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ktμiw

KpW-ta-∑-bp≈ hnZym-`ymkw Ip´n-bpsS Ah-Im-i-am-Wv.

hnZym-̀ ymk cwKØv KpW-]-chpw KW-]-c-hp-amb anIhv e£yw

sh®p-sIm≠v IÆq¿ Pn√m ]©m-bØv \S-∏n-em-°n-h-cp∂

"apIpfw'  ka{K hnZym-̀ ymk ]≤Xn tIc-f- hnZym-̀ ymk cwK-

Øn\v Xs∂ amXr-Ibm-Wv. 2017 am¿®n¬ \S-°m-\n-cn-°p∂

]ØmwXcw ]co£bn¬ apgp-h≥ Ip´n-Iƒ°pw  C+ \p apI-fn¬

t{KUv e£yw sh®p-sIm≠v, Cw•o-jv, ̀ uXn-I-im-kv{Xw, ck-X-

{¥w, kmaq-ly-im-kv{Xw, KWnXw F∂o hnj-b-ßƒ°v IÆq¿

Ub-‰ns‚ t\Xr-Xz-Øn¬ A[nI ]T-\-km-a-{Kn-I-ƒ hnI-kn-∏n-

®n´p≠v F∂-dn-bp-∂-Xn¬ AXn-bmb kt¥m-j-ap-≠v. A¿∞-

]q¿W-amb Cu ]≤-Xn°v F√m-hn[ Biw-k-Ifpw t\cp-∂p.

F√m hnZym¿∞n-Iƒ°pw D∂-X-hn-Pbw ssIh-cn-°m≥

km[n-°-s´.

]pXp-h-’-cm-iw-k-ItfmsS,

s{]m^.kn.-c-ho-{μ-\mYv

hnZym-̀ ymk hIp∏v a{¥n, tIcfw

Xncp-h-\-¥-]pcw
15˛12-˛2016
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BapJw

IÆq¿ Pn√-bpsS hnZym-̀ ymk apt∂-‰-Øns‚  AS-bm-f-

amb apIpfw ]≤Xn kwÿm-\-X-e-Øn¬ Xs∂ AwKo-I-cn-

°-s∏-́ -Xm-Wt√m. Ip´n-I-fpsS ka-{K-hn-I-k\w e£yw sh®p-

sIm≠v sshhn-[-y-am¿∂ hnZ-ym-`-ymk ]≤Xn-Iƒ Cu

h¿jhpw Pn√m ]©m-bØv Bhn-jvI-cn®v \S-∏n-em°n hcn-

I-bm-Wv. ]Ømw ¢mknse apgp-h≥ hnZym¿∞n-I-fp-tSbpw

D∂X hnPbw Dd-∏m-°p∂ ka-b-_-‘n-X I¿Ω ]cn-]m-Sn-

bmWv apIp-fw. apIpfw F∂ t]cn¬ {]tXyI {]h¿Ø\

]pkvXIw Xøm-dm°n \¬Ip-∂Xv IÆq¿ Ub‰m-Wv.- s]mXp

hnZym-̀ ym-k-Øns‚ KpW-ta∑ sa®-s∏-Sp-Øp-∂-Xn¬ IÆq¿

Pn√m ]©m-b-Øns‚ CS-s]-S-ep-Iƒ \n¿Wm-bI kzm[o\w

sNep-Øn-bn-́ p-≠v. A[ym-]-I-cp-tSbpw Ip´n-I-fp-tSbpw c£n-

Xm-°-fp-tSbpw Iq´mb ]cn-{i-a-Øn-eqsS \qdp-i-X-am\w hnP-

b-sa∂ e£yw t\Sn-sb-Sp-°p-sa∂Xn\v Cu ]T\ klmbn

klm-b-I-c-am-Is´ F∂ {]Xo-£-tbmsS apIpfw s]mXp-k-

a£w ka¿∏n-°p∂p.

kvt\l-]q¿Δw

sI.hn kptajv

sI.-hn.-kp-tajv

{]kn-U-≠v,
IÆq¿ Pn√m ]©m-bØv

IÆq¿
15˛12-˛2016
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Biwk

Hmtcm hnj-b-Ønepw ]mTy-]-≤Xn hn`m-h\w sNøp∂ coXn-

bn¬  Bi-b-]-chpw  {]tbm-Kn-I-hp-amb [mcW Hmtcm Ip´n°pw

e`n-t°-≠-Xp-≠v. -¢mkv apdn-°p-f-fnepw ]pdØpw CXn-\mbn

[mcmfw {]h¿Ø-\-ßƒ A[ym-]-I¿ \S-Øp-∂p-≠v. Ah-cpsS

{ia-ßƒ°v A°m-Z-an-I-amb Du¿÷w ]I-tc-≠Xv \ΩpsS DØ-

c-hm-Zn-ØamWv.

Cusbmcp e£ykm£mXvImc-Øn-\mWv IÆq¿ Pn√m-]-

©m-bØv apIpfw ]≤Xn Bhn-jvI-cn-®-Xv. hnhn[ hnj-b-ß-fn¬

]n∂m-°-°m-cmb Ip´n-Iƒ°-S°w hy‡-amb Bi-b-[m-cW e`n-

°-Ø° coXn-bn¬ efn-X-am-bmWv apIpfw ]T-\-k-lmbn Xøm-

dm-°n-bn-cn-°p-∂-Xv. apIpfw ]≤-Xn-bpsS ̀ mK-am-bp-ff ]T-\-k-lm-

bn-Iƒ A[ym-]-I¿°pw hnZym¿∞n-Iƒ°pw c£n-Xm-°ƒ°pw

^e-{]-Z-ambn {]tbm-P-\-s∏-Sp-Øp-hm≥ km[n-°s´ F∂v Biw-

kn°p∂p.

kvt\l-]q¿Δw

sI.]n Pb-_m-e≥

sI.]n Pb-_m-e≥

sNb¿am≥

hnZym-`ym-k-˛-B-tcmKy Ãm‚nwKv IΩn‰n

IÆq¿ Pn√m-]-©m-bØv

IÆq¿
15˛12-˛2016
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Biwk

F√m-hcpw ]Tn-°p-Ibpw F√m-hcpw Pbn-°p-Ibpw sNøp∂

hnZ-ym-̀ -ym-k-amWv \mw B{K-ln-°p-∂-Xv.  ]Ømw-Xcw hnP-b-i-

X-am\w hnZ-ym-̀ -ym-k-Øns‚ Af-hp-tIm-embn amdp-∂Xpw CXns‚

shfn-®-Øn-em-Wv.  IÆq¿ Pn√-bpsS hnZ-ym-̀ -ymk Ncn-{X-Øn¬

Xnf-°-am¿∂ A[-ymbw Fgp-Xn-t®¿Ø ]≤-Xn-bmWv "ap-Ip-fw'.

2017 am¿®n¬ \S-°m-\n-cn-°p∂ ]Ømw Xcw s]mXp-]-co-£-

bn¬ Pn√-bnse apgp-h≥ hnZ-ym¿∞n-Isfbpw  C+ t{KUn\p apI-

fn-se-Øn-°p-∂-Xnepw anI® hnPbw Pn√bv°v t\Sn-s°m-Sp-°p∂-

Xn\pap≈ {]h¿Ø-\-ß-fmWv "ap-Ip-fw' kma-{Kn-bn-ep-≈-Xv.

IÆq¿ Ub-‰ns‚ A°m-Z-anI t\Xr-X-z-Øn¬ Pn√-bnse anI®

A[-ym-]-I-cpsS Iq´m-bva-bn-eq-sS-bmWv CXp hnIkn-∏n-®n-́ p-≈-Xv.

CXnse  apgp-h≥ {]h¿Ø-\-ßfpw hnZ-ym¿∞n-I-fn-se-Øn-®v

anI® hnPbw kΩm-\n-t°-≠Xv A[-ym-]-I-cm-Wv.  A[-ym-]-I-

cpsS Bflm¿∞-amb kl-I-cWw D≠m-bm¬ am{Xta CXp km[-

y-am-Iq.  F√m A[-ym-]-I¿°pw AXn\p Ign-b-Ww.  F√m Ip´n-

Iƒ°pw hnP-bm-iw-k-Iƒ t\cp-∂p.

kvt\l-]q¿Δw

Fw._m_p-cm-Pv

Fw._m_p-cm-Pv

UnUn-C, IÆq¿

IÆq¿
15˛12-˛2016
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apIpfw D]-tbm-Kn-°p-tºmƒ

apIpfw A[-nI ]T\ kma-{Kn-bm-Wv.  ]mT-]p-kvX-I-Øns‚ IqsS

\n¬°p∂ ]co£m ]T\ klm-bn-bm-bn-́ mWv "ap-Ip-f'sØ hn`m-h\w sNbvXn-

´p-≈-Xv.  F√m Xe-Øn-ep-ap≈ Ip´n-I-fpsS ]T\ ]cn-t]m-j-W-sØbpw

]co£m {]I-S-\-sØbpw apIpfw e£-y-an-Sp-∂p.

Ub-‰ns‚ A°m-Z-anI t\Xr-X-z-Øn¬ Pn√-bnse anI® A[-ym-]-I¿ Xøm-

dm-°n-b-XmWv Cu ]T\ klm-bn. hn\n-a-b-Øn\p hnj-a-a-\p-̀ -h-s∏-Sp∂ ]mTy

hkvXp-X-Iƒ, kpK-ahpw ck-I-c-hp-amb ]T\ X{¥-ßƒ, ]Ømw-Xcw ]co-

£-bv°v km-[-y-X-bp≈ tNmZ-y-ßƒ, hy-X-ykvX tNmZy amXr-I-Iƒ,  XpSßn

Ht´sd ]T\ hn -̀h-ßƒsIm≠v kar-≤-amWv apIp-fw.  Ip´n-I-fpsS At\-z-

jW ]T-\-sØbpw kzbw ]T-\-sØbpw t{]m’m-ln-∏n-°p∂ {]h¿Ø-\-

ßfpw apIpfw ]mt°-Pn-ep-≠v.

CXv apt∂m-́ p-sh-°p∂ e£yw \nd-th-d-W-sa-¶n¬ A[-ym-]-I-cpsS ka¿∏n-

X-amb tkh-\-a-t\m-̀ mhw IqSntb Xocq.  kwÿm\ hnZ-ym-̀ -ymk cwK-Øn\p

Xs∂ amXr-I-bmb "ap-Ip-fw' ]≤-Xn-bpsS hnPbw A[-ym-]-I-cpsS ssII-fn-

em-Wv. A¿∏-W-a-t\m-̀ m-h-tØmsS Cu {]h¿Ø-\-ßsf A¿∞-]q¿W-ambn

Ip´n-I-fn-se-Øn-°m≥ Ign-bs´ F∂m-iw-kn-°p-∂p.

kvt\l-tØmsS

kn.-Fw.-_m-e-Ir-jvW≥

{]n≥kn-∏mƒ, Ub‰v IÆq¿

IÆq¿
15˛12-˛2016
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D]-tZ-iI kanXn

sI.-hn.-kp-tajv ({]-kn-U-≠v, Pn√m ]©m-b-Øv, IÆq¿)

sI.-]n.-P-b-_m-e≥ (sN-b¿am≥, hnZ-ym-̀ -ymk Btcm-Ky Ãm‚nwKv IΩn‰n, Pn√m ]©m-bØv IÆq¿)

Fw._m_p-cm-P≥ (Un.-Un.-C., IÆq¿)

sI.-Fw.-Ir-jvW-Zmkv (F.-Un.-]n.-H., B¿.-Fw.-F-kv.-F,-I-Æq¿)

tUm: ]n.-hn.-]p-cp-tjm-Ø-a≥ (Un.-]n.-H., Fkv.-F-kv.-F.-I-Æq¿)

No^v tIm˛-Hm¿Un-t\-‰¿

kn.-Fw.-_m-e-Ir-jvW≥ ({]n≥kn-∏mƒ, Ub-‰v, IÆq¿)

tIm˛-Hm¿Un-t\-‰¿

tUm: Fw.-_m-e≥ (ko-\n-b¿ eIvN-d¿, Ub‰v, IÆq¿)

]n.-bp.-c-ta-i≥ (ko-\n-b¿ eIvN-d¿, Ub-‰v, IÆq¿)

sI.-Fw.-N-{μ≥ (ko-\n-b¿ eIvN-d¿, Ub-‰v, IÆq¿)

tUm: sI.-]n.tKm]n-\m-Y≥ (e-IvN-d¿, Ub-‰v IÆq¿)

inev]-im-e-bn¬ ]s¶-Sp-Ø-h¿

1. kptcjv _m_p.kn

F®v  Fw,F®v Fkv F amXvkv, Pn F®v Fkv Xhn-Sn-t»cn

2. kpPn-Xv. F≥

F®v Fkv F amXvkv, Pn hn F®v Fkv Fkv IÆq¿

3. kXo-i≥ .F≥

F®v Fkv F amXvkv, Pn.-F®v Fkv Xncp-h-ßmSv

4. \μ-Ip-am¿.kn

F®v Fkv F amXvkv, tNmXm-hq¿ F®v Fkv Fkv

5. taml-\≥.kn

F®v.-Fw, Pn F®v Fkv Fkv sIm´ne

6. kXojv Ipam¿ sI.]n

F®v Fw, Pn F®v Fkv Atcmfn

7. ]n.-Fw,-Ir-jvW-{]`

F®v Fkv F amXvkv, Ago-t°mSv F®v Fkv Fkv

8. ]n B¿ {]`m-I-c≥

F®v Fkv F amXvkv, Pn F®v Fkv Fkv amX-aw-Kew

9. kptcjv _m_p.-sI.Fw

F®v Fkv F amXvkv, B¿ hn F®v Fkv Fkv sNm¢n

10. \mcm-b-W≥. Sn

F®v Fkv F amXvkv, ]n B¿ Fw sI. F®v Fkv Fkv, sImf-h-≈q¿

11. inh-Zm-k≥.-kn.kn

F®v Fkv F amXvkv, aºdw F®v Fkv Fkv
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1
kam-¥-c-t{i-Wn-Iƒ

{][m\ Bi-b-ßƒ
 kwJym t{iWn-Iƒ

 t{iWn-I-fpsS _oP-K-WnXw

 kam-¥c t{iWn-Iƒ

 ÿm\hpw ]-Zhpw

 kam-¥c t{iWn-I-fpsS _oP-K-WnXw

 H∂p apX¬ XpS¿®-bmb FÆ¬ kwJy-I-fpsS XpI

 kam-¥c t{iWn-bnse XpS¿®-bmb ]Z-ß-fpsS XpI.

ap∂-dn-hp-Iƒ
 FÆ¬ kwJy-Iƒ   H‰-kw-Jy-Iƒ   Cc´ kwJy-Iƒ   A`m-Py-kw-Jy-Iƒ   ]q¿Æ-h¿K-

kw-Jy-Iƒ   FÆ¬ kwJy-bpsS KpWn-X-ßƒ   NXp-jv{In-b-Iƒ  .............. .............. ..............

kwJym-t{i-Wn-Iƒ
kqN--\-Iƒ°-\p-k-cn®v kwJy-Iƒ Fgp-Xp-I.

1. 2 apX¬ XpS¿®bmb Cc´ kwJy-Iƒ

2. 1 apX¬ XpS¿®-bmb H‰-kw-Jy-Iƒ

3. 5 apX¬ XpS¿-®-bmb 5s‚ KpWn-X-ßƒ

4. 3¬ Ah-km-\n-°p∂ XpS¿®-bmb FÆ¬ kwJy-Iƒ

5. 2s‚ XpS¿®-bmb IrXn-Iƒ

6. {XntIm-Ww, NXp¿`p-Pw, ]©-̀ pPw XpS-ßnb _lp-̀ p-P-ß-fpsS AI tImWp-I-fpsS XpI.

Cu kwJym Iq´-ß-sf√mw H∂m-a-tØ-Xv, c≠m-a-tØ-Xv, aq∂m-a-tØ-Xv F∂n-ßs\ hnhn[
ÿ\-ß-fn-ep≈ kwJy-Iƒ Is≠-Øm-a-t√m. CØcw kwJym Iq -́ß-sf-bmWv kwJy-t{i-Wn-
Iƒ F∂v ]d-bp-∂-Xv. t{iWn-bnse kwJy-Isf ]Z-ßƒ F∂p-]-d-bp-∂p.

kwJym-t{i-Wn-Iƒ Fgp-Xp-I.
1. 4s‚ KpWnX-ßƒ

2. H∂ns‚ ÿm\Øv 7 hcp∂ kwJy-Iƒ

3. 5 sIm≠v lcn-®m¬ injvSw 2 hcp∂ kwJy-Iƒ

4. 10s‚ IrXn-Iƒ

5. 1 sk.-ao, 2 sk.-ao, 3 sk.ao F∂n-ßs\ hi-ß-fp≈ ka-N-Xp-c-ß-fpsS ]c-∏-f-hp-Iƒ.
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t{iWn-I-fpsS _oP-K-WnXw
3s‚ KpWn-X-ß-fpsS t{iWn Fgp-Xp-I.

Cu t{iWn-bnse BZy-]Zw = ...........................

c≠mw-]Zw = ...........................

aq∂mw-]Zw = ...........................

................................................................

]Ømw-]Zw = ............................

CXp-t]mse t{iWn-bnse GXv ÿm\-Øp≈ ]Zhpw Is≠-Øm-a-t√m. t{iWn-bnse ÿm\hpw
]Zhpw XΩn-ep≈ _‘w _oP-K-WnXw D]-tbm-Kn®v kqNn-∏n-°mw. Cu t{iWn-bnse XpS¿®-bmb
]Z-ßsf x1 , x2 , x3 ,...... F∂n-ßs\ kqNn-∏n-®m¬

x1= 3x1=3;  x2= 3x2=6; x3= 3x3=9
x10= 3x10=30;  .................; .................;
Bbm¬, Cu t{iWn-bnse ]Z-ßfpw ÿm\-ßepw XΩn-ep≈ _‘w _oP-K-WnXw D]-tbm-

Kn®v xn= 3n Fs∂-gp-Xmw. CXmWv Cu t{iWn-bpsS _oP-K-Wn-Xw.

i) ]q¿W-h¿K t{iWn-bpsS _oP-K-WnXw F¥mWv?

 x2 = 12 = 1
 x2 = 22 = 22

 x3 = 32 = 32

..............................

 xn = n2

ii) 4 sIm≠v lcn-®m¬ injvSw 3 hcp∂ kwJym-t{i-Wn-bpsS _oP-K-WnXw Fgp-Xp-I.

Cu t{iWn-bnse BZy-]Zw GXmWv?

t{iWn : 3, 7, 11, ........
x1 = 3 = 4 x 1 - 1
x2 = 7 = 4 x 2 - 1
x3 = 11 = 4 x 3 - 1
..............................
xn =  4 x n - 1
     =  4n - 1

1. NphsS sImSpØ kwJym-t{i-Wn-I-fpsS _oP-K-WnXw Fgp-Xp-I.

F) Cc´ kwJy-I-fpsS t{iWn

_n) 7s‚ KpWn-X-ß-fpsS t{iWn.

kn) 7 sIm≠v lcn-®m¬ injvSw 1 hcp∂ kwJy-I-fpsS t{iWn.

Un) 3¬ Ah-km-\n-°p∂ FÆ¬ kwJy-I-fpsS t{iWn.

2.
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BZy ka-N-Xp-c-Øns‚ hi-ß-fpsS a[y-_n-μp-°ƒ tbmPn-∏n®v as‰mcp ka-N-Xp-c-ap-≠m-°n-b-
XmWv cWmasØ Nn{Xw. CXnse sNdnb ka-N-Xp-c-Øns‚ a[y-_n-μp-°ƒ tbmPn-∏n®v ho≠pw
ka-N-Xpcw D≠m-°n-b-XmWv aq∂m-asØ Nn{Xw. BZy ka-N-Xp-c-Øns‚ hiw 1 ao‰¿ BWv. Cu
Nn{X-ßƒ Cßs\ XpS¿∂m¬ sjbvUv sNbvX `mK-Øns‚ ]c-∏fhp-I-fpsS t{iWn Fgp-Xp-I.

kam-¥c t{iWn-Iƒ

Xos∏-́ n-t°m-ep-Iƒ sIm≠v Nn{X-Øn¬ ImWp-∂-Xp-t]mse ka-N-Xp-c-ßƒ D≠m-°p-∂p.

BZy ka-N-Xpcw D≠m-°m≥ D]-tbm-Kn® tImep-I-fpsS FÆw = ....................

XpS¿∂p≈ Hmtcm ka-N-Xp-c-Øn-s‚bpw NXp-c-Øn\pw F{X tImep-Iƒ hoXw D≠m-°p∂p?

Cßs\ XpS¿∂m¬, Hmtcm Nn{X-Ønepw D]-tbm-Kn® Xos∏-́ n-t°m-ep-I-fpsS FÆ-Øns‚ t{iWn
FgpXn t\m°q.

.................................................................................................................................................................................................

