i-¯n-sâ B-cw kv-Xq-]n-I-bp-sS N-cn-hp-b-c-am-Ipw hy-¯mw-i-
¯n-sâ ]m-N-\o-fw kv-Xq-]n-I-bp-sS ]m-Z-Np-ä-f-hp-amIpw
H-cp kv-Xq-]n-I-bp-sS B-cw  r N-c-nhpb-cw I, hy-¯mw-i-¯n-sâ 
B-cw I. tI{µ-tIm¬ X B-sW-¦nÂ
   X 
 360  
h-{I-X-e ]-c-¸f-hv L.S.A = rl 

B-sI D-]-cn-X-e ]-c-¸f-hv T.S,A

= r(1+r)
2 2 2                                                             1  = h  + r
hym-]v-Xw V - 1   

r = 1

3
2r h=

tKmfw

D-]-cn-X-e ]-c-¸-fhv 
2T.S.A = 4  r

hym-]v-Xw V = 4   
3

3
r

2
r

h-{I-X-e ]-c-¸f-hv 
               L.S.A = 2

B-sI D-]-cn-X-e ]-c-¸f-hv 
                T.S,A 3=

2
r

hym-]v-Xw V = 2
3

3
r

AÀ[ tKmfw

k-a-N-Xp-c-kv-Xq-]n-I-bn-en-Å H-cp I-fn-¸m-«-¯n-sâ ]m-Z-h-¡ v 16 
skân-ao-ä-cpw N-cn-hp-b-cw 10 skân-ao-ä-dp-amWv.
(i) ]mÀ-izap-J ]-c-¸f-hv Im-Wp-I.
(ii) D-]-cn-X-e ]-c-¸f-hv Im-Wp-I.
(iii) hym-]v-Xw ImWp-I

tNm-Zyw 1

D¯cw

D¯cw
2L.S.A =   2 x 16 x 10 - 320 cm

2T.S.A = a  + 2al
2         =16 x 16 + 320 = 576 cm

2 2 2h  = 1   1 a

      h =6
2V - a h

2=256 x 6 = 1536 cm

4=100þ64
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2 2CSA = 2  r   = 2  x 225 = 450  cm

D¯cw

tNm-Zyw 7

H-cp hy-¯ kv-Xq-]n-I-bp-sS hym-]v-Xw 4928 L.sk.ao. A-Xn-sâ 
D-b-cw 24 sk.ao. F-¦nÂ hy-¯-kv-Xq-]n-I-bp-sS B-cw ImWp-I

3V = 4928 cm  and h = 24 cm
21   r h = 4928

2    r  = 196  or   r =14cm
3

2 r2 r =

R

0360

7

            0 
0          360  

    r =   0  
0         360  

    r =  0  x 21
 
    r = 7 cm
  1 = hy-¯ kv-Xq-]n-I-bp-sS B-cw = 21cm

 
2CSA  =  rl = 22   x 7 x 21 =462cm

                    or
         0  

0       360   
    = 120   
    

2    = 462cm

2Rr =

0360

222 (21)
7

tNm-Zyw 5

7 ao. B-´-c-hym-k-apÅ s]m-Åbmb tKm-fm-Iy-Xn-bn-ep-Å H-cp 
h-e-b-¯nÂ H-cmÄ tam-t«mÀ ssk-¡ n-fnÂ X-sâ {]-IS-\w Im-gv-
N-h-bv-¡ p-¶. A-bmÄ-¡ v k-hm-cn sN-¿mÂ e-`n-¡ p-¶ Ø-e-¯n-
sâ ]-c-¸f-hv Im-WpI.

D¯cw

s]m-Åbmb tKm-f-¯n-sâ hym-kw 2r = 7 ao
tam-t«mÀ ssk-¡ nÄ k-hm-cn-¡ mc-\v k-hm-cn sN-¿m³ e-`n-¡ p-
¶ Ø-e-¯nsâ  ]-c-¸f-hv =  tKm-f-¯n-sâ B-´-c-{]-X-e ]-
c-¸-fhv 

2 2 2
= 4 r = (2r) =154cm

tam-t«mÀ k-hm-cn-¡ mc-\v k-hm-cn-¡ v e-`n-¡ p-¶ Ø-e-¯n-sâ 
]-c-¸f-hv = 154 N.ao.

tNm-Zyw 6

H-cp AÀ-²-tKm-f-¯n-sâ B-sI D-]-cn-X-e-]-c-¸-f-hv 675 
N.sk.ao. AÀ² tKm-f-¯n-sâ h-{I-X-e ]-c-¸-f-hv Im-WpI.

D¯cw
2 23 r = 675 cm
2

   r = 225
AÀ-²-tKm-f-¯n-sâ h-{I-X-e ]-c-¸-fhv.
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9.Pym-an-Xnbpw _o-P-K-Wn-Xhpw

k-am-´-cn-I-¯n-sâ kq-N-I-kT-JyIÄ
a-[y-_n-µp-hn-sâ kq-N-I kw-Jy = x + x     +  y + y   1 2 1 2

x,y kq-N-I-kw-Jy-IÄ Xp-ey-aÃm-¯ c-v _n-µp-¡ Ä X-½n-
ep-Å AI-ew Im-Wp-¶-Xn\v.