Cu t{iWn-bnse BZy-]-Z-amb 4t\mSv ho≠pw ho≠pw 3 Iq´n-bmWv a‰p ]Z-ßƒ In´p-∂-Xv.
CØ-c-Øn¬ Hcp kwJy-bn¬ \n∂v XpSßn Hmtc kwJy-Xs∂ ho≠pw ho≠pw Iq´n-°n-́ p∂
t{iWnsb kam-¥-c-t{iWn F∂mWv ]d-bp-∂-Xv.

NphsS sImSp-Øn-cn-°p∂ kam-¥c t{iWn-I-fn¬ hn´n-́ p≈ c≠p-]-Z-ßƒ I≠p-]n-Sn-°p-I.

1. 5, 13, .........., .............

2. 25, 42, .........., ...........

3. .........., ..........., 37, 50

4. .........., 100, 120, .........

Hmtcm t{iWn-bnepw ho≠pw ho≠pw Iq´nb kwJy-Iƒ GsXms°?

Hmtcm kam-¥c t{iWn-bn-sebpw Hcp ]Z-Øn¬ \n∂v sXm´v ]nd-sI-bp≈ ]Zw Ipd-®m¬ Cu
kwJy Is≠-Øm-a-t√m. Hmtcm kam-¥c t{iWn-bn-sebpw Cu ÿnc-hn-Xym-ksØ kam-¥-c-
t{i-Wn-bpsS s]mXp-hn-Xymkw F∂p ]d-bp-∂p.

]cn-io-e\ {]iv\-ßƒ

1. BZy-]Zw 4Dw s]mXp-hn-Xymkw 7Dw Bb kam-¥-c-t{iWn Fgp-Xp-I.

2. 37, 56, 75, ..... F∂ kam-¥c t{iWn-bnse ASpØ c≠v ]Z-ßƒ Fgp-Xp-I.

3. Hcp kam-¥c t{iWn-bnse 5˛mw ]Zw 23Dw 6˛mw ]Zw 31Dw BIp-∂p. 7˛mw ]Z-taXv? 4˛mw ]Z-tam?

4. ]q¿W-h¿K-kw-Jy-I-fpsS t{iWn, kam-¥-c-t{i-Wn-bmtWm? F¥psIm≠v?

ÿm\hpw ]Zhpw

1. BZy-]Zw 3Dw s]mXp-hn-Xymkw 5Dw Bb kam-¥c t{iWn-bpsS aq∂mw ]Z-ta-XmWv?

aq∂mw ]Zw ImWp-∂-Xn¬ BZy-]-Z-tØmSv s]mXphyXymkw F{X-X-h-W-bmWv Iq´n-bXv? ]Ømw
]Zw ImW-W-sa-¶n¬ BZy-]-Z-tØmSv s]mXp-hn-Xymkw F{X XhW Iq´Ww?

2. Hcp kam-¥c t{iWn-bpsS s]mXp-hy-Xymkw 8 BWv. 5˛mw ]Zw 47 Bbm¬ 9˛mw ]Zw GXv?

3. Hcp kam-¥c t{iWn-bpsS 3˛mw ]Zw 17Dw 8˛mw 57Dw BWv.

3˛mw ]Z-tØmSv s]mXp-hyXymkw F{X-X-hW Iq´n-bm-emWv 8˛mw ]Zw In´p-I.
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s]mXp-hyXym-k-Øns‚ 5 aSßv F{X?

s]mXp-hyXymkw F{X?

4. Hcp kam-¥c t{iWn-bpsS 4˛mw ]Zw 23Dw 12˛mw ]Zw 79Dw BWv.

ÿm\-hy-Xymkw = ................................

]Z-hy-Xymkw = ................................

s]mXp-hy-Xymkw = ................................

kam-¥c t{iWn-bnse c≠p ]Z-ß-fpsS hyXym-khpw Ah-bpsS ÿm\-hy-Xym-khpw XΩn-
ep≈ _‘-sa¥v?

s]mXphyXymkw = ]Z-hy-Xymkw

  ÿm\-hy-Xymkw

]cn-io-e\ {]iv\-ßƒ

1. NphsS sImSp-Øn-́ p≈ Hmtcm kam-¥c t{iWn-bn-sebpw hn´n-́ p≈ ]Z-ßƒ I≠p-]n-Sn-°p-I.

i) 13, 20, ........., ............, ...........

ii) 9, ........, 21, ........., .........

iii) 24, ........, ........, ........, 60

iv) ........, 15, ........, ........, 27

2. Hcp kam-¥c t{iWn-bpsS 5˛mw ]Zw 68Dw 12˛mw ]Zw 110 Dw BWv. s]mXphyXymkw F{X?
20˛mw ]Zw GXv?

3. Hcp kam-¥c t{iWn-bpsS c≠mw ]Zw 14Dw 10˛mw ]Zw 86Dw BWv. BZy-]Zw ImWp-I. 18˛mw
]Z-taXv?

4. 3, 7, 11, ....... kam-¥c t{iWn-bn¬ 200 Hcp ]Z-am-Iptam? Cu t{iWn-bnse G‰hpw henb
aq∂° kwJy GXmWv?

5. 8 sIm≠v lcn-°p-tºmƒ injvSw 1 hcp∂ kwJym t{iWn-bn¬ G‰hpw sNdnb aq∂° kwJy-
bpw G‰hpw henb aq∂° kwJybpw ImWp-I. Cu t{iWn-bn¬ aq∂° kwJy-bpsS FÆ--
sa{X?

kam-¥c t{iWn-bpsS _oP-K-WnXw

i) BZy-]Zw 7Dw s]mXp-hyXymkw 4Dw Bb kam-¥c t{iWn-bpsS c≠mw ]Z-taXv?

A©mw ]Ztam?

15˛mw ]Zhpw ImWp-I.

ii) BZy]Zw f Dw s]mXp-hn-Zymkw d Dw Bb kam-¥-c-t{i-Wn-bnse ]Z-ßƒ x1, x2 , x3 ,...... F∂n-
ßs\ BsW-¶n¬?-

 x1 = f
 x2 = f + d
 x3 = f + 2d
......................
 x7 = f + .......d
.......................
 xn = f + (n-1) d
      = f + dn - d
      = dn +  f  - d
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]cn-io-e\ {]iv\-ßƒ

1. NphsS sImSp-Ø Hmtcm kam-¥c t{iWn-bp-sSbpw _oP-K-WnXw I≠p-]n-Sn-°p-I.

1. 7, 13, 19, .............

2. 5, 7, 9, ................

3. 3, 11, 19, .............

4. 1, 8, 15, ..............

5. 7, 14, 21, ............

6. 10, 19, 28, ..........

kam-¥c t{iWn-IfpsS _oP-K-Wn-X-Øn\v Hcp s]mXp-cq-]-ap-s≠∂v ImWmw. Hcp kam-¥c
t{iWn-bnse \n›nX ÿm\sØ ]Zw, ÿm\-kw-Jysb s]mXp-hyXymkw sIm≠v KpWn®v
Hcp \n›n-X-kwJy Iq´n-b-Xm-Wv.

kam-¥c t{iWn-bpsS  xn= an+b
IqSmsX xn = an+b Bb GXv t{iWnbpw kam-¥c t{iWn BWv. Cu kam-¥c t{iWn-bpsS
s]mXp-hn-Xymkw a bpw BZy-]Zw a + b bpw Bbn-cn-°pw.

]cn-io-e\ {]iv\-ßƒ

1. GXm\pw kam-¥c t{iWn-Isf ASn-ÿm-\-am°n ]´nI sImSp-Øn-cn-°p-∂p. hn´n-́ p-≈h Is≠-
Øp-I.

{Ia-
\-º¿

 xn s]mXp-hy-Xymkw BZy-]Zw

1 3n + 1 ------- -----

2 7 + 5n ------- -----

3 1 - 4n ------- -----

4 6 n ------- -----

5 ----- 3 7

6 ----- 7 5

7 ----- 2 3

2. Hcp kam-¥c t{iWn-bpsS _oP-K-WnXw 4n - 3 BWv. t{iWn-bpsS ]Ømw-]Zw ImWp-I.

3. c≠v kam-¥c t{iWn-I-fpsS _oP-K-Wn-X-cq-]-ß¬ bYm-{Iaw  3n + 2, 3n + 7 F∂n-h-bm-Wv.
c≠v t{iWn-I-fp-sSbpw BZy-]-Z-ßƒ XΩn-ep≈ hyXym-k-sa{X? 100˛mw ]Z-ßƒ XΩn-ep≈
hyXym-ktam?

4. Hcp kam-¥c t{iWn-bpsS _oP-K-WnXw 3n - 1 BIp-∂p. 200 Cu t{iWn-bnse ]Z-am-Iptam?

5. Hcp kam-¥c t{iWn-bpsS _oP-K-WnXw 4n + 3  BIp-∂p. Cu t{iWn-bnse F{X-asØ ]Z-
amWv 75?

5. Hcp kam-¥c t{iWn-bpsS 5˛mw ]Zw 37Dw 12˛mw ]Zw 93Dw BIp-∂p. t{iWn-bpsS _oP-K-WnXw
ImWp-I.
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]Z-ß-fpsS XpI
1 + 2 + 3 = .............

2 + 3 + 4 = .............

3 + 4 + 5 = .............

ASpØSpØ 3 FÆ¬ kwJy-I-fn¬ \Sp-hn-esØ kwJy x Bbm¬

BZysØ kwJy = ...............................

aq∂masØ kwJy = ...............................

aq∂v kwJy-I-fpsS XpI = ...............................+  x + ......................
= ...............................

kam-¥c t{iWn-bnse ASp-Ø-SpØ 3 ]Z-ß-fn¬ \Sp-hn-esØ ]Zw  x Dw s]mXphyXymkw  y Dw
BsW-¶n¬

BZysØ ]Zw = ...............................

aq∂mw ]Zw = ...............................

aq∂v ]Z-ß-fpsS XpI = ...............................+  x + ......................
= ...............................

kam-¥c t{iWn-bnse ASp-Ø-SpØ 5 ]Z-ßƒ, 7 ]Z-ßƒ XpS-ßn-b-hbv°v Cu {]tXyI Dt≠m
F∂v ]cn-tim-[n-°pI.

kam-¥c t{iWn-bnse ]Z-ß-fpsS FÆw H‰ kwJy BsW-¶n¬

  ]Z-ß-fpsS XpI = a[y-]Zw x ]Z-ß-fpsS FÆw

]cn-io-e\ {]iv\-ßƒ

1. Hcp kam-¥c t{iWn-bnse XpS¿®-bmb 25 ]Z-ß-fn¬ F{Xm-asØ ]Z-amWv a[y-]Zw?

2. Hcp kam-¥c t{iWn-bnse XpS¿®-bmb 17 ]Z-ß-fn¬ a[y-]Zw 50 F¶n¬ B ]Z-ß-fpsS XpI-
sb{X?

3. Hcp kam-¥c t{iWn-bpsS 8˛mw ]Zw 70 BWv. BZysØ 15 ]Z-ß-fpsS XpI ImWp-I.

4. Hcp kam-¥c t{iWn-bnse BZysØ 9 ]Z-ß-fpsS XpI 180 BIp-∂p. A©mw-]Zw GXv?

 H∂v apX¬ XpS¿®-bmb FÆ¬ kwJy-I-fpsS XpI

BZysØ 10 FÆ¬ kwJy-I-fpsS XpI-sb{X?

(]mT ]pkvX-I-Ønse s]m´p-I-fpsS {Iao-I-c-Whpw XpS¿∂p≈ {]h¿Ø-\-ß-fpw)

BZysØ n FÆ¬ kwJy-I-fpsS XpI   = n (n+1)
            2

BZysØ n Cc´ kwJy-I-fpsS XpI      = n (n+1)
BZysØ n H‰ kwJy-I-fpsS XpI = n2

]cn-io-e\ {]iv\-ßƒ

F) 1 + 2 + 3 +  ............. + 50

_n) 2 + 4 + 6 +  ............. + 100
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kn) 3 + 6 + 9 +  ............. + 150

Un) 1 + 3 + 5 +  ............. + 99

 kam-¥c t{iWn-bnse XpS¿®-bmb ]Z-ß-fpsS XpI

(F-Æ¬ kwJy-I-fpsS XpI-bn¬ \n∂v kam-¥c t{iWn-bpsS ]Z-ß-fpsS XpI-bn-te-°v)

Hcp kam-¥c t{iWn-bpsS _oP-K-WnXw 3 n +2 BWv. BZysØ 10 ]Z-ß-fpsS XpI ImWp-I.

x1 = 3 x 1 +2
x2 = 3 x 2 +2
x3 = 3 x 3 +2
......................
x10 = 3 x 10 +2

___________________________________________
x1 + x2 +x3 +...............x10 = 3 (1+2+3+.............+10)+10 x 2

= 3 x 10 x 11 + 20
                                                           2

= 165 + 20
= 185

GsXmcp kam-¥c t{iWn-bp-sSbpw XpS¿®-bmb ]Z-ß-fpsS XpI CXp-t]mse I≠p-]n-Sn-°mw.

kam-¥c t{iWn-bpsS _oP-K-Wn-X-cq]w xn = an+b
x1+x2+x3+......+xn= an(n+1) + nb

                                                                                      2
CXv as‰mcp coXn-bnepw Fgp-Xmw.

XpI  sn  =  n  (xn +x1)
                                                  2
-XpI-bpsS _oP-K-Wn-X-cq]w

sn  = an  (n+1) + nb
2

= an2 + (a + b) n
                                       2   2
CXv pn2 + qn F∂ cq]-Øn-em-Wv.

kam-¥c t{iWn-bnse BZysØ n ]Z-ß-fpsS XpI-bpsS _oP-K-Wn-X-cq]w pn2 + qn
Cu t{iWn-bpsS s]mXp-hn-Xym-kw 2p F∂pw BZy-]Zw  p + q F∂pw a\- n-em-°mw.

]cn-io-e\ {]iv\-ßƒ

1. 7, 13, 19,...... F∂ kam-¥c t{iWn-bpsS BZysØ 20 ]Z-ß-fpsS XpI ImWp-I.

2. Hcp kam-¥c t{iWn-bpsS _oP-K-WnXw 4n+1 BIp-∂p. Cu t{iWn-bnse BZysØ 15 ]Z-
ß-fpsS XpI ImWp-I.

3. Hcp kam-¥c t{iWn-bpsS BZysØ 'n' ]Z-ß-fpsS XpI 3n2+ 4n BWv. s]mXphnXymkw
F{X? BZy-]Zw GXv? BZysØ 10 ]Z-ß-fpsS XpI ImWp-I.

4. Hcp kam-¥-c t{iWn-bpsS BZy-]Zw 13Dw s]mXp-hn-Xymkw 4Dw BIp-∂p. BZysØ n ]Z-ß-
fpsS XpI ImWp-I.

5. 5, 8, 11, .......... F∂ kam-¥c t{iWn-bpsS BZysØ n ]Z-ß-fpsS XpI ImWp-I.



16

BsI kvtIm¿ : 20
kabw : 1 aWn-°q¿

aqey-\n¿Wb tNmZy-ßƒ

1. Hcp kam-¥c t{iWn-bpsS BZy-]Zw 8Dw s]mXp-hn-Xymkw 7Dw BWv. t{iWn Fgp-XpI.

t{iWn-bpsS ]Ømw ]Z-taXv?    2

2. Hcp kam-¥c t{iWn-bpsS _oP-K-WnXw xn = 4n + 3 F∂m-Ip-∂p. t{iWn Fgp-Xp-I. Cu

t{iWn-bnse Hcp ]Z-amtWm 75 F∂v ]cn-tim-[n-°p-I.    2

3. Hcp kam-¥-c-t{i-Wn-bpsS BZysØ 'n' ]Z-ß-fpsS XpI-bpsS _oP-K-Wn-X-c-q]w 3n2 + 2n
BIp-∂p. t{iWn-bpsS s]mXp-hn-Xym-k-sa{X? BZy-]Zw FXv? BZysØ ]Øv ]Z-ß-

fpsS XpI-sb{X? 2

4. 3 sIm≠v lcn-®m¬ injvSw 2 hcp∂ t{iWn-bnse G‰hpw sNdnb c≠° kwJy-tbXv?

t{iWn-bnse G‰hpw henb c≠° kwJy ImWp-I. Cu t{iWn-bn¬ BsI F{X c≠°
kwJy-Iƒ D≠v? 2

5. Hcp kam-¥c t{iWn-bpsS 8˛mw ]Zw 65Dw 13˛mw ]Zw 110 Dw BIp-∂p. s]mXp-hyXymkw

F{X? BZy-]Zw GXv? 25˛mw ]Zw ImWp-I. 3

6. Hcp kam-¥c t{iWn-bnse BZysØ 7 ]Z-ß-fpsS XpI 175 BIp-∂p. s]mXp-hyXymkw

4 Bbm¬ BZy-]Zw GXv? BZysØ 25 ]Z-ß-fpsS XpI ImWp-I. 3

7. Hcp kam-¥c t{iWn-bpsS 15˛mw ]Zw 100 BIp-∂p. BZysØ 15 ]Z-ß-fpsS XpI 765
Bbm¬ t{iWn cq]o-I-cn-°p-I. XpI-bpsS _oP-K-Wn-X-cq]w Fgp-Xp-I. 4

IqSp-X¬ ]cn-io-e\ {]iv\-ßƒ

1. s]mXp-hyXymkw 7 Bb Hcp kam-¥ct{iWn Fgp-Xp-I. t{iWn-bpsS ]Ømw]Zw ImWp-I.

2. Hcp kam-¥-c-t{i-Wn-bpsS s]mXp-hyXymkw 4 BWv. t{iWn-bpsS 3˛mw ]Zhpw 15˛mw

]Zhpw XΩn-ep≈ hnXymkw F{X?

3. s]mXp-hyXymkw 6 Bb Hcp kam-¥-c-t{i-Wn-bpsS 5˛mw ]Zw 37 Bbm¬ 12˛mw ]Zw GXv?

4. Hcp kam-¥ct{iWn-bpsS 3˛mw ]Zw 25Dw 10˛mw 39Dw BWv. t{iWn-bpsS s]mXp-hy-Xymkw

F{X? 20˛mw ]Zw ImWp-I.

5. 23, a, b, 8 F∂nh kam-¥c t{iWn-bnse ASp-Ø-SpØ ]Z-ß-fm-Wv. a + b F{X?

6. 16, 22, 28, ..... F∂ kam-¥c t{iWn-bnse GsX-¶nepw c≠v ]Z-ßƒ XΩn-ep≈ hyXymkw

76 BImtam?

7. 24, 31, 38, ............. F∂ kam-¥-c-t{i-Wn-bn¬ 95 Hcp ]Z-am-hptam? F¥p-sIm≠v?

8. 35, 41, 47, ............... 155 F∂ kam-¥c t{iWn-bn¬ F{X ]Z-ßƒ D≠v?

9. 200¬ Ipd-hm-b, 11s‚ KpWn-X-ß-fmb F{X kwJy-Iƒ D≠v?
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10. Hcp kam-¥c t{iWn-bpsS _oP-K-WnXw  7n-2  BIp-∂p. t{iWn-bpsS

a) s]mXphyXymkw F{X?

b) BZy-]Zw GXv?

c) 20˛mw ]Zw ImWp-I.

11. 8, x, 30 F∂nh kam-¥-c-t{i-Wn-bnse ASp-Ø-SpØ 3 ]Z-ß-fm-bm¬ xs‚ hne ImWp-I.

12. x+4, 3x-2, 4x-2 F∂nh kam-¥-c-t{i-Wn-bnse ASp-Ø-SpØ 3 ]Z-ß-fm-sW-¶n¬

a)  xs‚ hne ImWp-I.

b)  t{iWn Fgp-Xp-I.

c) t{iWn-bpsS _oP-K-WnXw ImWp-I.

13. Hcp kam-¥c t{iWn-bpsS BZysØ 13 ]Z-ß-fpsS XpI 325 BIp-∂p. t{iWn-bpsS 7˛mw

]Zmw ImWpI.

14. 92, 88, 84, ...... F∂ kam-¥-c-t{i-Wn-bnse F{XasØ ]Z-amWv ]qPyw?

15. 3, 7, 11, ........... kam-¥c t{iWn-bnse ]Z-amtWm 150 F∂v ]cn-tim-[n-°p-I.

16. s]mXp-hn-Xymkw 9 Bb Hcp kam-¥-c-t{i-Wn-bnse ]Z-amWv 85. Cu t{iWn-bnse Hcp

]Z-amtWm 400? F¥p-sIm≠v?

17. 11, 17, 23, ...... F∂ kam-¥c t{iWn-bpsS _oP-K-WnXw Fgp-Xp-I.

18. Hcp kam-¥-c-t{i-Wn-bpsS _oP-K-WnXw 8n+3 F∂m-Ip-∂p.

a) Cu t{iWn-bnse ]Z-ßsf 8 sIm≠v lcn-®m¬ In´p∂ injvSw F{X?

b) Cu t{iWn-bn¬ F{X aq∂° kwJy-Iƒ D≠v?