2(x ,x ),(x ,y ) X-½n-ep-Å A-Iew =  (x , - x )2 , (y , - y )1 2 1 21 2 2 2

h-c-bp-sS N-cn-hv     y  - y2 1

       x - x2 1

aq-¶v _n-µp-IÄ H-tc h-c-bnemtWm AÃtbm F-¶v ]cn-
tim-[n-¡ p-¶Xv (N-cn-hp-IÄ Xpeyw F-¶p ]cn-tim-[n-¡ pI)

N-cn-hp-IÄ Xp-ey-am-b h-c-IÄ k-am-´-c-§ Ä BWv.
h-c-bp-sS k-a-hmIyw cq-]o-I-cn-¡ p-¶Xv.
h-c-bp-sS k-a-hm-Iyw A-d-ª mÂ h-c-bn-se a-äv _n-µp-¡ Ä 
Im-Wp-¶Xv.

hy-¯-¯n-sâ k-a-hmIyw B-cw r Dw tI-{µw (0,0) B-bmÂ 
2 2 2x  + y  = r

2 2 2
tI-{µw (a,b) B-bmÂ (x - a)  + (y - b)  = r

{]-[m-\ B-i-b§ Ä

2 2

- -
=

hÀ-¡ v jn-äv 1

km-a-´-cn-I-¯n-sâ aq-¶v _n-µp-IÄ X-¶mÂ 4þm a-s¯ _n-µp 
I-s-¯pI.

(3+7 -5,4+6-2) (7,6)

(5,6)(3,4)

(3+....-....,....+0-......) (6,0)

(4,1)(3,5)

(4,3) (-2,7)

(-7,6)(-1,2)

hÀ-¡ v jn-äv 2

Xm-sg sIm-Sp¯-Xv h-c-I-fp-sS a-[y-_n-µp-¡ Ä B-sW-¦nÂ A-
h-bp-sS kq-N-I kw-Jy I-s-¯pI.

(3,1) ( , ) (5,3)

(7,3)

(6,4)

(8,-2) (2,-4)

(1,2) ( , )

(5, )

(-
2,

8)

(-
3,

-5
)

(-2,0)

(-1,-5)

(-4,2)

(3,1)

( 
   

   
   

  )

7+
5,

...
.+

...
..

2

2

hÀ-¡ v jn-äv 3
1.A (2,3), B(5,6) F-¶o _n-µp-IÄ X-½n-ep-Å AI-ew _n-

2µp-IÄ X-½n-ep-Å AIew =   (x ,x )  + (y  - y )1 2 1 2

x  = 2, y  = 3 B-bmÂ x = ......................y2 = ...............................1 1 2

2 2
A-I-ew = (5-....)  + (6-...)  = ..............

{]-hÀ-¯-\w 1
2. B-[m-c-_n-µp-tI-{µam-b H-cp hy-¯-¯n-se H-cp _n-µp-hm-
Wv (4,þ2) hy-¯-¯n-sâ B-cw Im-Wp-I.

x =0,x = ................, y = 0, y = ..........................1 2 1 2
2 2

c-v _n-µp-¡ Ä X-½n-ep-Å AI-ew =  (...........)  + (...........)
         = (............)+  (............)

                                           = ...................
{]-hÀ-¯-\w 2
1. 3 sk.ao B-cam-b H-cp hr-¯-¯n-sâ tI-{µw (1,4)
(2,7) F-¶ _n-µp hy-¯-¯n-\v A-I¯mtWm ]p-d-¯m-

2 2
tWm?       (.................)  + (.............................)

(1,4) (2,7) C-h X-½n-ep-Å AIew = (................) + (...............)
     = ...............

Bcw, A-I-e-t¯-¡ mÄ Iq-Sp-X-em-Wv / Ip-d-hm-Wv
(2,7) F-¶ _n-µp hr-¯-¯n-\v A-I-¯mWv / ]p-d-¯mWv.

2
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2. (4,1), (2,1), (5,0) C-h H-cp k-a-]mÀ-iz {Xn-tIm-W-¯n-sâ                       
ioÀ-j-§ fm-tWm?
(4,1), (5,0) C-h X-½n-ep-Å AIew = ........... + ...........
(2,1), (5,0) C-h X-½n-ep-Å AI-ew = ...........+ ...........

(4,1),(2,1), F-¶o _n-µp¡ Ä 
   X-½n-ep-Å A-I-ew    =   ................. +................
   k-a-]mÀ-iz-{Xn-tIm-W-¯n-sâ ........................ Xp-ey-h-i-§ Ä
   D-m-bn-cn¡ pw

AXp-sIm-v {Xn-tIm-Ww .......................

(x  - y ), (x  -y ) F-¶o _n-µp-¡ -fn-eq-sS I-S¶p-t]m-Ip-¶ h-c-bp-1 1 2 2

sS N-cn-hv = (y  - y )  2 1

     (x  - x )2 1

DZm:- (4,6) (10,8)  F-¶o ¼n-µp-¡ -fn-eqsS  I-S¶p-t]m-Ip-¶ h-c-

bp-sS N-cn-hv = 8 - 6    2    1  
 

1. (2,4) (6,8) F-¶o _n-µp-¡ Ä H-cp h-c-bn-emWv Cu h-c-bp-sS 
N-cn-hv F{X ?

N-cn-hv = (y2 - y1)
x = y =..........................,x =.............y =81 1 2 2

N-cn-hv = ................-...................
.................-....................
=.......................................
........................................

H-cp hr-¯-¯n-sâ tI{µw B-[m-c-_n-µp-hm-Wv.A (3,4) hy-¯-
¯n-se H-cp _n-µp-hm-Wv tI-{µ-hpw A F-¶ _n-µp-hm-Wv tI-{µ-
hpw-A F-¶ _n-µp-hpw tbm-Pn-]n-¨v h-c-bv-¡ p-¶ B-c-¯n-sâ N-
cn-hv F-´v?
A (....................)

N-cn-hv = y -.........2

                  ....-.......
x = .............y =..............x = .........y = .........1 1 2 2

B-c-¯n-sâ N-cn-hv y -.........2

     ....-......

_n-µp-¡ Ä H-tc h-c-bnemtWm F-¶pw, h-c-IÄ k-am-´-c-§ Ä 
BtWm F¶pw ]-c-tim-[n-¡ p-¶-Xn\v 

hÀ-¡ v jn-äv 4

10 - 4 6 3= =

hÀ-¡ v jn-äv 5

A,B,C F-¶o _n-µp-¡ Ä H-tc h-c-bn-em-h-W-sa-¦nÂ 
AB bp-sS N-cn-hpw BC bp-sS N-cnhpw Xp-ey-am-bn-cn-¡ pw.
  c-v h-c-¡ Ä k-am-´-c-§ Ä B-sW-¦nÂ A-h-bp-sS N-cn-hp-                                     
IÄ Xp-ey-am-bn-cn-¡ pw (a-dn-¨pw)
1.(2,3) (4,6) (8,12) F-¶o _n-µp-IÄ H-tc h-c-bn-em-bn-cn¡ p-tam? 
A(2,3)B (4,6) C (8,12)
N-cn-hv = y ................ -2

          x .-...............2

=........................
..........................

AB bp-sS N-cn-hv I--s-¯m³ 
x =2,  y =3, x =....... y1 1 2 2=............

B(4-6) C (8,12)
x  =4, y  =6 x =............., y =......................1 1 2 2

BCbp-sS-N-cn-hv = ..................................

...............-..............
= ........................  = .................................
............................

AB,BC C-h-bp-sS N-cn-hp-IÄ ..........................................................
Cu aq-¶v _n-µp-¡ -fpw H-tc h-c-X-bnÂ....................................

2.(3,7),(5,12) F-¶o _n-µp-¡ -fn-eq-sS I-S¶p-t]m-Ip-¶ h-c(8,15) 
F-¶ _n-µp-hn-ep-sS I-S¶p-t]mIp-tam?
A=(3,7), B=(5,12)C=(8,15)
AB F-¶ hc C bn-ep-sS I-S¶p-t]m-hm³ AB bp-sS N-cn-hv BC 
bp-sS N-cn-hv Bh-Ww

ABbp-sS N-cn-hv = ............. - ...............
...............-...............

=.............................= ....................................
...............................

BC bp-sS N-cn-hv = ...........-.............
   ...........-...........
=......................... = ..........................
...........................

AB bp-sS N-cn-hpw BC bp-sS N-cn-hpw...........................
hc (8,15) F-¶ _n-µp-hn-ep-sS..................
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3.A (5,8) B(7,14) C(9,10),D(11,16) AB F-¶ h-c-bv-¡ v k-am-´-cam-
tWm CD F-¶ h-c ]-tcm-tim-[n-¡ p-I.
AB,CD F-¶o h-c-IÄ k-am-´-c-§ Ä B-h-W-sa-¦nÂ A-h-bp-
sS N-cn-hp-IÄ .........B-bn-cn¡ -Ww

ABbp-sS N-cnhv = ...........-............
   ........-..............
= ............................ = .....................
 ..............................

CD bp-sS N-cn-hv = ........-.................

= ..............-..........
   ................................

AB bp-sS N-c-nhpw CD bp-sS N-cn-hpw.................
AB, CD  C-h k-am-´-c-§ Ä..................

h-c-bp-sS k-a-hmIyw cq-]o-I-cn-¡ p¶Xv

D-Zm:- N-cn-hv    Dw (3,4) F-¶ _n-µp-hn-eq-sS I-S¶p-t]m-hp-¶-h-
cp-sS k-a-hm-Iyw Im-Wp-¶ hn-[w
A(3,4), B(x,y) H-cp h-c-bn-se _n-µp-¡ -fmWv 
AB h-c-bp-sS N-cn-hv =  y-4

         x-3
h-c-bp-sS N-cn-c-hv    B-b-Xn-\mÂ
B- (x,y) 

     N-cn-hv 

y-4  = 1 ; (y-4)2 = 1(x - 3)
x -3    2
2y- 8 = x-3
h-c-bp-sS k-a-hm-Iyw 2y-8 = x-3