19. Hcp kam-¥c t{iWn-bpsS BZysØ 'n' ]Z-ß-fpsS XpI 3n2-n BIp-∂p. BZy ]Z-taXv?
s]mXp-hyXym-k-sa{X? BZysØ 20 ]Z-ß-fpsS XpI ImWp-I.

20. 5, 9, 13, ..........  kam-¥c t{iWn-bpsS BZysØ 25 ]Z-ß-fpsS XpI ImWp-I.

21. 5, 8, 11, 14, 17, ........................

8, 12, 16, 20, 24, .....................

11, 16, 21, 26, 31, ....................

14, 20, 26, 32, 38, ..................

.....................................................

....................................................

a) Cu kwJym ]mt‰-Wnse ASp-Ø-hcn Fgp-Xp-I.

b) CXp-t]mse 20 hcn Fgp-Xn-bm¬ 20˛mw hcn-bnse BZy ]Zw GXv?

c) 20˛mw hcn-bnse kam-¥c t{iWn-bpsS s]mXp-hn-Xymkw F¥v?

d) 126 F∂ kwJy, 20˛mw hcn-bnse ]Z-am-Iptam?

22. 4, 11, 18, ...... F∂ kam-¥-c-t{i-Wn-bp-sSbpw 8, 13, 20, ............ F∂ kam-¥-c-t{i-Wn-bp-sSbpw

BZysØ 25 ]Z-ß-fpsS XpI-Iƒ XΩn-epff hyXym-k-sa¥v?

23. a) H∂p apX¬ ap∏Xv hsc-bp≈ FÆ¬ kwJy-I-fpsS XpI-sb{X?
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b) 8, 16, 24, .... F∂ kam-¥ct{iWn-bpsS BZysØ 30 ]Z-ß-fpsS XpI ImWp-I.

c) s]mXphyXymkw 8 Bb kam-¥-c-t{i-Wn-bpsS BZysØ 30 ]Z-ß-fpsS XpI 3870

BWv. t{iWn-bpsS _oP-K-Wn-X-cq]w Fgp-Xp-I.

24. 7, 12, 17, .... F∂ kam-¥ct{iWn-bpsS BZysØ 10 ]Z-ß-fpsS XpIbpw ASpØ 10 ]Z-
ß-fpsS XpIbpw XΩn-ep≈ hyXym-k-sa¥v?

25. Hcp kam-¥ct{iWn-bpsS 3˛mw ]Z-Øn-s‚bpw 23˛mw ]Z-Øn-s‚bpw XpI 140 BIp-∂p.

a) BZy-]-Z-Øn-s‚bpw 25˛mw ]Z-Øn-s‚bpw XpI F{X?

b) BZysØ 25 ]Z-ß-fpsS XpI-sb{X?

c) 13˛mw ]Z-taXv?

26. Hcp kam-¥c t{iWn-bpsS BZysØ n ]Z-ß-fpsS XpI 3n2 +5n BIp-∂p. kam-¥-c-

t{iWn Fgp-Xp-I. t{iWn-bpsS _oP-K-WnXw ImWp-I.

27. Hcp kam-¥c t{iWn-bpsS 10˛mw ]Z-Øns‚ 10 aSßpw 16˛mw ]Z-Øns‚ 16 aSßpw Xpey-am-
Wv. t{iWn-bpsS 26˛mw ]Zw ImWp-I.

28. Hcp kam-¥-c-t{i-Wn-bpsS 5˛mw ]Zw 12Dw 12˛mw ]Zw 5Dw BIp-∂p.

a) s]mXp-hy-Xym-k-sa{X?

b) 17˛mw ]Z-taXv?
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2
hrØ-ßƒ

Hº-Xmw Xc-Øn¬ hrØ-Ønse RmWp-I-sfbpw Nm]-ß-sfbpw Nm]-Øns‚ tI{μ-tIm-Wn-
s\bpw Ipdn®v ]Tn-®n-́ p-≠v. AXns‚ XpS¿®-bmbn hcp∂ Bi-b-ß-fmWv Cu ]mT-Øn¬ N¿®
sNøp-∂-Xv. HºXmw Xcw hsc ]Tn® ]e Bi-b-ßfpw CXn¬ D]-tbm-Kn-t°≠n hcp-∂p-≠v. Ah-
bn¬ {][m-\-s∏´ Nne Bi-b-ßƒ NphsS sImSp-°p-∂p.

 {XntIm-W-Øns‚ aq∂v tImWp-I-fp-sSbpw XpI 1800 BWv.

 {XntIm-W-Øns‚ c≠v hi-ßƒ Xpey-am-sW-¶n¬ B hi-ßƒs°-Xn-sc-bp≈ tImWp-Iƒ
Xpey-am-bn-cn-°pw.

 {XntIm-W-Øns‚ Hcp aqe-bnse ]pdw tIm¨, a‰v c≠v aqe-I-fnse AIt°mWp-I-fpsS XpIbv°v
Xpey-am-Wv.

 ss]Y-tKm-dkv kn≤m¥w

 Hcp {XntIm-W-Øns‚ c≠v tImWp-Iƒ as‰mcp {XntIm-W-Øn≥sc c≠v tImWp-Iƒ°v Xpey-
am-sW-¶n¬ {XntIm-W-ßƒ kZr-i-am-Wv.

 kZr-i-{Xn-tIm-W-ß-fpsS hi-ßƒ B\p-]m-Xn-I-am-Wv.

 a:b = c:d Bbm¬ ad = bc Bbn-cn-°pw.

 {XntIm-W-Øns‚ ]cn-hrØw F∂ Bi-bw.

 a´{XntIm-W-Øns‚ ]cn-hrØ tI{μw I¿W-Øns‚ a[y-_n-μp-hm-Wv.

 NXp¿`q-P-Øns‚ \mev tImWp-I-fp-sSbpw XpI 360
0
 BWv.

 hnhn-[-Xcw NXp¿`q-P-ß-sfbpw Ah-bpsS {]tXy-I-X-I-sfbpw Ipdn-®p≈ Adn-hv.

 ka-N-Xp-cw, NXpcw Ch-bpsS \n¿Ωn-Xn.

 hrØ-Ønse Rm¨ F∂ Bi-bw.

 hrØ-Ønse GXp RmWn-s‚bpw a[y-ew_w hrØ-tI-{μ-Øn-eqsS IS-∂p-t]m-Ipw.

 hrØ-Øns‚ tI{μ-Øn¬ \n∂v RmWn-te-°p≈ ew_w RmWns\ ka-̀ mKw sNøpw.

 hrØNm]-Øns‚ tI{μ-tIm¨ F∂ Bi-bw.

 hrØ-Ønse Hcp Nm]-Øn-s‚bpw AXns‚ adp-Nm-]-Øn-s‚bpw tI{μ-tIm-Wp-I-fpsS XpI 3600.

a´hpw hrØhpw
hrØØnepw AIØpw ]pdØpw hcp∂ tImWp-Isf Ipdn®v N¿® sNøp-∂ Cu `mKØv
hcp∂ {][m\ Bi-b-ßƒ Ch-bm-Wv.

 hrØ-Ønse Hcp hymk-Øns‚ A‰-ßƒ, hrØ-Ønse as‰mcp _nμp-hp-ambn tbmPn-∏n-®m¬
In´p-∂Xv a -́tIm¨ BWv. (A¿[-hr-Ø-Ønse tIm¨ a -́tIm¨)

 hrØ-Ønse Hcp hymk-Øns‚ A‰-ßƒ hrØ-Øn-\-IsØ Hcp _nμp-hp-ambn tbmPn-∏n-®m¬
In´p-∂Xv _rl-XvtIm¨ BWv.

 hrØ-Ønse Hcp hymk-Øns‚ A‰-ßƒ, hrØ-Øn\v ]pdsØ Hcp _nμp-hp-ambn tbmPn-∏n-
®m¬ In´p-∂Xv \yq\-tIm¨ BWv.
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A B

P

A B

Q

A B

R

< APB - a -́tIm¨        < AQB - _rl-XvtIm¨         < ARB - \yq\-tIm¨

 Hcp hc-bpsS c≠-‰Øv \n∂v ]c-kv]cw ew_-ambn hc-bv°p∂ hc-I-sf-√mw, B hc hymk-
amb hrØ-Øn¬ Iq´n-ap-́ p-∂p.

 hrØ-Ønse GsXmcp _nμp-hn¬ \n∂pw ]c-kv]cw ew_-ambn hc-bv°p∂ hc-Iƒ hrØsØ
apdn-®p-I-S-°p∂ _nμp-°ƒ tbmPn-∏n-°p∂ hc hrØ-Øns‚ hymk-am-bn-cn-°pw.

hrØ-Ønse A F∂ _nμp-hn¬ \n∂pw
]c-kv]cw ew_-ambn hc® hc-I-fmWv  AP, AG
At∏mƒ PQ F∂ hc hrØ-Øns‚
hymk-am-bn-cn-°pw.P Q

A

ka-̀ pP {XntIm-W-Øns‚ Hcp hiw hymk-ambn
hrØw hc-®m¬ aq∂m-asØ aqe hrØ-Øn\v ]pd-
Øm-bn-cn-°pw.
ka-̀ p-P-{Xn-tImWw PQR ¬ PQ hymk-amb hrØ-
Øn\v ]pd-ØmWv R.

P Q

R

NXp-c-Øns‚ Hcp hnI¿Ww hymk-ambn hc-
bv°p∂ hrØ-Ønse _nμp-°-fmWv a‰v c≠v aqe-
Ifpw
NXpcw ABCD bn¬ AC hymk-amb hrØ-Ønse
_nμp-°-fmWv Bbpw Dbpw.

A

R

B

C
D
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ka-̀ p-P-km-am-¥-cn-I-Øns‚ Hcp hiw hymk-ambn
hc-°p∂ hrØ-Ønse _nμp-hm-bn-cn-°pw, hnI¿W-
ßƒ ]c-kv]cw apdn-®p-I-S-°p∂ _nμp (?)
ka-̀ p-P-km-am-¥-cnIw PQRS ¬ PQ hymk-ambn hc®
hrØ-Ønse _nμp-hmWv M.

P

ka-]m¿iz-ew-_-I-Øns‚ Hcp hnI¿Ww hymk-ambn
hrØw-h-c-®m¬ a‰v aqe-I-fn-sem∂v hrØ-Øn-\-IØpw
at‰Xv hrØ-Øn\v ]pdØpw Bbn-cn°pw
ka-]m¿iz-ew-_Iw ABCD bn¬ AC hymk-ambn hc®
hrØ-Øn-\-I-ØmWv D, ]pd-ØmWv B.

Q

M

S

R

D
C

B

A

A B

CD

A
B

C

D

NXp-c-a-√mØ kmam-¥-cn-I-Øns‚ sNdnb hnI¿Ww hymk-ambn hrØw hc-®m¬ a‰v c≠v aqe-Iƒ
hrØ-Øn\v ]pdØpw henb hnI¿Ww hymk-ambn hrØw hc-®m¬ a‰v c≠v aqe-Iƒ hrØ-Øn-\-
IØpw Bbn-cn-°pw.
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Nn{X-Øn¬ < RQS=1300,  < QRT =1200  BWv. QR
hymk-ambn Hcp hrØw hc-®m¬, P F∂  _nμp B
hrØ-Øn-\-I-tØm, ]pdtØm hrØ-Øn¬ Xs∂tbm
F∂v Is≠-Øp-I.

1)

S

Q

P

R

T

2) ka-]-©-̀ pPw ABCDE bn¬ AC hymk-ambn hrØw hc-®m¬ B, B hrØ-Øn-\-I-tØm, ]pd-
tØm, hrØ-Øn¬ Xs∂tbm F∂v Is≠-Øp-I.

Nn{X-Øn¬ ew_-I-Øns‚ Hmtcm hnI¿Whpw hymk-
ambn hc-bv°p-tºmƒ a‰p aqe-Iƒ Fhn-sS-bm-bn-cn-°p-
sa∂v Is≠-Øp-I.

3)
D

A

C

B

4) ka-̀ p-P-{Xn-tIm-W-Øns‚ Hcp hiw hymk-ambn hc-bv°p∂ hrØw, a‰p c≠v hi-ß-fpsS a[y-
_n-μp-hn¬ IqSn IS-∂p-t]m-Ip-sa∂v sXfn-bn-°p-I.

5) hi-ßfpsS \ofw 5 √3 sk.-an, 5 sk.-an, 10 sk.an Bb {XntIm-W-Øns‚ Hmtcm hihpw hymk-
ambn hrØw hc-®m¬, aq∂mw-aqe hrØ-Øns‚ Fhn-sS-bm-bn-cn-°p-sa∂v I≠p-]n-Sn-°p-I.

RmWpw tImWpw Nm]hpw
hrØ-Øns‚ hymk-a-√mØ GXp RmWpw hrØ-sØ c≠v `mK-ß-fm-°p-∂p. `mK-ßƒ Xpey-
a-√. Hmtcm `mK-Øn-sebpw tImWp-I-fpsS {]tXy-I-X-I-fmWv Cu `mKØv hni-Zo-I-cn-°p-∂-Xv.

 hrØ-Ønse GXp Nm]hpw tI{μ-Øn-ep-≠m-Ip∂ tImWns‚ ]Ip-Xn-bmWv adp-Nm-]-Øn-ep-
≠m-°p∂ tIm¨.

 hrØ-Ønse Hcp Nm]w, adp-Nm-]-Øn-ep-≠m-°p∂ tImWp-I-sf√mw Xpey-am-Wv. (Hmtc Nm]-
Ønse tImWp-Iƒ Xpey-am-Wv.)

 hrØ-Ønse Hcp Nm]w,  AtX Nm]-Ønepw adp Nm]-Øn-ep-ap-≠m-°p∂ GXp tPmSn tImWp-
Ifpw A\p-]q-c-I-ß-fm-Wv. (adp Nm]-ß-fnse tImWp-Iƒ A\p-]q-c-I-am-Wv)

C O A

P

B

C
O

A

B

P

C

O

A

B

P

Nn{X-ß-fn¬ O hrØ-tI-{μw.
Hmtcm-∂nepw Nm]w APB tI{μ-Øn-ep-≠m-°p∂ tIm¨ < AOB bpw adp Nm]-Øn-ep-≠m-°p∂ tIm¨
< ACB bpam-Wv.
AXp-sIm≠v Hmtcm-∂nepw < AOB bpsS ]Ip-Xn-bmWv < ACB
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H∂m-asØ Nn{X-Øn¬ < PRQ, < PSQ   Ch Xpey tImWp-I-fm-Wv.
c≠m-asØ Nn{X-Øn¬ < AMB, < ANB Ch A\p-]q-c-I-ß-fm-Wv.

Nn{X-Øn¬ O hrØ-tI-{μw, < POQ = 11-00 BWv.
 < PSQ,  < PRQ Ch ImWp-I.

R

S

QP

A M

B

N

A

Q

R

P

S
O

2) Hcp hrØ-Øn¬ hymk-a-√mØ Hcp Rm¨ BWv PQ . sNdnb hrØ-̀ mK-Ønse tIm¨ henb
hrØ-̀ m-K-Ønse tImWns‚ aq∂v aS-ßm-Wv. Hmtcm `mK-Øn-sebpw tIm¨ F{X?

3) O tI{μ-amb hrØ-Øn¬ AB Hcp RmWpw P hrØ-Ønse _nμp-hp-am-Wv.  < APB = 700 BI-Ø-
°-hn[w hrØhpw RmWpw hc-bv°p-I.

Nn{X-Øn¬ C hrØ-tI-{μhpw, AB RmWpw BI-Ø-°-
hn[w hrØw hc-®m¬ ABbpsS Ccp-̀ m-K-Øp-ap≈ Nm]-
Ønse tImWp-Iƒ F{X?

A

C

B
400 400

5) ka-̀ p-P-{Xn-tImWw PQR ¬ P tI{μhpw QR Hcp RmWpw BI-Øn-°-hn[w hrØw hc-®m¬ QR
s‚ Ccp-̀ m-K-Øp-ap≈ Nm]-Ønse tImWp-Iƒ F{X?

6) ka-]m¿iz-a-́ -{Xn-tIm-W-Øns‚ a -́aqe tI{μhpw I¿Ww Hcp RmWpw BI-Ø-°-hn[w hrØw
hc-®m¬ I¿W-Øns‚ Ccp-̀ m-K-Øp-ap≈ Nm]-Ønse tImWp-Iƒ F{X?

7) ka-]-©-̀ pP-Øns‚ ]cn-hr-Ø-Øn¬ Hmtcm hi-Øn-s‚bpw Ccp-̀ m-K-Øp≈ Nm]-Ønse tImWp-
Iƒ F{X?

8) 3.5 sk.ao Bc-Øn¬ hrØw hc-bv°p-I. Cu hrØw ]cn-hr-Ø-am-I-Ø-°-hn[w Hcp ka-̀ p-P-
{Xn-tImWw hc-bv°p-I.

4)
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9) ]cn-hrØ Bcw 4 sk‚n-ao-‰dpw c≠v tImWp-Iƒ 42½0 , 550- bp-amb {XntImWw hc-bv°p-I.

Nn{X-Øn¬ 'O' hrØ-tI-{μw, OP bpw CA bpw kam-¥cw
OQ Dw CB bpw kam-¥-cw.
< POQ s‚ D≈n¬ hrØ-Øns‚     `mKw Dƒs∏-Sp-∂p-
sh-¶n¬ < ACB bpsS D≈n¬ hrØ-Øns‚ F{X-̀ mKw?

1
12

B
Q

P

C O

10)
A

hrØhpw NXp¿`p-Phpw
Hcp hc-bn-e√mØ GXv aq∂v _nμp-°-fn¬ IqSnbpw ({Xn-tIm-W-Øns‚ aq∂v aqe-I-fn¬ IqSn-
bpw) hrØw hc-bv°m-sa∂v HºXmwXc-Øn¬ ]Tn-®n-́ p-≠v. Hcp NXp¿`p-P-Øns‚ \mev aqe-I-
fn¬ IqSnbpw IS-∂p-t]m-Ip∂ Hcp hrØw hc-bv°mtam F∂pw Aßns\ hc-bv°m-hp∂ NXp¿`p-
P-Øns‚ {]tXy-I-X-Iƒ Fs¥∂pw Cu `mKØv {]Xn-]m-Zn-°p-∂p.

 Hcp NXp¿`p-P-Øns‚ aqe-I-sf√mw Hcp hrØ-Øn-em-sW-¶n¬ AXns‚ FXn¿tIm-Wp-Iƒ A\p-
]q-c-I-ß-fm-Wv.

 Hcp NXp¿`p-P-Øns‚ aq∂v aqe-I-fn¬ IqSn hc-bv°p∂ hrØ-Øn\v ]pd-ØmWv \mem-asØ
aqe-sb-¶n¬, B aqe-bn-sebpw FXn¿aq-e-bn-sebpw tImWp-I-fpsS XpI 180-0tb-°mƒ IpdhmWv.

 Hcp NXp¿`q-P-Øns‚ aq∂v aqe-Ifn¬ IqSn hc-bv°p∂ hrØ-Øn-\-I-ØmWv \mem-asØ aqe-
sb-¶n¬, B aqe-bn-sebpw FXn¿aq-e-bn-sebpw tImWp-I-fpsS XpI 1800 tb°mƒ IqSp-X-em-
Wv.

 Hcp NXp¿`p-P-Øns‚ FXn¿tIm-Wp-Iƒ A\p-]q-c-I-am-sW-¶n¬ AXns‚ \mev aqe-I-fn¬ IqSnbpw
IS-∂p-t]m-Ip∂ hrØw hc-bv°mw. (A-Øcw NXp¿`p-PsØ N{Inb NXp¿`pPw F∂v hnfn-°p-
∂p)

 NXp-c-ß-sf√mw N{Inb NXp¿`p-P-ß-fm-Wv.

 ka-]m¿iz-ew-_-I-ßƒ N{Inb NXp¿`p-P-ß-fm-Wv.

 NXp-c-a-√mØ kmam-¥-cnIw N{Inb NXp¿`p-P-a-√.

 ka-]m¿iz-a-√mØ ew_Iw N{Io-I-N-Xp¿`p-P-a-√.

 hnI¿W-ßƒ Xpey-a-√mØ ka-̀ p-P-km-am-¥-coIw N{Inb NXp¿`p-P-a-√.

A

D
C

B P

S R

Q K

N

M

L

Nn-{X-Øn¬ < A + < C = 1800 ,  < B + < D = 1800

< Q, < S ChbpsS XpI 1800 tb°mƒ Ipd-hm-Wv.

< L, < N Ch-bpsS XpI 1800 tb°mƒ IqSp-X-em-Wv.
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1) NphsS sImSp-Øn-cn-°p∂ Hmtcm NXp¿`p-P-Øn-s‚bpw A, B, C F∂o aqe-I-fn¬ IqSn-bp-ff
hrØw hc-®m¬ D F∂ aqe-, hrØ-Øns‚ Fhn-sS-bm-bn-cn-°pw.