      2y - x - 8 + 3 =0
      2y - x - 5=0

1.(4,5) F-¶ _n-µp-hn-eq-sS I-S¶p-t]m-hp-¶Xpw N-cnhv 
2 3 Dw B-b h-c-bp-sS k-a-hmIyw Im-WpI 

    N-cn-hv 4 
AB bp-sS N-cn-hv =  y-4 = 2

        x- ......3

hÀ-¡ v jn-äv 6

1 
2

1 
2

1 
2

  B- (x,y)

A- (3,4)

  B- (x,y)

A- (4,5)
3

2. (3,6),(8,11) F-¶o _n-µp-¡ -fn-eq-sS I-S-¶p t]m-hp-¶ 
h-c-bp-sS k-a-hmIyw Im-WpI.
h-c-bp-sS N-cnhv y -............2

  x ..........2

x =3, x =......... y =.............y =111 2 1 2

N-cnhv = 11-.....
 ...........
= ...................
  ...................
c(x,y) h-c-bn-se _n-µp-hm-sW-¦nÂ
CA bp-sS N-cn-hv  =  y-.............. = .................

      x-..............   ................

h-c-bp-sS k-a-hmIyw A-dn-ª n-cp-¶mÂ a-äv _n-µp-¡ -fp-sS kq-
N-I kw-Jy-IÄ Im-Wp-¶-Xn\v 
1.x+y=5 F-¶ h-c-bnse 
a) xy _n-µp-¡ -fp-sS kq-N-I kw-Jy-I-fp-sS XpI = ..................
b)x  kq-N-I kw-Jy 2 B-bmÂ y kq-N-I kw-Jy= ..................
c)y kq-N-I kw-Jy 4 B-bmÂ x kq-N-I kwJy=.................
d)Cu h-c-bn-se H-cp _n-µp-hm-Wv (2,p)F-¦nÂ p=......................
e)Cu h-c-bnse  H-cp _n-µp-hm-Wv (q,4) F-¦nÂq=....................
2.3x-2y=6 F-¶ h-c-bnÂ
  a) y=0 B-bmÂ 3x-...................=6
       3x=....................................
       x=.................
  b) Cu hc x  A-£ -hp-am-bn Iq-«n-aq-«p-¶ _n-µp-hnsâ
     kq-N-I kw-Jy (.........................)
  c) x = 0 B-bmÂ.3 x - ..............................=6

2y=..............................

y=...-.......=.................
  d)Cu hc y A-£ -hp-am-bn Iq-«n-ap-«q-¶ _n-µp-hn-sâ 
    kq-N-I- kw-Jy (.......................)
3. 3 x - 6y=10 F-¶ h-c

xA-£ -hp-am-bn Iq-«n-ap-«p-¶ _n-µp-hn-sâ kq-N-I-kw-Jy-IÄ 
G{X?
y A-£ -hp-am-bn Iq-«-ap-«p-¶ _n-µp-hn-sâ kq-N-I-kw-Jy-IÄ 
GXv?

  B- (8,11)

A- (3,6)

hÀ-¡ v jn-äv 7
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x A-£ -¯n-sâ _n-µp-hn-sâ y  kq-N-I-kw-Jy = 
hc x A-£ - hp-am-bn Iq-«n-ap-«p-¶ _n-µp-hn-sâ y kq-N-I 
kw-Jy =
3x - 6y = 10 F-¶ k-a-hm-Iy-¯nÂ y = 10 B-bmÂ
3x - 6x ....=10
3x- ........=10
x = 10
     ......

3x - 6y= 0 F-¶ hc  X A-£ -hp-am-bn Ip-«n-ap-«p-¶ _n-µp-hn-
sâ kq-N-I-kw-Jy (..............)
yA-£ -¯n-se _n-µp-¡ -fp-sS X kq-N-I-kw-Jy= .................
H-cp hc y  A-£ -hp-am-bn Iq-«n-ap-«p-¶ _n-µp-hn-sâ x kq-Nv-I 
kw-JyIÄ=...............
3x-6=10
3x-6y=10
......6y=10
y=10

  .......
3x-6y=10 F-¶ hc y A-£ -hp-am-bn Iq-«n-ap-«p-¶ _n-µp-hn-sâ 
kq-N-I-kw-Jy (....................)

4.2x-5y - 4 =10 F-¶ h-c-bn-se G-sX-¦nepw c-v _n-µp-¡ -fp-
sS kq-N-I-kw-Jy-IÄ F-gpXp-I
(2x-5y-4=0 F-¶ k-a-hm-Iy-¯nÂ x  sâ c-v hy-Xvrkv-X hn-
e- IÄ-¡ pÅ y hn-e-IÄ I--¯n-bmÂ aXn)
2x - 5y - 4=0 F-¶ k-a-hm-Iy-¯nÂ x=0 B-bmÂ 
þ5y=.............................
y=  ............................
     ..............................

y=0 B-bmÂ
2x-............................=4
2x=............................
x= .......
    ........
h-c-bn-se _n-µp-¡ Ä (0,....), (....., 0)

h-c-bp-sS k-a-hm-Iy-¯nÂ N-cn-hv I-s-¯m-\p-Å F-fp-¸ 
amÀ¤w
H-cp h-c-bp-sS k-a-hm-Iy-¯n-se X sâ Kp-WI-s¯ y bp-sS 
Kp-WIw-sIm-v l-cn-¨mÂ In-«p-¶ kw-Jy-bp-sS \yq-\-am-Wv 
N-cnhv.

F-¶ k-a-hm-Iy-¯nÂ y = 10 B-bmÂ

hÀ-¡ v jn-äv 4

DZm: 3y+4x-6=0 F-¶ h-c-bp-sS N-cn-hv = -4   
  3

1.3x-4y+10=0, 3x-4y-12=0 F-¶o h-c-IÄ k-am-´-c-§ Ä B-tWmb?
N-cn-hp-IÄ Xp-ey-am-b c-v h-c-IÄ ...........B-bn-cn¡ pw
3x-4+10=0 F-¶ h-c-bp-sS N-cn-hv þ3 = ...........
3x-4y-12=0 F-¶ h-c-bp-sS N-cnhv = ........ = ..........

                                            -4     ..........
h-c-I-fp-sS N-cn-hp-IÄ.................................
h-c-¡ Ä k-am-´-c-§ Ä.........................
2.5y-4x-4=0 F-¶ h-c-bp-sS N-cn-sh-´?C-sX N-cn-hp-Å-Xpw (4,5) 
F-¶ _n-µp-hn-eq-sS IS-¶v t]m-hp-¶-Xpam-b h-c-bp-sS k-a-
hmIyw F´v?
F-¶ h-c-bp-sS N-cn-sh-´?C-sX N-cn-hp-Å-Xpw (4,5) 
F-¶ _n-µp-hn-eq-sS IS-¶v t]m-hp-¶-Xpam-b h-c-bp-sS k-a-
hmIyw F´v?
5y-4x-4=0
h-c ABbp-sS N-cn-hv =...................
h-cp-sS k-a-hm-Iyw =............................

hy-¯-¯n-sâ k-a-hmIyw
2 2 2 2 2 2x +y =r /(x-a)   + (y-b)  = r  [(a,b)tI-µ-hpw r B-c-hpw-]

{]-hÀ¯-\w
1.Bcw 3Dw tI{µw B-[m-c-_n-µphpw B-b hy-¯-¯n-sâ k-
a-hm-Iyw.

2 2 2x +y =r
2 2 2x +y =3

2.B-cw 4Dw tI-{µw(2,3)B-bmÂ k-a-hmIyw F´v?
2 2 2

 (x-..........)  + (...........-3)  =.......

{][m-\ B-i-b-§ Ä
P(x) F-¶ _-lp-]Z-s¯ X-a F-¶ H-¶mw-Iy-Xn _-lp-]Zw-
sIm-v l-cn-¨mÂ In-«p-¶ in-ã-am-Wv P(a)

P(x) F-¶ _-lp-]Z-s¯ X-a sIm-v l-cn-¨mÂ In-«p-¶ in-
ãw 0 B-sW-¦nÂ P(x) sâ H-cp L-S-I-am-Wv (x-a). A-Xmb-Xv 
P(a)=0 F-¦nÂ P(x) sâ H-cp L-S-I-am-Wv (x-a)

10. _p-lp-]-Z§ Ä
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hÀ-¡ v jo-äv þ 1

1.am-Xy-I-bnÂ Im-Wn-¨n-cn-¡ p-¶-Xp-t¸m-se ho«p-t]m-se 
ho«p-t]m-b {In-b-IÄ ]qÀ-¯n-bm-¡ pI.

3 2am-XrI (1)  +  2x(1)  + 4x(1) + 5

         = 1 + 2 x1 + 4 + 5
              = 1 + 2 + 4 + 5
              = 12

3 2  1.(-1) +2x(-1) +4x(-1)+5
  =-.................+2x............-.............+5

  =........................+............-............+5
  =..................................

3 22. (-1) +2x(-1) +4x(-1)5
=-..............+2x...............-............+5
=.......................+...........-...........+5

23. 3x3  + 4x 3-7
=3x......................+............-7
=.....................+................-7
=.......................

hÀ-¡ v jo-äv þ 3

3 2P(x) = 2x  + 4x  + 3x+4 B-bmÂ p(1) F{X?
3 2P(1) = 2x1  + 4x1  + 3x1+4

= 2x1 + 4 + 3 + 4
= 13

ap-I-fnÂ  sIm-Sp-¯ am-Xy-I-bn-ep-ÅXp-t]mse 
P(-1), = P(2), P(-2),P(3),P(0) C-h Im-Wp-I.

3 2P(-1)= 2x (-1) +4x (-1) +3x(-1)+4
=-.......................+..............-...............+4
=.......................+ .............-.................+4
=....................................
P(2 )  =.............................+...................+...................+4
         =.............................+...................+....................+4
         =...........................................

P(-2)=.........................+.................-................+4
        =.........................+.................-.................+4
       =..................
P(3) =......................
P (0)=.....................