A

D C

B

700

A

D C

B

800

D

C

A

600

ew_Iw ABCD kmam-¥-cnIw ABCD ka-̀ p-P-km-am-¥-cnIw ABCD

2) NXp¿`pPw  PQRS ¬ < P = 1200, < Q =800, < R = 700 BIp-∂p.

(i) P,Q,RCh Dƒs∏-Sp∂ hrØw hc-®m¬ AXnse _nμp-hmtWm S ? F¥p-sIm≠v?

(ii) PR hymk-amb hrØw hc-®m¬ AXnse _nμp-hmtWm S? F¥p-sIm≠v?

3) N{Iob NXp¿`pPw ABCD bn¬ AD=CD, < BAC=400 , < BCA=600Bbm¬ {XntImWw ADCbpsS
tImWp-Iƒ IW-°m-°p-I.

Nn{X-Øn¬  RQ=RT,   < QTR =400 BIp-∂p.

NXp¿`pPw  PQRS s‚ F√m tImWp-Ifpw IW-°m-°pI.

4)

P Q
T

R

S

5) Nn{X-Øn¬  < BAC =350 ,  < CBD =300  ,  < DCA =600  BIp-∂p.

< CAD, < BCD, < ADB Ch ImWp-I.

D

C

BA

6) N{Iob NXp¿`pPw PQRS bn¬ < P bpsS c≠v aS-ßmWv < R. < Qs‚ aq∂p aS-ßmWv. < S. \mev
tImWp-Ifpw IW-°m-°p-I.

7) N{Iob NXp¿`pPw ABCD bn¬ AB bpw DCbpw kam-¥-c-am-Wv. < A = 800 BsW-¶n¬ a‰v aq∂v
tImWp-Ifpw IW-°m-°p-I.

B
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8)

Nn{X-Øn¬ aq∂v hrØ-ßfpw IS-
∂p-t]m-Ip∂ _nμp-hmWv O. < OPA,
< OQB, < ORC  Ch Xpey-am-sW∂v
sXfn-bn-°p-I.

C

Q

O

B

PA

R

c≠p- Rm-Wp-Iƒ
hymk-a√mØ c≠v RmWp-Iƒ hrØ-Øn-\p-≈n¬ apdn-®p-I-S-°p-tºmƒ D≠m-Ip∂ \mev `mK-
ßƒ XΩn-ep≈ _‘-amWv Cu ]mT-̀ m-KØv {]Xn-]m-Zn-®n-́ p-≈-Xv. Cu Bibw D]-tbm-Kn-®v,
Hcp NXp-c-Øn\v Xpey-]-c-∏-f-hp≈ as‰mcp NXp-c-tam, ka-N-Xp-ctam \n¿Ωn-°p∂ hn[hpw N¿®-
sN-øp-∂p.

 Hcp hrØ-Ønse c≠p RmWp-Iƒ hrØ-Øn-\p-≈n¬ apdn-®p-I-S-°p-tºmƒ c≠v RmWp-I-
fpsSbpw `mK-ßƒ XΩn-ep≈ KpW-\-̂ ew Xpey-am-Wv.

Nn{X-Øn¬ F∂o RmWp-Iƒ ]c-kv]cw
apdn-®p-I-S-°p∂ _nμp-hmWv P .
PA x PB = PC x PD Bbn-cn-°pw.

IqSmsX PA, PB  F∂o `mK-ßƒ hi-ß-fmb NXp-c-Øns‚ ]c-∏-fhv = PA x PB ; PC, PD
F∂o `mK-ßƒ hi-ß-fmb NXp-c-Øns‚ ]c-∏-fhv = PC x PD

 AXm-bXv Hcp hrØ-Ønse c≠v RmWp-Iƒ hrØ-Øn-\p-≈n¬ apdn-®p-I-S-°p-tºmƒ Hmtcm
RmWn-s‚bpw `mK-ßƒ hi-ß-fmb N-Xp-c-ßƒ°v Htc ]c-∏-f-hm-Wv.

 hrØ-Ønse Hcp hymk-Øn-s\, AXn\v ew_-amb Rm¨ apdn-®p-I-S-°p-tºmgp≈ `mK-ß-fpsS
KpW-\-̂ -ew, RmWns‚ ]Ip-Xn-bpsS h¿K-Øn\v Xpey-am-Wv.

D
B

P

C

A

Nn{X-Øn¬ AB hymkw ABbv°v ew_-am-Wv CD.
ABsb CDapdn-®p-I-S-°p∂ _nμp P.
PA x PB = PC2 Bbn-cn-°pw.

IqSmsX PA, PB F∂o `mK-ßƒ hi-ß-fmb NXp-c-Øns‚ ]c-∏-fhv = PA x PB
PC hi-amb ka-N-Xp-c-Øns‚ ]c-∏-fhv = PC2

A

D

B

C



27

 AXm-bXv hrØ-Ønse Hcp hymk-Øn-s\, AXn\v ew_-amb Hcp Rm¨ apdn-bv°p∂ `mK-
ßƒ hi-ß-fmb NXp-c-Øn‚ ]c-∏-f-hv, RmWns‚ ]IpXn hi-amb ka-N-Xp-c-Øns‚ ]c-∏-f-
hn\v Xpey-am-Wv.

Nn{X-Øn¬ AB, CD  F∂o RmWp-Iƒ \o´n-b-
t∏mƒ, hrØ-Øn\v ]pdØv P bn¬ Iq´n-ap-́ p-∂p.
At∏mƒ PA  x PB = PC x PD  Bbn-cn-°pw.

Nn{X-Øn¬ PC= 6 sk.-an, PD= 8 sk.an,

PB = 5 sk.an BIp-∂p.

(i)  PA, PB F∂o ̀ mK-ßƒ hi-ß-fmb NXp-c-Øns‚
]c-∏-fhv F{X?

(ii)  PA IW-°m-°p-I.

Nn{X-Øn¬ AB hymk-am-Wv. PC= 12 sk.an,

PA = 16 sk.an BIp-∂p.

(i)  PA, PB F∂o ̀ mK-ßƒ hi-ß-fmb NXp-c-Øns‚
]c-∏-fhv F{X?

(ii)  PB IW-°m-°p-I.

Nn{X-Øn¬ AP =AQ  IqSmsX AR=5 sk.ao, AS=2
sk.ao F¶n¬ APF{X?

 D

B

C

PA

1) P

C
B

A D

2)

P

C

BA

3) D

B

C

P
A

4)

Nn{X-Øn¬ PB = 14 sk.an, AB = 10 sk.an,

PD = 12 sk.an Bbm¬ CDF{X?

S
Q

A

P
R
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Nn{X-Øn¬ AP =AB  IqSmsX PC=4 sk.ao, CD=14
sk.ao F¶n¬ PA F{X?

A

C

B

PD
5)

6) 4.5 sk.ao \ofhpw 3 sk.ao hoXn-bp-ap≈ NXpcw hc-bv°p-I. CtX ]c-∏-fhpw \ofw 5 sk.ao
Dw Bb NXpcw hc-bv°p-I.

7. 6 sk.ao \ofhpw 4 sk.ao hoXn-bp-ap≈ NXpcw hc-bv°p-I. CtX ]c-∏-f-hp≈ ka-N-Xpcw
\n¿Ωn-°p-I.

8. 12 NXp-c{i sk.ao ]c-∏-f-hp≈ ka-N-Xpcw hc-bv°p-I.

9. hi-ß-fpsS \ofw 6.5 skao, 7 sk.-ao, 5 sk.ao Bb {XntImWw hc-bv°p-I. CtX ]c-∏-f-
hp≈ ka-N-Xpcw \n¿Ωn-°p-I.

10. 6 sk.ao \of-ap-ff hc hc-bv°p-I. Cu hc hi-ambn ka-̀ p-P-{Xn-tImWw \n¿Ωn-°p-I.

PA xPB = PC x PD  BW-t√m.
PQ=PB bpw PR = PD  bpw Bbm¬
NXpcw APQS s‚ ]c-∏-fhpw
NXpcw CPRT bpsS ]c-∏-fhpw
Xpey-am-bn-cn-°pw.

Cu Bibw D]-tbm-Kn®pw Hcp NXp-c-Øn\v Xpey ]c-∏-f-hp≈ as‰mcp NXpcw hc-bv°pI

DZm:˛ \ofw 5 sk.-ao, hoXn 3 sk.ao Bb NXpcw hc-bv°p-I. CtX ]c-∏-fhpw \ofw 6 sk.-ao Dw
Bb NXpcw hc-bv°p-I.

\ofw 5 sk.-ao, hoXn 3 sk.ao Bb NXpcw
APQR hc-bv°p-I. PB=PQ BI-Ø-°-hn[w
AP bn¬ B F∂  _nμp AS-bm-f-s∏-Sp-Øp-
I. 6 sk.ao \of-Øn¬ PC hc-bv°p-I. A,B,C
F∂o _nμp-°-fn¬ IqSn IS-∂p-t]m-Ip∂
hrØw hc-bv°p-I. ( UABC bpsS ]cn-hr-
Øw) Cu hrØw PCsb apdn-®p-I-S-°p∂
_nμp D Fs∂-Sp-Øm¬ PA x PB = PC x PD
Bbn-cn-°p-a-t√m.
PC bv°v ew_-ambn Pbn¬ IqSn Hcp hc
hc®v AXn¬ PS x PD BI-Ø-°-hn[w S
AS-bm-f-s∏-Sp-Øp-I. NXpcw CPST hc-bv°p-
I. NXpcw APQR\pw NXpcw CPST °pw Htc
]c-∏-f-hm-bn-cn-°p-at√m?

\ofw 4 sk.-ao, hoXn 2.5 sk.ao Bb NXpcw hc-bv°p-I. CtX ]c-∏-fhpw \ofw 5 sk.ao Dw Bb
NXpcw \n¿Ωn-°p-I.
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IqSp-X¬ ]cn-io-e\ {]iv\-ßƒ
1) {XntImWw PQR ¬. PQ= PR.  QR hymk-amb hrØ-Ønse _nμp-hmWv P F¶n¬  ∠ PQR  F{X?

Nn{X-Øn¬ P,Q tI{μ-ß-fmb hrØ-
ßƒ C, D F∂o _nμp-°-fn¬ JWvUn-
°p-∂p. A,C, B Ch Htc hc-bnem-sW-
¶n¬ < APD = < BQD F∂v sXfn-bn-
°p-I.

2)

3) {XntImWw ABC bn¬ AC=BC BWv. AB Rm¨ Bbn hc-bv°p∂ hrØw, AC, BC F∂o hi-
ßsf bYm-{Iaw P,Q F∂o _nμp-°-fn¬ apdn-®p-I-S-°p-∂p. PC = QC F∂v sXfn-bn-°p-I.

4)
Nn{X-Øn¬ O hrØ-tI-{μw. AB bpsS
\ofw hrØ-Øns‚ Bc-Øn\v Xpey-
am-Wv. < ACB ImWpI

5) N{Io-b-N-Xp¿`pPw ABCDbpsS hnI¿W-ßƒ P bn¬ apdn-®p-I-S-°p-∂p. {XntImWw APB ka-̀ p-
P-{Xn-tIm-W-am-sW-¶n¬ UCPD ka-̀ p-P-{Xn-tIm-W-am-sW∂v  sXfn-bn-°p-I.

6)

Nn{X-Øn¬ AB hymk-am-Wv.

IqSmsX BQ= BR
∠ PBR =200 Bbm¬

∠ ARB, ∠ APB, ∠ AQB Ch ImWp-I.

7)

Nn{X-Øn¬ AB hymk-am-Wv. BQ=BR BIp-
∂p. < ARB, < APB, < AQB F∂o Af-hp-
Iƒ kam-¥c t{iWn-bn-em-sW∂v sXfn-
bn-°p-I.

A
C

Q B

D

P

A B

C

O

A B

R
P

Q

A B

R
P

Q

8) N-Xp¿`pPw ∠ ABCD bn¬ BIp-∂p. ∠ A = 750, ∠ B=1100, < C=1050

i) Cu NXp¿`p-P-Øns‚ \mev aqe-I-fn¬ IqSnbpw IS-∂p-t]m-Ip∂ hrØw hc-bv°mtam? F¥p-
sIm≠v?

ii) AC hymk-ambn hc-bv°p∂ hrØ-Øn¬ B,  D F∂o aqe-Iƒ hrØ-Øn-\-I-tØm, ]pdtØm,
hrØ-Øn¬ Xs∂tbm F∂v ImWp-I.
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hrØ-ßƒ

UNIT TEST Score : 20

Nn{X-Ønse hrØ-hymkw 10 sk.ao

∠ OCA = 300 Bbm¬ BC, AC F∂o RmWp-I-
fpsS \ofw ImWp-I.

1)

2) Hcp ka-̀ p-P-{Xn-tIm-W-Øns‚ hi-ßƒ hymk-ß-fmb hrØ-ßƒ Hcp _nμp-hn¬ IqSn IS-
∂p-t]m-Iptam? F¥p-sIm≠v?

O hrØ-tI{μw

∠ OAB =400   ∠ OBC =400

∠ΒΑC F{X? ∠ΟΑC F{X?

3)

4) 7½ 0 tIm¨ \n¿Ωn-°p-I. (tIm¨ am]n\n D]-tbm-Kn-°m-sX)

Nn{X-Øn¬ O hrØ-tI{μw

∠ OBA =500   ∠ OBC =200

AC hrØ-Øns‚ Bc-Øn\v Xpey-amWv F∂v
sXfn-bn-°p-I.

5)

ABCDE  Hcp ka-]-©-̀ p-P-am-Wv.

∠ APB  F{X?
6)

7) hi-ßƒ 6 sk.ao, 4 sk.ao Bb NXpcw \n¿Ωn-°p-I. AXn\v Xpey-]-c-∏-f-hp-≈Xpw Hcp
hiw 7 skan Bb as‰mcp NXpcw \n¿Ωn-°p-I.

8) hi-ßƒ 5 sk.-ao, 6 sk.-ao, 7 sk.ao Bb {XntImWw \n¿Ωn®v AXn\v Xpey-]-c-∏-f-hp≈
ka-N-Xpcw \n¿Ωn-°p-I.

(3)

(3)

(2)

(3)

(3)

(2)

(2)

(2)

A O
B

C

300

A B

O

C

C

BA

D

O

DD

C

B

P

A

E
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3
km[y-X-I-fpsS KWnXw

{][m\ Bi-b-ßƒ
(1) km[yX F∂ Bibw

(2) km[y-Xsb kwJym-]-c-ambn hymJym-\n-°¬

(3) PymanXob {]iv\-ß-fn¬ km[y-X-bpsS D]-tbm-Kw.

(4) km[yX IW-°m-°p∂ {]mtbm-KnI kμ¿ -̀ßfpw {]tbm-K-co-Xn-I-fpw.

ap∂-dnhv
A`m-Py-kw-Jy-Iƒ, KpWn-X-ßƒ, NXp-cw, {XntIm-Ww, hrØw F∂n-h-bpsS ]c-∏-f-hp-Iƒ, ̀ n∂-
kw-Jy-I-fpsS eLq-I-cWw XpS-ßn-b-h.

I 1) 1 apX¬ 10 hsc-bp≈ FÆ¬ kwJy-I-fn¬ F{X H‰-kw-Jy-I-fp≠v? Ah Gh? F{X Cc-́ -
kw-Jy-I-fp≠v? Ah Gh?

2) 20 t\°mƒ sNdnb 3s‚ KpWn-X-ßƒ F{X FÆ-ap≠v? Ah GsXms°?

3)1 apX¬ 10 hsc-bp≈ FÆ¬ kwJy-Ifpw Hmtcm-∂ns‚bpw F√m LS-I-ßfpw Fgp-Xp-I.

LS-I-ß-fpsS FÆw 2 Bb kwJy-Iƒ th¿Xn-cn-s®-gp-Xp-I. Ch A`mPy kwJy-I-fm-Wv. (1
F∂ kwJy `mPytam A`m-Pytam As√∂v kqNn-∏n-°p-I.)

4) 1 apX¬ 30 hsc-bp≈ FÆ¬ kwJy-I-fn¬ A`m-Py-kw-Jy-Iƒ GsXms°?

5) Hmtcm Nn{X-Ønepw sjbvUv sNbvX `mK-Øns‚ ]c-∏-fhv ImWp-I.
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II 1) s]´n I
apØp-Iƒ

s]´n II
apØp-Iƒ

4 Idp∏v
6 shfp∏v

3 Idp∏v
7 shfp∏v

a) GsX-¶nepw Hcp s]´n-bn¬ \n∂v ImWmsX Hcp apØv FSp-°mw. Idp∏v apØv th≠-bmƒ GXv
s]´n-bn¬ \ns∂-Sp-°p-∂-XmWv \√Xv? F¥p-sIm≠v?

b) H∂masØ s]´n-bn¬ BsI F{X apØp-Iƒ? H∂m-asØ s]´n-bn¬ \n∂v Hcp Idp∏v apØv In´m-
\p≈ km[yX F{X?

c) c≠masØ s]´n-bn¬ \n∂v Hcp Idp∏v apØv In´m-\p≈ km[yX F{X? shfp∏v apØv In´m-\p≈
km[y-Xtbm?

Idp∏v apØv In´m-\p≈ km[yX = Idp∏v apØp-I-fpsS FÆw
                                   BsI apØp-I-fpsS FÆw

2) ]¥p-Iƒ
s]´n 1

\oe 2
a™ 1

]¥p-Iƒ
s]´n 2

\oe 5
a™ 5

]¥p-Iƒ
s]´n 3

\oe 4
a™ 7

Hcp s]´n-bn¬ \n∂pw ImWmsX Hcp ]s¥-Sp-°p-∂p.

]´nI ]qcn-∏n-°pI

BsI
]¥p-Iƒ

\oe-bpsS
FÆw

a™-bpsS
FÆw

\oe In´m-\p≈
km[yX

a™ In´m-\p≈
km[yX

s]´n 1

s]´n 2

s]´n 3

3) 1 apX¬ 10 hsc-bp≈ FÆ¬ kwJy-Iƒ Hmtcm∂pw Hmtcm tSm°-Wn¬ tcJ-s∏-SpØn Hcp s]´n-
bn¬ CSp-∂p. CXn¬ \n∂pw ImWmsX Hcp tSm°¨ FSp-°p-∂p.

a) BsI tSm°-Wp-I-fpsS FÆw F{X ?

b) H‰-kw-Jy-bp≈ F{X tSm°-Wp-Iƒ ?

c) Hcp tSm°¨ FSp-°p-tºmƒ H‰-kwJy In´m-\≈ km[yX F{X?

d) Cc-´-kw-Jy-In-´m-\p≈ km[y-Xtbm?

e) A`m-Py-kw-Jy-Iƒ F{X?

f) A`m-Py-kwJy In´m-\p≈ km[yX F¥v?

g) 3s‚ KpWnXw In´m-\p≈ km[yX F{X?

4) H∂m-asØ s]´n-bn¬ Imcw-t_m¿Uv tImbn-\p-Iƒ 8 FÆ-ap-≠v. (3 Idp∏pw 5 shfp-∏pw). c≠m-
asØ s]´n-bn¬ 5 IdpØ tImbn\pw 7 shfpØ tImbn-\p-am-Wp-≈-Xv. Hcp shfpØ tImbn≥
In´m≥ GXv s]´n-bn¬ \n∂v FSp-°p-∂-XmWv \√Xv?
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iii) NphsS sImSp-Øn-cn-°p∂ Nn{X-ß-fn¬ Hmtcm-∂nepw IÆ-S®v Hcp IpØn-Sp∂p F∂v Icp-Xp-I.
IpØv sjbvUv sNbvX `mKØv hogm-\p≈ km[yX IW-°m-°p-I.
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A B

CD

hrØ-Øns‚
hymkw = 6 sk.ao
ABCD ka-N-Xpcw

XpS¿∂v Hmtcm Nn{X-Ønepw Af-hp-Iƒ \¬ImsX CtX tNmZy-ßƒ Bh¿Øn-°p-I. km[y-X-
bn¬ am‰-an-s√∂v Xncn-®-dn-b-s´.

tPmSn-Iƒ
IV (1) Hcp tlm -́en¬ NphsS sImSp-Ø `£-W-ßƒ e`y-am-Wv.

A\p-hn\v enÃv F bn¬ \n∂pw enÃv _n bn¬ \n∂pw Hmtcm C\w hoXw sXc-s™-Sp-°-Ww.
CXv GsXms° hn[-Øn-em-hmw. tPmSn-I-fmbn Fgp-Xp-I. DZm: (]p´v, IS-e) BsI F{X tPmSn-
Iƒ ? tPmSn-I-sf√mw Fgp-XmsX BsI tPm-Sn-I-fpsS FÆw ImWm≥ Fgp-∏-hgn F¥v?