3 2P(X) = x  - 2x   -5x+6 F-¶ _-lp-]Z-s¯ X- 1 sIm-v 
l-cn-¨m-ep-Å in-ã-sa{X?
in-ãw = P(1)

3 2P(1)=1  - 2 x 1  -5x1 +6
= 1 - 2 - 5 +6
= 7 -2 -5
in-ãw =0

3 2P (x) = x   - 2x   -5x+6 F-¶ _-lp-]Z-s¯ X+1 sIm-v 
l-cn-¨m-ep-Å in-ã-sa{X?

in-ãw = P (.......) = .............-.......................-............ +6
      = ...............................................................................................
      = ...............
in-ãw = 

3 2P(x)= x  - 3x  + 7 x -4 F-¶ _-lp-]Z-s¯ X-2 sIm-v 
l-cn-¨mepw in-ã-sa{X?.
in-ãw = P (.........)
P(.......) = ...................

+6

3 2P(x)= x  - 3x  + -5x+6 F-¶ _-lp-]Z-s¯ X-2 sIm-v 
l-cn-¨mepw in-ã-sa{X?.
in-ãw = P (.........)

P(.......) = ........-...........................-......+6
        =....................

hÀ-¡ v jo-äv þ 4

hÀ-¡ v jo-äv þ 2

X- 6 F-¶ _-lp-]-Z-¯n-sâ L-S-Iam-tWm X - 2 F-¶v 
]cn-tim-[n¡ p-I

2P(x) = x  + x - 6
2P(2) = 2   + - 6

= 4 + 2 - 6
= 6-6 = 0
in-ãw = 0 B-bn-cn-¡ p-¶-Xn-\mÂ x - 2 L-S-I-am-Wv. 

21. x  +  x -6  F-¶ _-lp-]-Z-¯n-sâ L-S-Iam-tWm X+2 
F-¶v ]cn-tim-[n¡ p-I
in-ãw = P(........)

      P(.........) = ..........-..........-6
               =.................

22. x  + x-6 F-¶ _-lp-l-Z-¯n-sâ L-S-IamtWm F-¶v 
]cn-tim-[n¡ p-I

X+3 

P (.........) = ..............-..............-6
=.........................

X+3 L-S-I-am-Wv/L-S-I-aÃ
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3.X2 + X- 6 F-¶ _-lp-]-Z-¯n-sâ L-S-IamtWm F-¶v X-3 
]cn-tim-[n-¡ p-I
in-ãw = P (..........)
    = P(.......) = ...................-....................-6
=  .......................
X-3 L-S-I-am-Wv/L-S-IaÃ

hÀ-¡ v jo-äv þ 5
21.2x  + 5x + K F-¶ _-lp-]-Z-¯n-sâ H-cp L-S-I- BWv 

X-1 F-¦nÂ K bp-sS hn-e F´v?
2   P(x) = 2x  + 5x+k

   (X-1) H-cp L-S-I-am-b-Xn-\mÂ P (1) = ....................................
2   2x1  + 5x.............+k=0

    ...................... + k = 0
    k= .......................

3 22. 3x  + Kx  +  4 x - 5sâ H-cp LS-Iw B-Wv (X+1) F-¦nÂ 
K bp-sS hn-e F´v?

3 2          P(x) = 3x  +Kx  4x -5
          (x+1) H-cp L-S-I-am-b-Xn-\mÂ P (......) = ............

3 2          3x(.....)  + ...............K (.....)  4x(......).......=..........
           -................+.............K.-..........-5 = ...........
          k = .....................

3.x2 + 4x tbm-Sv G-Xv kw-Jy Iq-«n-bmÂ X - 1 LS-Iw B-hp-¶ 
H-cp _-lp]-Zw In«pw? Iq-«p-¶ kw-Jy-sb K F-s¶-Sp-¯mÂ 

2_-lp]-Zw x  + 4x+K
2P(x) = x  + 4 x + k

(X-1) H-cp L-S-I-am-b-Xn-\mÂ P(1) = ............
2(.......)  + 4x(.....) + k=0

..................+ k = 0
k =......................
tNm-Zy-am-Xy-I-IÄ

3 2P(X) = 2x  + 2x  + 4x +5 F-¶ ]-Z-s¯ (X-1) sIm-v l-cn-
¨mÂ in-ãw F-{X-bm-bn-cn¡ pw?

2x +5x+6 F-¶ _-lp-]-Z-¯n-sâ L-S-Iam-tWm X+2 F-¶v 
]cn-tim-[n-¡ p-I.

3 23x -2x -3x+2 F-¶ _-lp-]-Z-¯n-sâ L-S-Iam-tWm (3x+2) 
F-¶v ]cn-tim-[n-¡ p-I.

3 2
x  - 3x  + 2x+K F-¶ _-lp-]-Z-¯n-sâ L-S-I-am-Wv X+1 F-
¦nÂ K bp-sS hn-e Im-Wp-I.

3 23x - px  -5x+3 F-¶ _-lp-]-Z-¯n-sâ H-cp L-S-I-am-Wv X+2 
F-¦nÂ P-bp-sS hn-e-sb´v?

2x -2x+4 F-¶ _-lp-]Z-s¯ L-S-I-§ -fm-¡ m³ I-gnbptam? 
F´p-sImv?

11.Øn-Xn-hn-h-c-¡ -W-¡ v
hÀ-¡ v jo-äv 1

am-[ywþ H-cp-Iq-«w kw-Jy-I-fp-sS am[yw I-s-¯m³ A-h-bp-
sS XpI-sb F-®w sIm-v l-cn-¡ Ww 2,4,6 F-¶o kw-Jy-I-
fp-sS am[yw Im-Wp-I.

1. 2+4+6 = ......................
  kw-Jy-I-fp-sS F®w = ......................
  am-[yw     XpI     ........................
             F-®w    ............

==

 2ap-XÂ 10 h-sc-bp-Å F-®Â kw-Jy-I-fp-sS am[yw Im-Wp-
I.
2 ap-XÂ 10 h-sc-bp-Å F-®Â kw-Jy-I-fp-sS XpI = 
2 ap-XÂ 10 h-sc-bp-Å F-®Â-kw-Jy-sIp-sS F-®w = 
  am-[yw =  XpI    ..............

    F®w

2.

= =

hÀ-¡ v jo-äv 2

a[yaw

Hm-tcm hn-`m-K-¯n-tebpw D-bÀ-¶ ]-cn-[n-h-sc-bp-Å B-hy-¯n 
Iq-«n-sb-gp-Xp-¶-Xm-Wv k-© n-Xm-hy¯n.
1.Nph-sS X-¶n-cn-¡ p-¶ ]«n-I D-]-tbm-Kn¨v  a-[y-a-h-cp-am-\w I-
s-¯p-¶ coXn

am-k-h-cp-am\w

4000

5000

6000

7000

8000

9000

10000

B-sI

IpSpw-_-§ -fp-sS F-®w

2

6

7

3

3

2

2

25
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am-k-h-cp-am\w

4000 cq-]-h-sc

5000

6000

7000

8000

9000

10000

2

2+6=8

8+7=15

IpSpw-_-§ -fpsS
F-®w

a[y-a Ip-Spw-_w  25 
                    

13þmw Ip-Spw_w

2=

12.5=

F-{Xa-s¯ Ip-Spw-_-¯n-sâ h-cp-am-\-am-Wv a-[y-a-h-cp-am-\w C-

hn-sS 13 - a-s¯ Ip-Spw-_-¯n-sâ h-cp-am-\-am-Wv a-[y-aw.6000 cq-
]h-sc h-cp-am-\-ap-Å hn-`m-K-¯n-em-Wv h-cp-¶-Xv A-t¸mÄ a-[y-
h-cp-am-\w 6000.

`m-cw In.{Kmw

30 h-sc

40 h-sc

50 h-sc

60 h-sc

70 h-sc

80 hsc

2

4

6

7

4

2

Bfp-I-fp-sS F®w
2.

F-{X-am-s¯ ̀m-c-am-Wv a-[y-a-`mcw?
a-[y-a-`mcw =........................................
3.

Zn-h-k-Iq-en

100

150

200

250

300

400

sXm-gn-em-fn-I-fp-sS
F®w

4

5

5

6

3

3

Zn-h-k-¡ qen

600

700

800

900

1000

1100

sXm-gn-em-fn-I-fp-sS
F®w

4

5

4

6

3

4

hÀ-¡ v jo-äv 4

¢m-kv X-¶mÂ am-[y-aw Im-Wp-¶ {]-hÀ¯-\w
1.H-cp ¢m-kn-se Ip-«nI-sf D-b-c-a-\p-k-cn-¨v F-®w Xn-cn-¨ ]-«n-
I-bm-Wv Nph-sS X-¶n-cn-¡ p-¶Xv.

D-b-cw(sk.an)

115þ125

125þ135

135þ145

145þ155

155þ165

6

9

10

9

6

Ip«n-I-fpsS
F®w

D-b-cw(sk.ao)

125 t\-¡ mÄ Ip-d-hv

135 t\-¡ mÄ Ip-d-hv

145 t\-¡ mÄ Ip-d-hv

155 t\-¡ mÄ Ipd-hv

165 t\-¡ mÄ Ipdhv

6

15

..........

..........

..........

Ip«n-I-fpsS
F®w

C-XnÂ \n¶pw Nph-sS X¶-Xv t]m-ep-Å ]«n-I X-¿m-dm¡ p-I

x  126  135  145  155  165
y  6     15   25   34   40

y = 40  
       2  

= 20

Cu y hn-e 15 \pw 31\pw C-S-bn-em-Wv.C-Xp-am-bn _-Ô-s¸-« x hn-
e 135 \pw 145\pw C-S-bn-em-Wv.A-t¸mÄ 135\pw 145\pw C-S-bn-em-
Wv a-[y-aw

135 145   
15     25             145 -135      10     

25  -  15 10
d = = =  1

15   16   17   18   19   20   21   22   23   24   25
135  135+1 136+1 138  139   140    141   142   143    144   145

a-[y-aw = 140

2.ssIc-fn lu-knw-Kv tIm-f-\n-bnÂ Xm-a-k-¡ mcm-b Ip-Spw-_-
§ -fp-sS {]-Xnam-k h-cpam-\ ]-«n-I-bm-Wv Nph-sS a-[y-a-h-cp-am-
\w Im-Wp-I.

am-k-h-cp-am\w

5000þ7000

7000þ9000

9000þ11000

11000þ13000

13000þ15000

15000þ17000

IpSpw-_-§ -fp-sS F®w

10

12

10

6

7

6
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X    7000     9000

y     10         22

B-sI B-hy-¯n =
A-Xn-sâ ]-Ip-Xn = ................
A-Xmb-Xv y =..................

d = ............. =............... = ..............
.............