(2) _m_p bm{X-bvs°m-cp-ßp-tºmƒ 3 j¿´pw 2 Po≥kpw FSp-Øp-sh-®p.

j¿´v˛ shfp-∏v, ]®, hb-e‰v

Po≥kv ˛ Idp-∏v, \oe

Hcp j¿´pw Hcp Po≥kpw tN¿∂ Hcp tPmSn hkv{X-ßƒ F{X hn[-Øn¬ sXc-s™-Sp°mw?
Ah Gh?

(3) Hcp ¢mkn¬ 20 B¨Ip-́ n-Ifpw 25 s]¨Ip-́ n-I-fp-ap-≠v. Hcp a’-c-Øn¬ ]s¶-Sp-°m≥
¢mkn¬ \n∂v Hcp B¨Ip-́ nbpw Hcp s]¨Ip-́ nbpw tN¿∂ Soans\ sXc-s™-Sp-°-Ww. F{X
hyXykvX hn[-Øn¬ sXc-s™-Sp∏v km[y-amWv?

(4) s]´n I ¬ 3 \oe apØp-Ifpw s]´n II ¬ 4 \oe-ap-Øp-I-fp-ap-≠v.

(a) Hmtcm s]´n-bn¬ \n∂pw Hmtcm apØp-hoXw FSp-°p-∂p. BsI F{X- tPmSn-Iƒ?

(b) H∂m-asØ s]´n-bn¬ 2 shfpØ apØpw c≠m-asØ s]´n-bn¬ 3 shfpØ apØpw IqSn
CSp-∂p. Hmtcm-∂nepw apØp-I-fpsS FÆw ImWn°p∂ Ub{Kw hc-bv°p-I.

]p´v
N∏mØn
]Øncn

F

ISe
sNdp-]-b¿

_mPn

_n

2

b2
b1 b3

1

B2
B1 B3

\oe 3
shfp∏v 2

         I
\oe 4

shfp∏v 3

         II

b4
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(c) H∂m-asØ s]´n-bn¬ BsI F{X apØp-Iƒ? c≠m-asØ s]´n-bntem?

(d) Hmtcm s]´n-bn¬\n∂pw Hmtcm \oe apØp-hoXw FSp-°p∂p F∂n-cn-°-s´. c≠pw \oe--bm-
hp∂ F{X-tPm-Sn-Iƒ?

(e) Hmtcm s]´n-bn¬\n∂pw Hmtcm apØv hoXw ImWmsX FSp-°p-∂p. BsI F{X tPmSn-Iƒ?

(f) c≠p apØp-Ifpw \oe-bm-hm-\p≈ km[yX F¥v?

(g) c≠pw shfp∏v BIm-\p≈ km[yX F¥v?

(h) H∂m-a-tØ-Xn¬ \n∂v \oebpw c≠m-a-tØ-Xn¬ \n∂v shfp∏pw In´p∂ F{X-tPm-Sn-Iƒ?

(i) H∂m-a-tØ-Xn¬ \n∂v shfp∏pw c≠m-a-tØ-Xn¬ \n∂v \oebpw In´p∂ F{X tPmSn-Iƒ?

(j) HscÆw am{Xw \oe-bm-hp∂ BsI tPmSn-Iƒ F{X?

(k) Hmtcm s]´n-bn¬ \n∂pw Hcp apØv FSp-°p-tºmƒ HscÆw am{Xw \oe-bm-hm-\p≈ km[yX
F{X?

(l) Hsc-Æ-sa-¶nepw \oe-bm-hm-\p≈ km[y-Xtbm?

5. Hcp s]´n-bn¬ 1 apX¬ 10 hsc \º-dp-Iƒ Hmtcm∂pw Hmtcm …n∏n¬ FgpXn C´n-́ p≠v. as‰mcp
s]´n-bn¬ 1 apX¬ 15 hsc \º-dp-Ifpw D≠v. Hmtcm s]´n-bn¬ \n∂pw Hmtcm …n∏v hoXw FSp-
°p-∂p.

(a) BsI km[y-amb tPmSn-Iƒ F{X?

(b) c≠pw H‰-kw-Jy-bm-hp∂ tPmSn-Iƒ F{X?

(c) c≠pw H‰-kw-Jy-bm-hm-\p≈ km[y-X- F{X?

(d) c≠pw Cc-́ -kw-Jy-bm-hm-\p≈ km[yXtbm?

(e) HscÆw am{Xw A`m-Py-kw-Jy-bm-hm-\≈ km[yX F¥v?

(f) Hcp A`m-Py-kwJy F¶nepw In´m-\p≈ km[yX F{X?
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bqWn‰v sSÃv

1. Hcp s]´n-bn¬ 3 ]® apØp-Ifpw 7 Nph∂ apØp-I-fp-ap-≠v. AXn¬ \n∂pw Hcp apsØ-Sp-Øm¬
AXv ]®-bm-Im-\p≈ km[yX F{X? Nph-∂-Xm-hmt\m?

2. Hcp k©n-bn¬ 4 shfpØ ]¥pw 5 IdpØ ]¥p-ap-≠v. as‰mcp k©n-bn¬ 3 shfpØ ]¥pw
4 IdpØ ]¥p-ap-≠v. Hcmƒ°v Hcp IdpØ ]¥v thWw. GXv k©n-bn¬ \ns∂-Sp-°p-∂-XmWv
\√Xv? F¥p-sIm≠v?

3. 10 F ¢mkn¬ 15 B¨Ip-́ n-Ifpw 25 s]¨Ip-́ n-I-fp-ap-≠v. 10 _nbn¬ 20 B¨Ip-́ n-Ifpw 15
s]¨Ip-́ n-I-fp-am-Wp-≈-Xv. Hmtcm ¢mkn¬ \n∂pw Hmtcm Ip´nsb sXc-s™-Sp-°-Ww.

a) c≠pw B¨Ip-́ n-IfmIm-\≈ km[yX F{X?

b) c≠pw s]¨Ip-́ n-IfmIm-\p≈ km[yX F{X?

c) Hcp B¨Ip-́ nbpw Hcp s]¨Ip-́ n-bp-am-Im-\p≈ km[yX F{X?

4.

5. Hcp Iq -́bn¬ 20 ]®-am-ßbpw 30 ]gpØ amß-bp-ap-≠v. as‰mcp Iq -́bn¬ 25 ]®-am-ßbpw 35
]gpØ amß-bp-ap-≠v. Hmtcm Iq -́bn¬ \n∂pw Hmtcm amß hoXw FSp-°p-∂p. Hcp ]gpØ
amß-sb-¶nepw In´m-\p≈ km[yX F{X?

ABCD Hcp ka-N-Xp-c-am-Wv. Cu ka-N-Xp-
c-Øn¬ IÆ-S®v Hcp IpØn-́ m¬ hrØ-
Øn-\-I-Øm-hm-\p≈ km[yX F{X?

A B

CD
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4
c≠mw-IrXn ka-hm-Iy-ßƒ

{][m\ Bi-b-ßƒ
 c≠mw-IrXn ka-hm-Iy-Øns‚ cq]o-I-cWw

 c≠mw-IrXn ka-hmIyw Dƒs∏-Sp∂ {]iv\-ß-fpsS ]cn-lm-cw.

 c≠v ]cn-lm-c-ßƒ e`n-°p∂ c≠mw-IrXn ka-hm-Iy-ßƒ

 h¿K-Øn-Ihv

 ka-hm-Iy-ßfpw _lp-]-Z-ßfpw XΩn-ep≈ _‘w

 ax2 + bx +c = o  BsW-¶n¬

ap∂-dnhv
ka-hm-Iy-ß-sf-°p-dp-®p≈ [mcW

(x + a)2  =  x2 + 2ax + a2

(x - a)2  =  x2 - 2ax + a2

x2 - a2  =  (x+ a) (x -  a)
Np‰-f-hv, ]c-∏-fhv (N-Xp-cw, ka-N-Xp-cw, {XntIm-Ww apX-em-bh)

`n∂-kw-Jy-I-fpsS eLq-I-cWw

ss]Ø-tKm-dkv kn≤m-¥w.

{]h¿Ø\w˛1
NphsS sImSp-Øn-́ p≈ `mjm-hm-Iy-ß-fn¬ \n∂pw KWnX hmIy-ßƒ cq]o-I-cn-°p-I.

1. Hcp ka-N-Xp-c-Øns‚ ]c-∏-fhv 81 N.-sk.ao BIp-∂p.

2. Hcp FÆ¬ kwJy-bpsS h¿§-Øn-t\mSv 6 Iq´n-bm¬ 150 In´p-∂p.

3. Hcp kwJy-bn¬ \n∂v 5 Ipd®v h¿Kw I≠-t∏mƒ 16 e`n-®p.

4. Hcp NXp-c-Øns‚ hoXn \ofsØ-°mƒ 4 skan Ipd-hm-bm¬ NXp-c-Øns‚ ]c-∏-fhv 165 N.-
sk.ao BWv.

5. XpS¿®-bmb c≠v H‰ kwJy-I-fpsS h¿K-ß-fpsS XpI 74 BIp-∂p.

6. Hcp a -́{Xn-tIm-W-Øns‚ I¿Ww AXns‚ ]mZ-Øns‚ c≠v Cc-́ n-tb-°mƒ 1 sk.an IqSp-X-em-
Wv. aq∂m-asØ hiw ]mZ-Øn-t\-°mƒ 7 sk.ao IqSp-X-ep-am-Wv.

7. Hcp FÆ¬ kwJy-bpsS 5 aSßv AXns‚ h¿K-Øns‚ c≠v aS-ßn-t\-°mƒ 2 IqSp-X-em-Wv.

8. Hcp kam-¥c t{iWn-bpsS s]mXp-hn-Xymkw 2 BWv. BZy-sØbpw c≠m-a-sØbpw ]Z-ß-
fpsS KpW-\-̂ -e-tØmSv 1 Iq´n-b-t∏mƒ 121 e`n-®p.

9. 40 sk.an Np‰-f-hp≈ Hcp NXp-c-Øns‚ ]c-∏-fhv 75 N.-sk.ao BWv.

10. Hcp kwJy-bp-sSbpw AXns‚ hyp¬{I-a-Øns‚bpw XpI    BIp-∂p.

x= -b+√b2 - 4ac
2a

26
5
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KWn-X-hm-Iy-Øn\v klm-b-I-am-Ip∂ GXm\pw kqN-\-Iƒ

XpS¿®-bmbn c≠v FÆ¬ kwJy-Iƒ : x, x + 1
XpS¿®-bmb c≠v Cc-́ -kw-Jy-Iƒ : x, x + 2
XpS¿®-bmb c≠v H‰-kw-Jy-Iƒ : x, x + 2
Hcp kwJybpw AXns‚ c≠v aSßpw : x, 2x
Hcp kwJybpw AXns‚ h¿Khpw : x, x2

Hcp kwJybpw AXns‚ hyp¬{I-ahpw : x, 1
    x

XpI 8 Bb c≠v kwJy : x, 8 - x
c≠v kwJy-Iƒ XΩn-ep≈ hymkw 5 : x, x + 5
NXp-c-Øns‚ Np‰-fhv 40 F¶n¬ \ofw + hoXn : 20

\ofw, hoXn : x, 20 - x
kam-¥-c-t{i-Wn-bnse BZy-]Zw : x
s]mXp-hn-Xymkw d F¶n¬ XpS¿®bmb c≠v ]Z-ßƒ : x, x + d

{]h¿Ø\w˛2
tImfw A bn¬ sImSp-Øn-cn-°p∂ `mjm-hm-Iy-Øn\v tbmPn® c≠mw-IrXn ka-hmIyw  tImfw
B bn¬ \n∂v FSp-sØ-gp-Xp-I.

A B

i) Hcp FÆ¬ kwJy-bpsS h¿Kw 64 BWv.

ii) Hcp ka-N-Xp-c-Øns‚ hi-ß-fpsS \ofw 3 sk.ao h¿≤n-∏n-
®-t∏mƒ ]c-∏-fhv 64 NXp-c{i sk.an Bbn.

iii) Hcp kwJy-bpsS h¿K-Øn¬ \n∂v AtX kwJy-bpsS 3 aSßv
Ipd-®m¬ 40 e`n-°pw.

iv) Hcp NXp-c-Øns‚ \ofw hoXn-sb-°mƒ 6 sk.ao IqSp-X-em-
Wv. AXns‚ ]c-∏-fhv 40 N.-sk.an

v) Hcp FÆ¬ kwJy-bpsS h¿K-Øn-t\mSv kwJy-bpsS c≠v
aSßv Iq´n-bm¬ 48 In´pw.

a) x2 +3x =64

b) x2 +2x =48

c) x2 +6x =40

d) (x +3)2 =64

e) x2 -3x =40

f) x2 =64

{]h¿Ø\w˛3
NphsS sImSpØ ka-hm-Iy-ß-fn¬ x s‚ hne ImWp-I. (x - F-Æ¬ kwJy-I-fm-Wv)

1. x2 = 49
2. 3x2 = 75
3. ½ x2 = 72
4. x2 +1 = 50
5. x2 +5 = 86
6. x2 - 3 = 118

J kqN\  x = √ 49
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7. 2x2 +1 = 73
8. (x + 1) 2 = 121
9. (x+4)2 = 169
10. (x - 3)2 = 49
11. (x - 8)2 = 225
12. (2x + 1)2 = 81
13. (3x+ 2)2 = 196
14. x2 +2x + 1  = 100
15. x2 +10x + 25 = 121
16. 4 x2 +28x + 49  = 289

{]h¿Ø\w˛4
c≠w-IrXn ka--hm-Iyw cq]o-I-cn®v {]iv\-ßƒ°v ]cn-lmcw ImWp-I,

1. Hcp ka-N-Xp-c-Øns‚ ]c-∏-fhv 625 N.-sk.an Bbm¬ Hcp hi--Øns‚ \of-sa¥v?

2. 3 ka-N-Xp-c-ßƒ tN¿Øv sh®v Hcp NXpcw D≠m-°p-∂p. NXp-c-Øns‚ ]c-∏-fhv 108 N.-sk.an
BsW-¶n¬ ka-N-Xp-c-Øns‚ hi-Øns‚ \ofw ImWp-I.

3. Hcp FÆ¬ kwJy-bpsS h¿K-Øn-t\mSv 10 Iq´n-b-t∏mƒ 586 BIp-∂p. kwJy GXv?

4. XpS¿®-bmb c≠v H‰ kwJy-I-fpsS KpW-\-̂ -e-Øn-t\mSv 4 Iq´n-b-t∏mƒ 256 e`n-®p. kwJy-Iƒ
Gh?

5. sP≥k\v emep-hn-t\-°mƒ 4 hb v IqSp-X-ep-≠v. Ah-cpsS hb- p-I-fpsS KpW-\-̂ -e-Øn-
t\mSv 4 Iq´n-bm¬ 169 In´pw. F¶n¬ Hmtcm-cp-Ø-cp-sSbpw hb-sk{X?

6. Nn{XØn¬ AB, CD  F∂o RmWp-Iƒ P F∂ _nμp-hn¬ kwK-an-°p-∂p. CD= 5 sk.-an, PD= 4
sk.an PB  bpsS \of-Øns‚ aq∂v aS-ßmWv AB bpsS \ofsa¶n¬ PB F{X?

7. Hcp a -́{Xn-tIm-W-Øns‚ ]mZ-Øn-t\-°mƒ 2 sk.ao IqSp-X-emWv ew_-h-iw. I¿Ww ]mZ-Øns‚
c≠v aS-ßn-t\-°mƒ 2 sk.an Ipd-hp-am-Wv. F¶n¬ a -́{Xn-tIm-W-Øns‚ hi-ß-fpsS \ofw I≠p-
]n-Sn-°p-I.

8. 4, 7, 10 .... F∂ kam-¥-c-t{i-Wn-bnse F{Xm-asØ ]Z-Øns‚ h¿K-amWv 1600?

9. ka-N-Xp-cm-Ir-Xn-bmb Hcp ssaXm-\-Øn\v Np‰pw 2 ao‰¿ hoXn-bn¬ Hcp ]mX-bp-≠v. ssaXm-
\hpw ]mXbpw tN¿∂ ka-N-Xp-c-Øns‚ ]c-∏-fhv 900 NXp-c-{i-ao-‰-dm-Wv. ssaXm-\-Øns‚ ]c-
∏-fhv F{X-bm-Wv.

10 400 cq]bv°v c≠v h¿jw Ign-bp-tºmƒ Iq´p-]-en-i-b-S°w 441 cq] e`n-®p. F¶n¬ ]en-i-\n-
c°v F{X-bm-Wv.

J kqN\  2x2 = 73-1, x2 = 72 ÷ 2,  x = √ ........... =.........

J (x + 1)2 = 102   ; x + 1  = 10  , ∴  x = ..............

C

A

D

B
P

5 cm
4 cm
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c≠v ]cn-lmcßƒ e`n-°p∂ c≠mw-IrXn ka-hm-Iy-ßƒ
Hcp kwJy-bpsS h¿K-Øn-t\mSv 1 Iq´n-b-t∏mƒ 50 e`n-°p∂p F¶n¬ kwJy GXv ?

hn]-coX {Inb sNøp-tºmƒ

kwJy-bpsS h¿Kw 49 F∂v e`n-°p-∂p.

49s‚ h¿K-aqeyw 7, ̨ 7 F∂n-h-bm-Wv. Cu {]iv\-Øn\v c≠v ]cn-lmcw e`n-°p-∂p. _oP-K-Wn-X-
co-Xn-bn¬ ]cn-lmcw ImWp-I-bm-sW-¶n¬

kwJy = x
x2 + 1 =50
x2 = 49
x = √ 49 = +7, -7

]cn-lmcw ImWp-I.
1) Hcp kwJy-bn¬ \n∂v 1 Ipd-®-Xns‚ h¿Kw 100 BWv. F¶n¬ kwJy GXv?

2) Hcp kwJy-bpsS h¿K-Øns‚ 5 aS-ßn¬ \n∂v 3 Ipd-®m¬ 77 e`n-°p-∂p. kwJy GXv?

h¿K-Øn-Ihv
(x + a)2 = x2 + 2ax + a2 F∂ ka-hm-Iy-Øn¬

a = 3 Bbm¬ (x + 3)2 = x2 + 2 x 3x x + 32

a = 4 Bbm¬ (x + 4)2 = x2 + 2 x 4x x + ...........
a = 5 Bbm¬ (x + 5)2 = x2 + 10 x + .............

{]h¿Ø\w ˛5
X∂n-cn-°p∂ {]kvXm-h-\-Isf ]q¿W-h¿K-am-°p∂ hn[-Øn¬ hn -́̀ mKw ]qcn-∏n-°pI.

i) x2 + 12x + ...............
ii) x2 + 2x + ...............
iii) x2 + 5x + ...............
iv) x2 - 10x + ............... kqN\ : x2 -2ax +a2 = (x-a)2

v) x2 - 16x + ...............
vi) x (x +6)  ............... kqN\ : x (x+6) = x2 +6x

- \ofw hoXn-tb-°mƒ 6 sk.ao IqSp-X-emb NXp-c-Øns‚ ]c-∏-fhv 55 N.-sk.an Bbm¬ hoXn-
sb¥v?

hoXn x Bbm¬

\ofw= .....................

]c-∏-fhv (x +6) x = 55
x2 +6 x = 55

h¿Kw ]q¿Øo-I-cn-®m¬

x2 +6x + ............ = 55 + .......
(x + 3) 2 = 64
x + 3 = 1 ............
x = + ........ As√-¶n¬  - .............

x \v c≠v hne e`n-°p-∂p-sh-¶nepw {]iv\-Øns‚ ]cn-lmcw GXv? F¥p-sIm≠v?
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{]h¿Ø\w ˛6
NphsS sImSp-Øn-cn-°p∂ c≠mw-IrXn ka-hm-Iy-ßƒ°v ]cn-lmcw ImWp-I.

i) x2 + 4 x =  21
ii) x2 - 8x =  65
iii) x2 + 5x =  -4
iv) x (x + 6) =  72
v) x (x +7) =  60
vi) 2x2 - 7x =  4

c≠mw-IrXn ka-hm-Iy-ßfpw _lp-]-Z-ßfpw XΩn-ep≈ _‘w

DZm:˛ p (x) = x2 + 6x + 9
p (-3 ) = (-3)2 + 6 (-3) + 9

= 9-18 + 9
= 0
∴ P (-3) = 0
x2 + 6x + 9= 0 s‚ ]cn-lmcw ImWp-I.

x2 + 6x = -9
x2 + 6x + ............ = -9 + ..........
(x + 3)2 = 0
∴ x + 3  = 0
x = -3

AXm-bXv  P (x) = 0 In´m≥ x= -3 Fs∂-Sp-°-Ww.

P (x) = 1 BIp-∂p. x ImWp-∂-sX-ßns\?

P (x) - 1 = 0 ,  x2 + 6x + 9 - 1 = 0
CXv x2 +6x + 8 = 0

x2 + 6x +8 F∂ _lp-]-Z-Øns\

q (x) Fs∂-gp-Xn-bm¬

q (x) = 0 e`n-°m≥ x \v GXv hne \¬tI-≠n-h-cpw.

x2 +6x +8 = 0
x2 +6x = -8
x2 +6x +9 = -8 +9
(x+3)2 =1
x + 3 = ± 1
x = +1-3 x= -1-3
= -2 = -4
q (x) = 0  BIm≥ x = -2, x = -4 hne \¬tI-≠n-h-cpw.