...... ...... ...... ...... ...... ...... ...... ...... ...... ......

am-[y-aw =

\n-§ Ä-¡ v kz-bw sN-¿m-hp-¶ Nn-e {]-hÀ-¯-\-§ Ä
1.H-cp sXm-gnÂ im-e-bnÂ ]-eX-cw tPm-en sN-¿p-¶-h-cp-sS F-
®hpw Zn-h-k-¡ q-en-bp-am-Wv ]-«n-I-bnÂ Im-Wn-¨n-cn-¡ p-¶Xv.

Znh-k-¡ q-en(cq-])

225

250

270

300

350

400

sXm-gn-em-fn-I-fp-sS F-®w

4

7

9

5

3

2
a[y-a Zn-h-k-¡ q-en F-{X-bmWv?

2.H-cp I-¼-\n-bn-se sXm-gn-em-fn-I-fp-sS Zn-h-k-¡ q-enbpw A-h e-
`n-¡ p¶ sXm-gn-em-fn-I-fp-sS F-®hpw Nph-sS ]-«n-I-bnÂ tNÀ-
¯n-cn-¡ p¶p.

Zn-h-k-¡ qen

400

450

500

550

600

650

700

sXm-gn-em-fn-I-fp-sS F-®w

4

5

6

4

3

2

1

sXm-gn-em-fn-I-fp-sS B-sI Zn-h-k-¡ p-en F{X?
Zn-h-k-¡ q-en-bp-sS a-[y-aw I-W-¡ m-¡ p-I.
3.H-cp sa-Un-¡ Â Iym-¼nÂ ]-s¦-Sp-¯ B-fpI-sf Xp-¡ -¯n-\p-
k-cn-¨v X-cw-Xn-cn-¨v ]-«n-I-bm-Wv Nph-sS sIm-Sp-¯n-cn-¡ p-¶Xv.

Xq-¡ w(In.{Kmw)

20þ30

30þ40

40þ50

50þ60

60þ70

Bfp-I-fp-sS F-®w

7

3

2

6

3
Xq-¡ -§ -fp-sS a-[y-aw I-p-]n-Sn¡ pI
4.H-cp {]-tZ-i-s¯ 100 Ip-Spw-_§ -sf A-hÀ ssh-Zyp-Xn NmÀ-Ön-
\-¯nÂ A-S-¨ Xp-I-bp-sS A-Sn-Øm-\-¯nÂ X-cw Xn-cn-¨ ]-«n-I-
bm-Wv Nph-sS sIm-Sp-¯n-cn-¡ p¶-Xv

0þ200

200þ400

600þ800

800þ1000

1000þ1200

ssh-Zyp-Xn NmÀ-Öv
(cq-]-bnÂ)

IpSpw-_-§ -fp-sS F-®w

8

12

20

23

6

A-S-¨ Xp-I-bp-sS am-[y-aw I-W-¡ m-¡ p-I.
5.I-¶p-Im-en h-fÀ-¯Â tI-{µ-¯n-se ]-ip-¡ -fnÂ \n¶pw 
Htcm Zn-h-k-hpw e-`n-¡ p-¶ ]m-en-sâ A-fhpw ]-ip-¡ -fp-sS F-
®hpw ]-«n-I-s¸-Sp-¯n-bn-cn-¡ p¶p.

]m-en-sâ Af-hv (en-ä-dnÂ)

0þ1

2þ4

4þ6

6þ8

8þ10

10þ12

12þ14

14þ16

16þ18

]ip-I-fp-sS F-®w

1

3

5

4

5

2

3

1

1
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a. Cu I-¶p-Im-en tI-{µ-¯nÂ 10 en-ätdm A-XnÂ Ip-d-
thm ]mÂ \Â-Ip-¶ ]-ip-¡ -fp-sS F-®w F{X?
b.Hmtcm Zn-h-k-hpw e-`n-¡ p-¶ ]m-en-sâ A-f-hp-I-fp-sS a-
[y-aw Im-Wp-I.

6.H-cp ¢m-kn-se 60 Ip-«n¡ -sf D-b-cw A-\p-k-cn-¨ X-cw-Xn-cn-¨ ]-
«n-I-bm-Wv Nph-sS D-b-c-§ -fp-sS am-[y-aw ImWpI

D-b-cw

140þ145

145þ150

155þ160

160þ165

165þ170

170þ175

Ip«n-I-fp-sS F-®w

5

8

20

3

3

3
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