F¶n¬ ax2 + bx + c = 0  e`n-°m≥

x \v ]Icw Fs∂-Sp-t°-≠n-h-cpw.-b ± √ b2 - 4ac
2a
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{]h¿Ø\w ˛7
NphsS sImSp-Øn-cn-°p∂ Hmtcm c≠mw-IrXn _lp-]-Z-Ønepw x GsXms° kwJy-sb-Sp-Øm-
em-Wv. ]qPyw In´p-I.

a) x2 - 5 x +  4
b) x2 -  x -  12
c) x2 + x -  30
d) 9x2 + 12 x +  4

a x2 +  b x + c = o F∂ _lp-]Z ka-hm-Iy-Øns‚ x hne                         F∂ kq{X-hmIyw
D]-tbm-Kn®v I≠p-]n-Sn-°mw.

{]h¿Ø\w ˛8
_lp-]-Z-k-a-hmIyw cq]o-I-cn®v x s‚ hne ImWmw.

i)

ii) x2 + (x+1)2 = 313

iii)

iv)

v)

vi) 2n2 + n =300

vii)

viii) (50 +2x) (40 + 2x) = 2475

ix) (30- 2x) (20-2x) = 416

x) x2 + (x- 7)2 = (x+2)2

-b ± √ b2 - 4ac
2a

1
x + 1

x+ 10 =

n (n + 2)
2 = 210

1
xx - 8

3

600
x +  12 = 600

x -5

1
xx + 25

2

1
12

=

=
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bqWn‰v sSÃv

1. 14, 18, 22, 26, .............. F∂ kam-¥-c-t{i-Wn-bpsS F{X ]Z-ßƒ Iq´n-bm¬ 270 In´pw ?

2. Nn{X-Øn¬ AB= 8 sk.-an, BC= 10 sk.-ao, DE = 7 sk.ao AD= F{X?

3. Hcp Im¿ 300 In.ao Zpcw k©-cn-®p. CtX Im¿ thKX aWn-°q-dn¬ 10 In.ao h¿≤n-∏n-®n-cp-∂p--sh-
¶n¬ 1 aWn-°q¿ t\c-sØ-sb-Øp-am-bn-cp-∂p. Imdns‚ thKX IW-°m-°pI.

4. Hcp NXp-c-Øns‚ ]c-∏-fhv 60 N.-sk.ao BWv. AXns‚ \ofw 3 sk.an Ipd-bv°p-Ibpw hoXn 1
sk.ao Iq´p-Ibpw sNbvXm¬ ka-N-Xpcw In´pw. F¶n¬ NXp-c-Øns‚ \ofhpw hoXnbpw F{X?

5. 70 sk.ao \of-ap≈ Iºn hf®v NXpcw D≠m-°p-∂p. AXns‚ hnI¿WØns‚ \ofw 25 sk.ao
BsW-¶n¬ NXp-c-Øns‚ \ofhpw hoXnbpw ImWp-I.

6. KWnX ¢∫nse Ip´n-I-fn¬ Hmtcm Ip´nbpw ]ckv]cw ]pXp-h-’c Biwkm ktμ-i-ßƒ
Ab-°p-∂p. samØw 240 ktμ-i-ßƒ Ab-®p-sh-¶n¬ B ¢∫nse AwK-ß-fpsS FÆw F{X ?

7. Hcp kwJy-bp-sSbpw AXns‚ hyp¬{I-a-Øn-s‚bpw XpI       Bbm¬ kwJy-sb{X?

8. Hcp a -́{Xn-tIm-W-Øns‚ sNdnb 2 hi-ß-fpsS XpI 41 sk.ao, {XntIm-W-Øns‚ ]c-∏-fhv 210
N.-sk.-an. {XntIm-W-Øns‚ aq∂v hi-ßfpw ImWp-I.

*************

C

E

B

D
A

2 4
  15
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5
{XntIm-W-anXn

{][m\ Bi-b-ßƒ
 Htc tImWp-I-fp≈ {XntIm-W-ß-fpsSsb√mw hi-ß-fpsS \ofw Htc Awi-_-‘-Øn-em-Wv.

 {XntIm-W-Ønse tImWp-Iƒ AXnse hi-ß-fpsS Awi-_‘w \n›-bn-°p-∂p.

 Hcp hrØØnse GXv RmWn-s‚bpw \ofw tI{μ-tIm-Wns‚ ]Ip-Xn-bpsS ssk\ns\ Bcw
sIm≠v KpWn-®-Xns‚ c≠p-a-S-ßm-Wv.

 Hcp {XntIm-W-Øns‚ hi-ß-fpsS Awi-_‘w Ah-bpsS FXn¿ tImWp-I-fpsS ssk≥ Af-
hp-I-fpsS Awi-_-‘-am-Wv.

 Hcp tImWns‚ FXn¿h-isØ kao-]-hiw sIm≠v lcn-®p-In-´p-∂-XmWv B tImWns‚
Sm≥sP‚ v F∂ Bi-bw.

 AI-e-ßfpw Db-c-ßfpw {XntIm-W-anXn_‘w D]-tbm-Kn®v ImWm≥ Ign-bp-∂p.

ap∂-dnhv
 ss]X-tKm-dkv XXzw

 {XntIm-W-]-c-∏-fhv = ½ bh
 kmam-¥-co-I-Øns‚ ]c-∏-fhv = hiw x Dbcw

 Nm]w tI{μ-Øn-ep-≠m-Ip∂ tImWns‚ ]Ip-Xn-bmWv adp Nm]-Øn-ep-≠m-Ip∂ tIm¨.

 Hcp Nm]-Ønse tImWpw adp Nm]-Ønse tImWpw A\p-]q-c-Iw.

tImWp-Ifpw hi-ßfpw
 tImWp-Iƒ 450, 450, 900, Bb {XntIm-W-ß-fn-se√mw hi-ßƒ  1: 1: √ 2 F∂ Awi-_-‘-Øn-em-Wv.

AB = 1 bqWn‰v Bbm¬ BC =1 bqWn‰v Xs∂.

At∏mƒ AC = √ 2 bqWn‰v  F∂v In´p-a-t√m.

AB : BC : AC = 1: 1: √ 2

A

B C
45

45
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 NphsS sImSp-°p∂ ]´nI ]qcn-∏n-°p-I.

tIm¨ 450

FXn-sc-bp≈ hiw
AB

tIm¨ 450

FXn-sc-bp≈
hiw BC

tIm¨ 900

I¿Ww
 AC

5 sk.ao

..........................

...........................

............................

x sk.ao

..........................

10 sk.ao

...........................

............................

............................

..........................

..........................

15√ 2 sk.an

15 sk.ao

............................

 tImWp-Iƒ 300, 600, 900 Bb {XntIm-W-ßfn-se√mw hi-ßƒ 1 : √3 : 2 F∂ Awi-_-‘-Øn-
em-Wv.

Δ PSR  Hcp ka-̀ pP {XntIm-Ww.

AXn-\m¬  Δ PQR ¬ < Q = 90, < R = 60, < P= 300

PR = 2 bqWn‰v Bbm¬  QR = 1 bqWn‰v

At∏mƒ PQ = √3  bqWn‰v BIp-a-t√m.

RQ : QP : PR = 1 : √3 : 2
RQS

P

 Nn{XsØ ASn-ÿm-\-am°n Nph-sS-bp≈ ]´nI ]qcn-∏n-°p-I.

PQ QP PR

2 sk.ao

..........................

...........................

............................

x sk.ao

..........................

3√ 3 sk.an

...........................

9 sk.ao

...........................

..........................

..........................

8 sk.ao

...........................

...........................

 Δ ABC bpsS tImWp-Iƒ Fgp-Xp-I.

hi-ß-fpsS Af-hp-Iƒ ImWp-I.

CB

A

45 6010
√3

 cm
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 {XntImWw PQR s‚ a‰p-h-i-ß-fpsS
\ofw ImWp-I.

R

P Q

105

30

10
√2

 cm

 {XntImWw ABC bpsS ]c-∏-fhv
ImWp-I.

B C

A

60
4cm 10 cm

 {XntImWw PQR  s‚ ]c-∏-fhv
ImWp-I.

Q R

P

45
12 cm 5 cm

 -Nn-{X-Øn-ep≈ Hmtcm kmam-¥-co-I-Øn-s‚bpw
]c-∏-fhv ImWp-I.

6 
cm

60

10 cm

45
10 cm

6 
cm

30

6 c
m

10 cm

 tI{μ-tIm¨ 900, 600, 1200 Bb RmWns‚ \ofw

A

B

C

P

Q

C

D

E

C

F√m hrØ-ß-fp-sSbpw Bcw 12 sk.ao

AB bpsS tI{μtIm¨ 900,
AB bpsS \ofw ImWpI

PQ s‚ tI{μtIm¨ 600,
PQ s‚ \ofw ImWpI

DE bpsS tI{μtIm¨ 1200,
DE bpsS \ofw ImWpI

(450, 45, 90 ; 30, 60, 90 tImW-f-hp-I-fp≈ {XntIm-W-Øns‚ hi-ß-fpsS _‘w D]-tbm-Kn®v ImWp-I)
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Hcp a´-{Xn-tIm-W-Øns‚ Hcp tImWns‚
FXn¿hiw B tImWns‚ Sin hnesb I¿Ww
sIm≠v KpWn-®-Xpw, kao-]-hiw B tImWns‚
Cos hnesb I¿Ww sIm≠v KpWn-®-Xp-am-Wv.

 {XntIm-W-Ønse Hcp tImWpw, FXn¿h-ihpw, ]cn-hrØ Bc-hpw.

Hmtcm-∂nepw X∂n-cn°p∂ Afhv D]-tbm-Kn®v {XntImWw ABC, PQR, DEF F∂n-h-bpsS ]cn-hrØ
Bcw ImWp-I.

(45, 45, 90 ; 30, 60, 90 tImW-f-hp-I-fp≈ {XntIm-W-Øns‚ hi-ß-fpsS Awi-_‘w D]-tbm-Kn-°p-I.)

B
C

O

A

12 cm

45

Q

R
O

A

18
 cm

60 30

10 cm
E

F

O

 Sine, Cosine F∂o Bi-b-ßƒ

tImWns‚ Sine  = FXn¿hiw
I¿Ww

, tImWns‚ Cosine  =
kao-]-hiw

I¿Ww

A

b

a

c
Sine A =   ,a

c Cos  A =
b
c

∴ a = c x Sin A, b= c.Cos A

x

p Cos x

p Sin x
P

Hcp a -́{Xn-tIm-W-Øn¬ Hcp tIm¨ 400,
I¿Ww 10 sk.ao F¶n¬ a‰p hi-ßfpsS
\ofw ImWp-I.

 

40

10
 cm

D



47

AH F∂ hc-bn¬ Hmtcm sk‚n-ao‰¿
AI-e-Øn¬  _nμp-°ƒ AS-bm-f-s∏-
Sp-Øn. AI F∂-h-c-bnte°v B _nμp-
°-fn-eqsS ew_-ßƒ hc-®n-cn-°p-∂p.
< A = 200 F¶n¬

 

O
N

M
L

K
J

I

A B C D E F G H

Xmsg sImSp-Øn-cn-°p-∂-h-bpsS \ofw ImWp-I.

HI = .........................       ;    AI = ........................
GK = ........................      ;   AJ= ..........................
FK= ..........................      ;    AK = .......................
EL = .........................      ;    AL = ........................
DM = .......................     ;   AM = .........................
CN = ........................     ;   AN = ..........................
BO = ........................     ;   AO = ..........................

 Sin 45 = .................... Cos 45= .....................
Sin 30 = .................... Cos 30= .....................
Sin 60 = .................... Cos 60= .....................
(Nn{Xw D]-tbm-Kn-°p-I) 1

1

√ 2

45

30

1

2
√3

 {XntIm-W-]-c∏v

h = 6 x sin 50 = 6 x 0.766 = 4.596
]c-∏-fhv = ½ x 8 x4.596 - 4 x 4.596 - 18.384  N.-sk.ao

h

50

8 cm

6 c
m

6 sk.ao hiØn-te°v ew_w hc®v ]c-∏-fhv ImWp-∂Xpw ]cn-io-en-∏n-°p-I.

 CtX {XntIm-W-Øn¬ 500 tImWn\v ]Icw 1300 tIm¨ Bbm¬ ]c-∏-fhv amdp-∂n√ F∂v
t_m[y-s∏-Sp-Ø-Ww.

h= 6 x Sin 50 = 4.596
]c-∏-fh ½ x 8 x 4.596 = 18.384  N.-sk.ao

h

8

13050
6
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 Hcp {XntIm-W-Øns‚ c≠p hi-ßƒ 10 sk.-ao, 6 sk.ao Dw DƒtIm¨ 400 {XntIm-W-Øns‚
]c-∏-fhv ImWp-I. tImWns‚ Afhv 1400 Bbm¬ {XntIm-W-Øns‚ ]c-∏-fhv ImWp-I. hi-
ßƒ 10 sk.-ao, 6 sk.-ao, Hcp tIm¨ 700 Bb kmam-¥-co-I-Øns‚ ]c-∏-fhv ImWp-I.

 Hcp {XntImW-Øns‚ aq∂mw hiw

h =  6 x Sin 50 = 4.596 = 4.60
BD = 6 x Cos 50 = 6 x 0.6428 = 3.86
DC = 8 - 3.86 = 4.14
AC2 = h2 + DC2 = 4.6 2 + 4.14 2

AC =  4.6 2 + 4.14 2

8 cm
D C

A

B

50

h6 c
m

< B = 1300  Bbm¬

h =  6 x Sin 50 =  4.60
BD = 6 x Cos 50 = 3.86
DC = 8+ 3.86 = 11.86
AC2 = h2 + DC2 = 4.6 2 + 11.862

AC =  4.6 2 + 11.862

8 cmD
C

A

B

50

h

6 c
m

130

 hi-ßƒ 10 sk.-ao, 8 sk.ao DƒtIm¨ 400 Bbm¬ aq∂mw hiw ImWp-I. DƒtIm¨ 1400

Bbm¬ aq∂mw hiw ImWp-I.

 Hcp kmam-¥-co-I-Øs‚ hi-ßƒ 10 sk.-an, 6 sk.ao Hcp tImWns‚ Afhv 700 Bbm¬
AXns‚ c≠p hnI¿W-ß-fp-sSbpw \ofw ImWp-I.

 {XntIm-W-Øns‚ tImWpw FXn¿h-ihpw ]cn-hr-Ø-B-chpw

 700 tImWn\v ]Icw 1100 Bbm¬ ]cn-hr-Ø -Bcw amdp-∂n-√.

< ABC ¬ < C= 70, FXn¿hiw AB = 10 sk.an

OAB ka-]m¿iz {XntIm-Ww.

∴ < AOB = 140   < AOP  = 700

AP = 5,  ∴ OA     =      AP   = 5 = ................
Sin 70 Sin 70

10

C

70

70
P

A B

O

70

110

C

B

A

O

700, 900, 200 tImWp≈ {XntImWw In´p-∂p.
I¿W-amWv Bcw.
AXn-\m¬ apI-fn-ep-f-f-t]mse
Bcw =            Xs∂.5

Sin 70

OA =      AP         =     5     = ......
Sin 70 Sin 70

700
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 RmWpw tI{μ-tImWpw

Bcw r , Rm≥ AB bpsS tI{μtIm¨ AOB = C
< AOD  =  < BOD  =    Bbm¬
AB = 2r Sin     BIp-∂p.

 {XntIm-W-Øns‚ hihpw tImWpw

AB  bpsS tI{μ-tIm¨  2x  ∴< AOD =  BOD = x
AB= 2r Sin x F∂v In´p-a-t√m.
AXn-\m¬ hiw AB= 2r. Sin x
CXn¬ \n∂v ABC ¬ AB x 2 x Sin  C
BC= 2 x Bcw x Sin A
AC =  2 x Bcw Sin B

A

r

D

B

O

C
2C

2

C

x

A
D

B
x

O
r

r

< AOC  = (180 - <  B) x 2
∴ AB bpsS tI{μ-tIm¨   = (180- < B) x 2
∴ AOD = ½ < AOC = 180 - < B
∴ AC = 2r Sin (180 - < B

 Δ ABC ¬ < B 90 ¬ IqSp-X¬

BA

C

D

O

 Δ ABC bpsS ]cn-hr-Ø-Bcw r Bbm¬

AB = 2r Sin C, BC = 2r Sin A, AC = 2r Sin B

AXn-\m¬  AB : BC  : AC   = Sin C : Sin A : Sin B BIp-a-t√m.

{XntIm-W-ß-fpsS hi-ß-fpsS Awi-_‘w Ah-bpsS FXn¿tIm-Wp-I-fpsS ssk≥ Af-hp-I-
fpsS Awi-_-‘-am-Wv. GsX-¶nepw Hcp tIm¨ a -́Øn-t\-°mƒ hep-Xm-sW-¶n¬ AXns‚
A\p-]q-cI tImWns‚ ssk≥ FSp-°-Ww. a -́am-sW-¶n¬ FXn¿hiw 1 Bbn FSp-°-Ww.

r

r
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tNmZy-ßƒ
1. Hcp {XntIm-W-Øns‚ Hcp hiw 10 sk.-ao. AXns‚ FXn¿tIm¨ 700 Bbm¬ {XntIm-W-

Øns‚ ]cn-hrØ Bc-sa{X?

2. Hcp {XntIm-W-Øns‚ Hcp hiw 10 sk.ao. AXns‚ FXn¿tIm¨ 1000 Bbm¬ {XntIm-W-
Øns‚ ]cn-hr-Ø-B-c-sa{X?

3. Δ ABC ¬ < A = 800,  < C = 700,  {XntIm-W-Øns‚ ]cn-hrØ hymkw 20 sk.ao Bbm¬ AB, BC, AC
F∂n-h-bpsS \ofw ImWp-I.

4. 15 sk.ao Bc-ap≈ hrØ-Øn-emWv Hcp ka-]-©-̀ p-P-Øns‚ io¿j-ßƒ F¶n¬ hi-Øns‚
\ofw F¥v?

(RmWns‚ \ofw = 2r Sin    F∂ _‘w D]-tbm-Kn-°p-I.)

5. 20 sk.ao Bc-ap≈ hrØ-Øn¬ tI{]-tIm¨ 1000 Bb RmWns‚ \of-sa{X?

6.

7.

8.

c
2

y

z
x

40
30 x : y : z  ImWp-I.

10

hi-ß-fpsS Awi-_‘w F¥v ?

60

70B

C

A

AB = ?
AC = ?

as‰m-c-fhv  Tangent
 Hcp a -́{Xn-tIm-W-Øn¬ Hcp tImWns‚ FXn¿h-isØ kao-]-hiw sIm≠v lcn-®p-In-́ p∂

kwJy-bmWv B tImWns‚ tan hne.

tImWns‚ tan hne = FXn¿hiw
kao-]-hiw

tan 45 = 1, tan 30 =        , tan 60 =1
√3

√3

tan hne-bpsS ]´nI D]-tbm-Kn®v ]cn-lmcw ImWp-I.

∴

 

70

10

?
tan 70 =

10
 ? ∴  ? 10

 tan 70 =
10

 2.7475 = ..............

A
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 a‰p≈ tNmZy-ßƒ CXp-t]mse sNøp-I.

20

12 cm

? 12 cm
40

?

 

5 cm 5 cm 5 cm 5 cm
10 ? ? ? ?

 

50

5
sNdnb hnI¿Ww 5 sk.an. Hcp tIm¨ 500 Bb
ka-`p-P-km-am-¥-co-I-Øns‚ ]c-∏-fhv ImWp-I.

 

h

40 65}
6 cm

A

B C

3

45 60}
?

3 cm
60

?

h = ?
h

 tan 40
h

 tan 65
 = 6kqN\ :

 

x y

a

b

1
 tan x

1
 tan y

b
a

+ = F∂v sXfn-bn-°p-I.

 

10 m

h

30 50

c≠v Nn{X-Ønepw h s‚
hne-Im-WpI

20
60

10
ao

h

+
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AI-ew, Dbcw
 ta¬tIm¨, IogvtIm¨ :

t\cn´v Af-°m≥ Ign-bmØ Zqc-ßfpw Db-c-ßfpw

ss¢t\m-ao-‰¿ sIm≠v ta¬tIm¨,

IogvtIm¨ F∂nh

Af∂v Sin, Cos, tan F∂n-h-bpsS hne-Iƒ

D]-tbm-Kn®v I≠p-]n-Sn-°m-hp-∂-Xm-Wv.

DZm-l-c-W-ßƒ : Nn{Xw \¬In tNmZyw sImSp-°p-∂p.

1.

Nn{X-Øn¬ \n∂v ac-Øns‚ Dbcw = AC + CB, CB = 1.5 ao.
         = tan 50  F∂v ImWm-a-t√m.  ∴  AC = 20 x tan 50 = 20 x 1.19 = .............

∴  ac-Øns‚ Dbcw = 23.80 + 1.5 = 25.3 ao‰¿.

1.5 ao‰¿ Db-c-ap≈ Hcmƒ
Hcp ac-Øns‚ A{Kw 500

tImWn¬ ImWp-∂-XmWv
Nn{X-Øn¬ kqNn-∏n-®-Xv. ac-
Øns‚ Dbcw ImWp-I.

AC
20

2. 1.5 ao‰¿ Db-c-ap≈ Hcmƒ Hcp sI´n-S-Øns‚ apI-
fn¬ \n∂v Xd-bnse Hcp hkvXp-hns\ IogvtIm-Wn¬
ImWp-∂-XmWv Nn{X-Øn¬. sI´n-S-Øns‚ Dbcw
ImWp-I.

sI´nSw + 1.5 ao

20
= tan 50

∴ sI´n-Sw + 1.5 = 20 x tan 50
= 20 x 1.19 = 23.8

sI´nSw =  23.8 ˛ 1.5 = 22.3 ao.

tNmZy-ßƒ

1. 1.75 ao‰¿ Db-c-ap≈ Hcmƒ Hcp sI´n-S-Øns‚ A{Kw 600 ta¬tIm-Wn¬ ImWp-∂p. sI´n-S-Øns‚
Nph-´n¬ \n∂v 30 ao‰¿ AIse \n∂mWv t\m°n-b-sX-¶n¬ sI´n-S-Øns‚ Db-c-sa{X?

(Nn{Xw hc®v DØcw ImWm-at√m?)

2. Hcp sI´n-S-Øns‚ apI-fn¬ \n∂v Xd-bn-ep≈ Hcp hkvXp-hns\ 700 IogvtImWn¬ ImWp-∂p. hkvXp
sI´n-S-Øn¬ \n∂v 20 ao‰¿ AI-se-bm-sW-¶n¬ sI´n-S-Øns‚ Dbcw ImWp-I.

(Nn{Xw hc®v DØcw ImWp-∂Xv hni-Z-am-°p-I. ChnsS Bƒ Hcp _nμp-hmbn ]cn-K-Wn-°-Ww)
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4. Hcp ac-Øns‚ A{Kw 1.-ao. Db-c-ap≈ Hcmƒ 500 ta¬tIm-Wn¬ ImWp-∂p. ]n∂oSv 15 ao‰¿ ]pd-
tIm´v \S∂v apI-f‰w t\m°n-b-t∏mƒ 300 tImWnepw ImWp-∂p. ac-Øns‚ Db-c-sa{X?

kqN\ :

5. ]Wn-Xp-sIm-≠n-cn-°p∂ Hcp sI´nSw 1.5 ao‰¿ Db-c-ap≈ Hcmƒ AXns‚ apIƒ`mKw 300 ta¬
tImWn-epw, ]n∂oSv 10 ao‰¿ IqSn Db¿Øn sI´nSw ]Wn-Xo¿Ø-t∏mƒ 600 ta¬tIm-Wnepw ImWp-
∂p. sI´n-S-Øns‚ Db-c-sa{X? sI´n-S-Øn¬ \n∂v F{X AI-se-bmWv Bƒ \n¬°p-∂Xv?

kqN\ :

3. Hcp Ce-Iv{SnIv t]mÃns‚ apI-f-‰Øv \n∂v Ccp-h-i-ß-fn-te°pw Iºn-Iƒ hen®v sI´n \neØv Dd-
∏n-®n-cn-°p-∂p. Iºn-Iƒ Xd-bp-ambn D≠m-°p∂ tIm¨ 400, 300 F∂n-h-bm-av. Iºn-I-fpsS Nph-Sp-
Iƒ XΩn-ep≈ AIew 50 ao. F¶n¬ t]mÃns‚ Dbcw ImWp-I.

kqN\:
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1) a‰v hi-ß-fpsS \ofw ImWp-I. 2

2) Cu {XntIm-W-Øns‚ hi-ß-fpsS Awi-_‘w Is≠-Øp-I. 2

3) Hcp {XntIm-W-Øns‚ c≠p hi-ß-fpsS \ofw 30 sk.-an, 20 sk.ao F∂n-hbpw Ah tNcp∂
tIm¨ 500 Dw BsW-¶n¬ {XntIm-W-Øns‚ ]c-∏-fhv ImWp-I. 2

4) Hcp kmam-¥-co-I-Øns‚ c≠p hi-ßƒ 12 sk.-an, 10 sk.an F∂n-h-bm-Wv. Hcp tIm¨ 1400

Bbm¬ AXns‚ sNdnb hnI¿W-Øns‚ \ofw ImWp-I. 2

5) hrØ-Øns‚ Bcw 20 sk.ao Bbm¬ AB bpsS \ofw ImWp-I. 2

6) Hcp {XntIm-W-Øns‚ Hcp tIm¨ 300 Dw AXns‚ FXn¿hiw 15 sk.an Dw Bbm¬ {XntIm-
W-Øns‚ ]cn-hrØ hymk-sa{X?

7) Hcp a´-{Xn-tIm-W-Øn¬ Hcp \yq\-tIm¨ 400 Bbm¬ {XntIm-W-Øns‚ hi-ßƒ XΩn-
ep≈ Awi-_‘w ImWp-I. 2

8)

9) Hcp sse‰v lukns‚ apI-fn¬ \n∂v t\m°p-tºmƒ Xd-bn-ep≈ Hcp hkvXp-hns\ 350 IogvtIm-
Wn¬ ImWp-∂p. sse‰v lukns‚ Nph-́ n¬ \n∂v hkvXp-hn-te-°p≈ AIew 30 ao‰¿
BWv. sse‰v lukns‚ Dbcw F{X?

bqWn‰v sSÃv

C
A

B

110
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6
kqN-I-kw-Jy-Iƒ

{][m\ Bi-b-ßƒ

 _nμp-°-fpsS ÿm\-ßsf kwJym-tIm-Sn-Iƒ D]-tbm-Kn®v tcJ-s∏-Sp-Øp∂ coXn.

 kqN-Im-£-ßƒ, kqN-I-kw-Jy-Iƒ F∂o Bi-b-ßƒ

 c≠v _nμp-°ƒ XΩn-ep≈ AIew F∂ Bi-bw.

 AIew F∂ Bi-b-Øns‚ {]mtbm-KnI kμ¿ -̀ßƒ.

-ap∂-dn-hp-Iƒ

 \yq\ kwJy-Iƒ, `n∂-kw-Jy-Iƒ, A`n∂ kwJy-Iƒ, FÆ¬ kwJy-Iƒ apX-embh Dƒs∏-
Sp∂ NXp-jv{In-b-Iƒ

 kwJym-tcJ F∂ Bibw

 kwJym-tc-J-bn¬ FÆ¬ kwJy-Iƒ, `n∂-kw-Jy-Iƒ, A`n∂ kwJy-Iƒ, \yq\-kw-Jy-Iƒ
apX-em-bh AS-bm-f-s∏-Sp-Øp∂ coXn.

 kwJym-tc-J-bnse c≠p _nμp-°ƒ XΩn-ep≈ AIew _nμp-°sf kqNn-∏n-°p∂ kwJy-I-
fpsS hyXym-k-Øns‚ tIhe hne-bm-Wv.

{]h¿Ø-\-ßƒ

1. kwJym-tc-J-bn¬

F∂o kwJy-I-fpsS ÿm\w AS-bm-f-s∏-Sp-Øp-I.

2. kwJym-tc-J-bnse ˛6 F∂ _nμphpw 7 F∂ _nμphpw XΩn-ep≈ AIew F{X?

3. kwJym-tc-J-bnse 0, 8 F∂o _nμp-°ƒ XΩn-ep≈ AIew F{X?

1
2

5
2, , -4.5,   -3.5,     √2,  √ 3

1 2 3 4 5 6 7 8-1-2-3-4-5-6-7-8 0
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Bibw : _nμp-°-fpsS ÿm\-ßsf kwJym-tPm-Sn-Iƒ D]-tbm-Kn®v tcJ-s∏-Sp-Øp∂ coXn
hoi-Zo-I-cn-°p-∂p.

h¿°v jo‰v ˛1

Xmsg sImSpØ NXp-c-ß-fpsS aqe-I-fpsS kqN-I-kw-Jy-I-Jƒ Fgp-Xp-I.

1 2 3 4 5 6 7 8-1-2-3-4-5-6-7-8
xx1

-1

-2

-3

-4

-5

-6

1

2

3

4

5

6

y1

y
(2 , 6) (6 , 6)

(6 , 4)(2 ,4)

h¿°vjo‰v ˛2

Nn{X-Ønse NXp-c-Øns‚ a‰p aqe-I-fpsS kqNI kwJy-Iƒ I≠p-]n-Sn-°p-I.

y

o x

1234567890123456789012345678901212345678901234567890
1234567890123456789012345678901212345678901234567890
1234567890123456789012345678901212345678901234567890
1234567890123456789012345678901212345678901234567890
1234567890123456789012345678901212345678901234567890
1234567890123456789012345678901212345678901234567890
1234567890123456789012345678901212345678901234567890
1234567890123456789012345678901212345678901234567890
1234567890123456789012345678901212345678901234567890
1234567890123456789012345678901212345678901234567890
1234567890123456789012345678901212345678901234567890
1234567890123456789012345678901212345678901234567890
1234567890123456789012345678901212345678901234567890
1234567890123456789012345678901212345678901234567890
1234567890123456789012345678901212345678901234567890
1234567890123456789012345678901212345678901234567890
1234567890123456789012345678901212345678901234567890
1234567890123456789012345678901212345678901234567890
1234567890123456789012345678901212345678901234567890
1234567890123456789012345678901212345678901234567890
1234567890123456789012345678901212345678901234567890
1234567890123456789012345678901212345678901234567890

(8, 4)

0
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Bibw : kwJym-tPm-Sn-Iƒ D]-tbm-Kn®v _nμp-°ƒ AS-bm-f-s∏-SpØn ]e-Xcw cq]-ßƒ \n¿an-
°p-∂p.

h¿°v jo‰v ˛3

X, Y A£-ßƒ hc®v Xmsg sImSpØ kwJym-tPm-Sn-Iƒ AS-bm-f-s∏-Sp-Øp-I. ASp-Ø-SpØ
_nμp-°ƒ tbmPn-∏n®p In´p∂ cq]-Øn\v A\p-tbm-Py-amb \ndw \¬Ip-I.

sk‰v-˛1

(1, 2), (2,1), (0, 2), (˛1, 2), (˛2, 1), (˛2,0), (˛2-̨ 1), (˛1, ˛2), (˛0,-̨ 2), (1, ˛2), (2, ˛1), (2, 0)

sk‰v-˛2

(0,6), (1,6), (2,5), (3,5), (5,3), (5,2), (6,1), (6,0)

(6,˛1), (5,˛2),  (5,˛3), (3,˛5), (2,˛5), (1,˛6), (0,˛6)

(˛1,˛6), (˛2,˛5), (˛4,˛5), (˛5,˛3), (˛5,˛2),  (˛6,˛1),

(˛6, 0),  (˛6, 1), (˛5, 2), (˛5, 3),  (˛3, 5),  (˛2, 5),  (˛1, 6)

h¿Iv jo‰v ˛4

X, Y A£-ßƒ hc®v Xmsg sImSpØ kwJym-tPm-Sn-Iƒ AS-bm-f-s∏SpØpI. ASp-Ø-SpØ
_nμp-°ƒ tbmPn-∏n®v In´p∂ cq]-Øn\v A\p-tbm-Py-amb \ndw \¬Ip-I.

i) (--̨ 4, 0), (0, 0), (0, 2), (˛2, 2)

ii) (--0, 0), (0, 2), (2, 2), (4, 0)

iii) (--4, 0), (4, 4), (2, 4), (2, 2)

iv) (--2, 2), (2, 4), (0, 4), (˛2, 2)

apgp-h≥ cq]-ßfpw tN¿∂m¬ In´p∂ henb cq]-Øns‚ t]sc¥v?

Bibw : kqN-I-kw-Jy-Iƒ D]-tbm-Kn®v c≠v _nμp-°ƒ XΩn-ep≈ AIew IW-°m-°p-∂-
Xn-\p≈ am¿Kw Is≠-Øp-I.

i) Nn{X-Ønse NXp-c-Øns‚ OA, AB, BC, CO F∂o hi-ß-fpsS \ofw IW-°m-°pI.

y

O (0, 0) x

1234567890123456789012345678901212345678901234567890
1234567890123456789012345678901212345678901234567890
1234567890123456789012345678901212345678901234567890
1234567890123456789012345678901212345678901234567890
1234567890123456789012345678901212345678901234567890
1234567890123456789012345678901212345678901234567890
1234567890123456789012345678901212345678901234567890
1234567890123456789012345678901212345678901234567890
1234567890123456789012345678901212345678901234567890
1234567890123456789012345678901212345678901234567890
1234567890123456789012345678901212345678901234567890
1234567890123456789012345678901212345678901234567890
1234567890123456789012345678901212345678901234567890
1234567890123456789012345678901212345678901234567890
1234567890123456789012345678901212345678901234567890
1234567890123456789012345678901212345678901234567890
1234567890123456789012345678901212345678901234567890
1234567890123456789012345678901212345678901234567890
1234567890123456789012345678901212345678901234567890
1234567890123456789012345678901212345678901234567890
1234567890123456789012345678901212345678901234567890
1234567890123456789012345678901212345678901234567890
1234567890123456789012345678901212345678901234567890

B (8, 4)(0, 4) C

A (8, 0)

OA = |8-0| = 8 Bb-Xn-\m¬ BC =8

OC = |4-0| = 4 Bb-Xn-\m¬ AB =4
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II) Nn{X-Ønse NXp-c-ßfpsS hi-ßƒ A£-ßƒ°v kam-¥-c-am-Wv. NXp-c-ß-fpsS hi-ß-fpsS
\ofw IW-°m-°p-I.

1 2 3 4 5 6 7 8-1-2-3-4-5-6-7-8
xx1

-1

-2

-3

-4

-5

-6

1

2

3

4

5

6

y1

y

W

S

U

T

D

A

C

B

S

P

R

Q

H

E

G

F

AB = |6-2| = 8 [AB, X A£-Øn\v kam-¥cw]
BC = |6-4| = 2 [BC , Y  A£-Øn\v kam-¥cw ]
ON = |6-2| = 4 [ON , X A£-Øn\v kam-¥cw ]

LM = ---------------
MN  = ---------------
PQ  = ---------------
QR  = ---------------
RS  = ---------------
SP  = ---------------
ST  = ---------------
TU = ---------------
UW  = ---------------
WS  = ---------------

III) Xmsg-sIm-SpØ tNmZy-ßƒ°p-Øcw Is≠-Ømtam?

1. x A£-Ønse c≠v _nμp-°-fmWv (5, 0), (9, 0) F¶n¬ Cu c≠v _nμp-°ƒ XΩn-ep≈
AIew F{X?

2. y A£-Ønse c≠v _nμp-°-fmWv (0,2), (0,8) F¶n¬ Cu c≠v _nμp-°ƒ XΩn-ep≈
AIew F{X?

3. x A£-Øn\v kam-¥-c-amb hc-bnse c≠v _nμp-°-fmWv (5, 4), (10,4) F∂n-h. Cu _nμp-

o
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°ƒ XΩn-ep≈ AIew F{X?

4. y A£-Øn\v kam-¥-c-amb hc-bnse c≠p _nμp-°-fmWv (5, 7), (5, 2) F¶n¬ Cu c≠v
_nμp-°ƒ XΩnep≈ AIew F{X?

A£-ßƒ°v kam-¥-c-a-√mØ hc-bnse _nμp-°ƒ XΩn-ep≈ AIew

Nn{X-Ønse A (2,3), B (6,7) F∂o _nμp-°ƒ XΩn-ep≈ AIew F{X?

1. C F∂ _nμp-hns‚ kqN-I-kwJy Fgp-Xp-I.

DØcw : (6, 3)

2. a -́{Xn-tImWw ACB bn¬ A£-Øn\v kam-¥-c-amb hc-tbXv ?

DØcw : AC
3. AC F∂ hc-bpsS \ofw F{X?

DØcw : |16-2| =4
4. a -́{Xn-tImWw ABC bn¬ y A£-Øn\v kam-¥-c-amb hc-tbXv ?

DØcw : CB
5. CB F∂ hc-bpsS \ofw F{X?

DØcw : |7-3|=4
6. AB F∂ hc-bpsS \ofw F{X?   DØcw : AB =  AC2 +CB2

AB = 32 = 4  2  bqWn‰v .  AB =  (6-2)2 + (7-3)2

7. (x, y), (x2, y2) F∂o _nμp-°ƒ XΩn-ep≈ AIew F{X?

apI-fn¬ sImSpØ amXr-I-bn¬ A£-ßƒ°v kam-¥-c-ambn hc-bv°p∂ hc-Iƒ D]-tbm-
Kn®v a -́{Xn-tImWw ]q¿Øn-bm-°p-∂p. AIew IW-°m-°p-I.

1 2 3 4 5 6 7 8-1-2-3-4-5-6-7-8
xx1

-1

-2

-3

-4

-5

-6

1

2

3

4

5

6

y1

y

A (2,3)
C (6,3)

B (6,7)
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y

xo

(x1, y1) |x2  - x1| (x2 , y1)

|y2  - y1|

|x2 , y2|
(x1, y1) , (x2, y2)
F∂o _nμp-°ƒ
XΩn-ep≈ AIew

=  (x1 -  x2)
2 + (y - y2)

2

=  (x2  - x2)
2 + (y2  - y1)

2

v) Xmsg- sIm-SpØ _nμp-°-fpsS kqN-I-kw-Jy-Iƒ ]cn-tim-[n®v Ahsb X A£-Øn-ep-≈-h,  Y A£-
Øn-ep-≈-h, A£-ß-fn-e-√m-Øh F∂n-ßs\ Xcw-Xn-cn-°p-I.

(4 , 0) , (9 , 2)  , (0 , 4) , (10 , 2) , (0 , 10)
(10 , 0) , (-1 , -2)  , (-1 ,0) , (0 , -1)
(-2 , 0) , (0 , -2)  , (7 , 0) , (4 , 7)

x A£-Øn-ep-≈-h y A£-Øn-ep-≈-h A£-ßfn-√m-Øh

h¿Iv jo‰v ˛ 6    Xmsg sImSpØ amXr-I-bn¬ h¿Iv jo‰v ]q¿Øn-bm-°p-I.

kqNI kwJy-I-fpsS ÿm\w _nμp-°ƒ XΩn-
ep≈ AIew

| y1-y2 || x1-x2 |_nμp-°ƒ (x1 , y1 )

(0, 0), (5,0) x A£-Ønse _nμp-°ƒ 5 0 5

(0, 2), (0, 7) y A£-Ønse _nμp-°ƒ 0 5 0

(-3, 0) (4, 0) - - - -

(0, -1)  (0, -5) - - - -

(0, 10) (0, 5) - - - -

(4, 2) (7, 2) x A£-Øn\v kam-¥-c-amb hc-bnse _nμp-°ƒ 3 0 3

(5, 1) (5,7) y A£-Øn\v kam-¥-c-amb hc-bnse _nμp-°ƒ 0 6 6

(7, 2) (7, 8) - - - -

(6, 3) (10, 3) - - - -

(0, 0)  (0, -7) - - - -

(9, 4)  (9,10) - - - -

(0, 9) (0, -4) - - - -

(6, 7) ( 10, 7) - - - -

or
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h¿Iv jo‰v ˛ 6

(x1 ,  y1) (x2 ,  y2) | x1 - x2 | | x1 - x2 | 
2 | y1 - y2 | | y1 - y2 | 

2

(6, 3) (9, 7) 3 9 4 16

(5, 4) (8, 6) 3 2 9 4

(3, 7) ( 7, 6) - - - -

(10, 4) (6, 3) - - - -

(16, 10) (6, 4) - - - -

(25, -5) (-10, 25) 15 225 - -

(10, -7) (15 -4) 5 25 3 9

h¿Iv jo‰v ˛ 7

(x1 ,  y1) (x2 ,  y2) (x1 - x2)
2 + (y1 - y2)

2 _nμp-°ƒ XΩn-ep≈ AIew

(6, 3) (9, 7) 9 + 16 = 5 5 bqWn‰v

(5, 4) (8, 6) 9 + 4 = 13 13 bqWn‰v

(3, 7) ( 7, 6) - -

(10, 4) (-6, 3) - -

(16, 10) (6, 4) - -

(25, -5) (-10, 25) - -

(0, -7) (5 -4) - -

h¿Iv jo‰v ˛ 8

(x1 ,  y1) (x2 ,  y2) (x1 - x2)
2 (y1 - y2)  

2 (x1 -x2)
2 + (y1 -y2)

2 _nμp-°ƒ
XΩn-ep≈ AIew

(2, 3) (-4, 6) 36 9 45 45 bqWn‰v

(-3, -2) (1, -2) - - - -

(1, -2) (0,0) - - - -

(0,0) (-3,1) - - - -

(-3, 1) (-3, -2) - - - -

(-3, -2) (0,0) - - - -

(1, -2) (-3, 1) - - - -

(2, 1) (3, 4) - - - -

(3, 4) (-3,6) - - -

(-3, 6) (2,1) - - - -

(1, 2) (2, 3) - - - -
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 Bibw

io¿j-ß-fpsS kqN-I-kw-Jy-Iƒ D]-tbm-Kn®v Ah \n›-bn-°p∂ Pyma-Xob cq]-ß-fpsS hnhn[
Af-hp-Iƒ Is≠-Øp-∂p.

tNmZyw-̨ 1

X A£hpw Y A£hpw hc®v NphsS sImSp-Øn-cn-°p∂ _nμp-°ƒ AS-bm-f-s∏-Sp-Øp-I. Ah
{Ia-Øn¬ tbmPn-∏n-®m¬ In´p∂ cq]-Øns‚ Np‰-fhpw ]c-∏-fhpw IW-°m-°pI.

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

kqN-\-Iƒ

K F∂ _nμphpw L F∂ _nμphpw XΩn-ep≈ AIew =  (-3 - -3)2 + (1 - -4)2

                                                                                                                                                                                                                  =  0 + 25 = 5  bqWn‰v

L _nμphpw F∂ M _nμphpw XΩn-ep≈ AIew        =  (-3 - 2)2 + (- 4 - -4)2

                                                                                             =   25 + 0  = 5  bqWn‰v

M, N  F∂nh XΩn-ep≈ AIew               =  (2-2)2 + (- 4 - -1)2

               =   0 + 25  = 5  bqWn‰v

N, K F∂nh XΩn-ep≈ AIew                             =  (2--3)2 + (- 1 - -1)2

                                                                                                                                                                                                                       =   25 + 0  = 5  bqWn‰v

NXp¿`pPw KLMN

Hcp ka-N-Xp-c-am-Wv.

Np‰-fhv = 4 x 5 = 20  bqWn‰v

]c-∏-fhv = 52 = 25 N. bqWn‰v

1 2 3 4 5 6 7 8-1-2-3-4-5-6-7-8
xx1

-1

-2

-3

-4

-5

-6

1

2

3

4

5

6

y1

y

K (-3, 1) N (2, 1)

M (2, -4)L (-3, -4)
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apI-fn¬ sImSpØ AtX amXr-I-bn¬ Xmsg sImSpØ kqN-I-kw-Jy-Iƒ D]-tbm-Kn®v cq]-ß-fpsS Np‰-
fhpw ]c-∏-fhpw IW-°m-°p-I.

a) A(1 , 2) , B (5, 2), C (5, 5), D (1, 5)
b) E (5, 4), F (-3,4), G (-3, -1), H (5, -1)
c) P (4, 1), G (1, 1), R (1, 4), S (4, 4)
d) J (0, 6), X (3, 6) , Y (3, 2), Z (0, 2)
e) T (2, 5), U (-1,5), V (-1, -3), W (2, -3)

]cn-ioe\ {]iv\-ßƒ

1. 5 sk.ao Bc-ap≈ Hcp hrØw (3,0) F∂ _nμp tI{μ-am°n hc-®m¬ Cu hrØw x A£sØ

Iq´n-ap-´p∂ _nμp-°-fpsS kqN-I-kw-Jy-Iƒ Fgp-Xp-I. y A£sØ Iq´n ap´p∂ _nμp-°-fpsS

kqN-I-kw-Jy-Iƒ GXm-bn-cn°pw?

2. hi-ßƒ A£-ßƒ°v kam-¥-c-ambn hc-®n-cn-°p∂ Hmtcm NXp-c-Øn-s‚bpw FXn¿aq-e-I-fpsS
kqN-I-kw-Jy-Iƒ Xmsg sImSp-Øn-cn-°p-∂p. a‰p aqe-I-fpsS kqN-I-kw-Jy-Iƒ I≠p-]n-Sn-°p-I.

a) (0, 0), (3,5) b)  (6, 1),  (2, 4)
c) (-3, 2), (2, -3) d)  (-2, -8) ,  (-5, -1)
3. NphsS sImSpØ {XntImWw ABC bpsS io¿j-ß-fpsS kqNI kwJy-Iƒ I≠p-]n-Sn-°p-I.

M (-10, 0) A B

C

300

N (10, 0)
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kqN-I-kw-Jy-Iƒ, Pyman-Xnbpw _oP-K-Wn-Xhpw

1. hi-ßƒ A£-ßƒ°v kam-¥-c-ambn hc-®n-cn-°p∂ Hcp NXp-c-Øns‚ FXn¿aq-e-I-fpsS kqN-I-
kw-Jy-Iƒ (2,3), (6,7) F∂n-h-bm-Wv. a‰p aqe-I-fpsS kqNI kwJy-Iƒ I≠p-]n-Sn-°p-I.

2. Xmsg sImSp-Ø {XntIm-W-Øns‚ aq∂v io¿j-ß-fp-sSbpw kqN-I-kw-Jy-Iƒ I≠p-]n-Sn-°p-I.

3. Bcw 5 bqWn-‰mb Hcp hrØ-Øns‚ tI{μw (1, 3) BWv. Cu hrØw A£-ßsf sXmSp∂ _nμp-
°-fpsS kqN-I-kw-Jy-Iƒ Fgp-Xp-I.

4. (2, 1), (6, 1), (8,9), (4, 9) Ch aqe-I-fmb NXp¿`p-P-Øns‚ \mev hi-ß-fp-sSbpw \ofw IW-°m-°p-
I. NXp¿`p-P-Øn\v A\p-tbm-Py-amb t]sc¥v?

X1

Y1

Y

A B

C

(0, 0)
450 450

6

X
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bqWn‰v sSÃv

1. A£-ßƒ hc®v Xmsg sImSpØ _nμp-°ƒ AS-bm-f-s∏-Sp-Øp-I.

(-1, 2),  b (3, 4) C (6, -5), D (-6, -3)

2. Xmsg sImSp-Øn-cn-°p∂ _nμp-°-fn¬ \n∂pw B[mc _nμp-hn-te-°p≈ AIew ImWp-I.

(a)   (3, 4)      (b)   (3, 3)     (c)  (3, 2)      (d)   (3,1)

3. (3, -4), (-2, 5) F∂o _nμp-°ƒ Hcp NXp-c-Øns‚ FXn¿aq-e-I-fm-Wv. a‰p aqe-I-fpsS kqN-I-kw-Jy-
Iƒ I≠p-]n-Sn-°p-I.

4. NXp¿`pPw PQRSs‚ io¿j-ß-fpsS kqN-I-kw-Jy-Iƒ X∂n-cn-°p-∂p. hi-ß-fpsS \ofw IW-°m-
°p-I.

P (-4, 3),  Q (4, 3),    R (4, 9) ,  S (-4, 9)

5. Xmsg sImSpØ _nμp-°ƒ x A£-Øn-ep-≈-h, y A£-Øn-ep-≈-h, A£-ß-fn-√m-Øh F∂n-ßs\
XcwXncn-s®-gp-Xp-I.

(5, 0)      (7, 0)    (0, -3),     (3, 0),      (-3, 0)

(0, 9)   (5, 2)  (6, 3)   (8, 0)   (0, 8)

6. Hcp hrØ-Øns‚ tI{μw (2, 3) BWv. Bcw 6 bqWn-‰v Bb Cu hrØ-Ønse Hcp _nμp-hmtWm
(7, 2) F∂v ]cn-tim-[n-°p-I.

7. Xmsg sImSpØ {XntIm-W-Øns‚ io¿j-ß-fpsS kqN-I-kw-Jy-Iƒ I≠p-]n-Sn-°p-I.

X1 P Q(0,0)

Y

13
13

R (-2, 12)

X
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7
sXmSp-h-c-Iƒ

hrØsØ sXmSp∂ hc-I-fpsS {]tXy-I-X-I-fmWv CXn¬ {]Xn-]m-Zn-°p-∂-Xv. hrØ-ßƒ
F∂ ]mT-̀ m-KØv sImSp-Øn-cn-°p∂ ap∂-dn-hp-Iƒ Chn-sSbpw Bh-iy-am-Wv. IqSmsX ap≥ ¢mkp-
I-fn¬ ]Tn® GXm\pw Bi-b-ßƒ NphsS sImSp-°p-∂p.

 tImWns‚ ka-̀ m-Pn-bpsS \n¿anXn

 Hcp hcbv°v ]pd-Øp≈ _nμp-hn¬ \n∂pw B hc-bn-te-°p≈ ew_-Øns‚ \n¿an-Xn.

 {XntIm-W-Øns‚ tImWp-Iƒ 300, 600, 900 BsW-¶n¬ hi-ßƒ, 1, √3, 2 F∂n-h-bv°-m\p-]m-Xn-
I-am-bn-cn-°pw.

 {XntIm-W-Øns‚ Hcp hi-Øn-s‚bpw AXn-te-°p≈ D∂-Xn-bp-sSbpw KpW-\-̂ -e-Øns‚ ]Ip-
Xn-bmWv AXn‚ v ]c-∏-f-hv.

 {XntIm-W-Øns‚ aq∂v hi-ß-fpsS \ofw a, b, c Bbm¬ Np‰-fhv = a + b + c
hcbpw h´hpw

 hrØsØ Hcp _nμp-hn¬ am{Xw sXmSp∂ hcsb hrØ-Øns‚ sXmSp-hc F∂v hnfn-°p-∂p.

 hrØ-Ønse Hcp _nμp-hn-eq-sS-bp≈ sXmSp-hc B _nμp-hn-eq-sS-bp≈ hymk-Øn\v ew_-
am-Wv.

Nn{X-Øn¬ AB  hymk-am-Wv. A bn¬ IqSn-
bp≈ sXmSp-h-c-bmWv PQ . AXp-sIm≠v
< PAB, < QAB  Ch a -́tIm-Wp-I-fm-Wv.

1. 2. 5 skao Bc-ap≈ hrØw hc®v AXn¬ P F∂ _nμp AS-bm-f-s∏-Sp-Øp-I.

P bn¬ IqSn sXmSp-hc hc-bv°p-I.

2. Nn{X-Øn¬ 'O' hrØ-tI-{μhpw AB sXmSp-
h-c-bp-amWv X∂n-́ p≈ Af-hn¬ Cu Nn{Xw
DØ-c-°-S-em-kn¬ hc-bv°p-I.

3. Hcp hrØ-Ønse c≠p _nμp-°-fn¬ IqSn-bp≈ sXmSp-h-c-Iƒ kam-¥-c-am-sW-¶n¬ B _nμp-
°ƒ tbmPn-∏n-°p∂ hc hrØ-Øns‚ hymk-am-sW∂v sXfn-bn-°p-I.

B

P

A

Q

A

1.5 cm

200

O B
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Nn{X-Øn¬ 'O' hrØ-tI-{μhpw
PQ sXmSp-h-c-bp-am-Wv.
< OPQ = 300,  O P = 10  sk.ao
OQ, PQ  Ch IW-°m-°p-I.

sXmSp-h-c-Ifpw tImWp-Ifpw

 Hcp hrØ-Øns‚ tI{μhpw AXnse c≠v _nμp-°fpw Cu _nμp-°fn¬ IqSn-bp≈ sXmSp-h-c-Iƒ
Iq´nap-´p∂ _nμphpw aqe-I-fmb NXp¿`pPw N{In-b-am-Wv.

 Hcp hrØ-Ønse c≠p _nμp-°-fn-eq-sS-bp≈ Bc-ßƒ tNcp∂ tImWpw, Cu _nμp-°-fnse
sXmSp-h-c-Iƒ tNcp∂ tImWpw A\p-]q-c-I-ß-fm-Wv.

4.

Nn{X-Øn¬ 'O' hrØ-tI-{μhpw
AB sXmSp-h-c-bp-am-Wv.
OB = 5 sk.ao, OA = 15 sk.ao Bbm¬ AB F{X?

5.

Nn{X-Øn¬ 'O' hrØ-tI-{μw. A,B F∂o _nμp-
°-fnse sXmSp-h-c-Iƒ P bn¬ Iq´n ap´p-∂p.
AXn-\m¬ NXp¿`pPw
OAPB N{Io-b-N-Xp¿`p-P-am-Wv.
IqSmsX < AOB, <APB Ch A\p-]q-c-I-ß-fm-Wv.
< OAP =  900, < OBP = 900, < AOB + < APB = 1800

Nn{X-Øn¬ 'O' hrØ-tI-{μw. A,B  F∂o _nμp-
°-fnse sXmSp-h-c-Iƒ P bn¬ Iq´n ap´p-∂p. AOP,
BOP F∂o {XntIm-W-ßƒ Xpeyw.
AP, BP F∂o sXmSp-h-c-Iƒ Xpeyw.
< AOP =  < BOP , < APO =  < BPO
AXm-bXv OP F∂ hc,
< AOB, < APB,
F∂o tImWp-I-fpsS ka-̀ m-Pn-bm-Wv.

A

300

O P

A

O A

O

A

P

B

O

A

P

B
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 Hcp hrØ-Ønse c≠v _nμp-°-fn-eq-sS-bp≈ sXmSp-h-c-Iƒ tNcp∂ _nμphpw hrØ-I-{μhpw tbmPn-
∏n-°p∂ hc, Bc-ßƒ°n-S-bnse tImWn-s‚bpw sXmSp-h-c-Iƒ°n-S-bnse tImWn-s‚bpw ka-`m-
Pn-bm-Wv.

Nn{X-Øn¬ 'O' hrØ tI{μw.  A,B  F∂o _nμp-
°-fnse sXmSp-h-c-Iƒ P bn¬ Iq´p-ap-́ p-∂p.
< APB = 700 Bbm¬ < AQB  F{X?

Nn{X-Øn¬ 'O' hrØ-tI{μw P,Q F∂o _nμp-
°-fnse sXmSp-h-c-Iƒ A bn¬ Iq´n-ap-́ p-∂p.
i) < PBQ  = 500  Bbm¬ < OAP  F{X?
ii) < PBQ,  < OAP Ch-bpsS XpI 900

BsW∂v sXfn-bn-°p-I.

Nn{X-Øn¬ 'O' hrØ-tI{μw Q, R F∂o _nμp-
°-fnse sXmSp-h-c-Iƒ P bn¬ Iq´n-ap-́ p-∂p. X∂n-
´p≈ Af-hn¬ Nn{Xw DØ-c-°-S-em-kn¬ hc-
bv°p-I.

Nn{X-Øn¬ 'O' hrØ-tI-{μhpw B,C F∂o _nμp-
°-fnse sXmSp-h-c-Iƒ A bn¬ Iq´n-ap-́ p-∂p.
< BAC = 500   BWv.
< BDC F{X?

Nn{X-Øn¬ 'O' hrØ-tI{μw <AOC = 1300,
 < BOC = 1400 BWv.
A, B, C F∂o _nμp-°-fn¬ IqSn hrØ-Øn\v hc-
bv°p∂ sXmSp-h-c-Iƒ tN¿∂p-≠m-Ip∂ {XntIm-
W-Øns‚ tImWp-Iƒ IW-°m-°pI.

1

2

3

4

5

B

P

A

OQ

Q

A

P

OB

O

Q

P

R

1100

2 cm

O

B

A

C

D

A
B

O

C
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6. 2 sk.ao Bc-ap≈ hrØw hc-bv°p-I. hi-ß-sf√mw Cu hrØsØ sXmSp-∂Xpw c≠p tImWp-
Iƒ 500, 750 Bb {XntImWw hc-bv°pI.

7. 2.5 sk.ao Bc-ap≈ hrØw hc-bv°p-I. hi-ß-sf√mw Cu hrØsØ sXmSp∂ ka-̀ p-P-{Xn-tImWw
hc-bv°p-I.

RmWpw sXmSp-h-cbpw

 hrØ-Ønse Hcp RmWns‚ c≠-‰-ß-fn-eq-sS-bp≈ sXmSp-h-c-Iƒ RmWp-am-bp-≠m-°p∂ tIm¨
RmWns‚ tI{μ tImWns‚ ]Ip-Xn-bm-Wv.

 hrØ-Ønse Hcp Rm¨ AXns‚ A‰-Øp≈ sXmSp-h-c-bp-ambn Hcp hiØv D≠m-°p∂ tIm¨,
adp-h-i-Øp≈ hrØ-`m-K-Øp-≠m-°p∂ tImWn\v Xpey-am-Wv.

Nn{X-Øn¬ 'O' hrØ-tI{μw PQ F∂ RmWns‚
c≠-‰-ß-fn-eq-sS-bp≈ sXmSp-h-c-Iƒ R ¬ Iq´n-
ap-́ p-∂p.
Hmtcm sXmSp-h-cbpw PQ F∂ RmWp-ambn D≠m-
°p∂ tImWp-I-fm-Wv. <QPR, <PQR Hmtcm-
∂ns‚bpw Afhv < POQ s‚ ]Ip-Xnbm-Wv.
AXm-bXv < QPR = < PQR = ½ x < POQ

Nn{X-Øn¬ 'O'  hrØ-tI{μw BC  F∂
RmWns‚ c≠-‰-ß-fn-eq-sS-bp≈ sXmSp-h-c-Iƒ
A  ¬ Iq´n-ap-́ p-∂p.
< ABC, < ACB Ch Hmtcm∂pw
< BOC bpsS ]Ip-Xn-bm-Wv.
< BDC, < BOC bpsS ]Ip-Xn-bm-Wv.

AXm-bXv < BDC = < ABC=  < ACB

Nn{X-Øn¬ ABC ka-̀ pP {XntIm-W-am-Wv.
A F∂ aqe-bn¬ IqSn {XntIm-W-Øns‚
]cn-hr-Ø-Øn-\p≈ sXmSp-h-c-bmWv PQ

< BAQ F{X?

Nn{X-Øn¬ kaN-Xp-c-Øns‚ Hcp aqe-bn¬
IqSn, AXns‚ ]cn-hr-Ø-Øn\v
hc® sXmSp-h-c-bmWv AB
< APQ F{X?

O

P

R

Q

2.

1.

O

B

A

C

D

O

B

Q

A

C

P

O

Q

A

P

R

B

S
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Nn{X-Øn¬ kajUv`pPw ABCDEF s‚
A F∂ aqe-bn¬ IqSn-h-c®
sXmSp-h-c-bmWv  PQ
< BA Q F{X?

Nn{X-Øn¬ AB = AC Bbm¬
A bn¬ IqSn hrØ-Øn\v hc-bv°p∂ sXmSp-hc,
ΒC bv°v kam-¥-c-am-sW∂v sXfn-bn-°pI

4. {XntImWw ABC bn¬ BWv. < A= 450, < B = 650  {XntIm-W-Øns‚ aq∂v aqe-I-fn¬ IqSnbpw AXns‚
]cn-hr-Ø-Øn\v hc-bv°p∂ sXmSp-h-c-Iƒ tN¿∂p-≠m-Ip∂ {XntIm-W-Øns‚ tImWp-Iƒ IW-
°m-°pI.

]pd-Øp-\n∂pw sXmSp-hc

 hrØ-Øn\v ]pd-Øp≈ Hcp _nμp-hn¬ \n∂v hrØ-Øn-te°v c≠p sXmSp-h-c-Iƒ hcbv°mw.

 Hcp _nμp-hn¬ \n∂pw hrØ-Øn-te°v hc-bv°p∂ sXmSp-h-c-Iƒ°v Htc \of-am-Wv.

 Hcp hrØ-Ønse \mev _nμp-°-fn-eq-sS-bp≈ sXmSp-h-c-Iƒ tN¿∂p-≠m-Ip∂ NXp¿`p-P-Øns‚
FXn¿h-i-ß-fpsS XpI Xpey-am-Wv.

Nn{X-Øn¬ 'O' hrØ-tI{μw
P bn¬ \n∂pw hrØ-Øn-te-°p≈ sXmSp-h-c-I-
fm-Wv PQ, PR
ss]Y-tKm-dkv kn≤m-¥-a-\p-k-cn®v

PQ = OP2 - OQ2  ,  PR = OP2 - OR2

OQ = OR  Bb-Xp-sIm≠v PQ = PR
AXm-bXv sXmSp-h-c-Iƒ°v Htc \ofw

IqSmsX OP  hymk-amb hrØ-Ønse
_nμp-°-fm-bn-cn°pw Q, R F∂o _nμp-°ƒ,

( ∴ < OQP = 900, < ORP = 900 )

2.

O

D

Q

A

E

P

F

C

B

5.

A

B C

O

Q

P

R



71

hrØ-Ønse P,Q,R,S F∂o _nμp-°-fn¬ IqSn-
bp≈ sXmSp-h-c-Iƒ tN¿∂p≈ NXp¿`p-P-am-Wv
ABCD .
AP = AS, BP = BQ, CQ = CR, DR = DS
Bb-Xp-sIm≠v
AB + CD = BC + AD Bbn-cn-°pw.

Nn{X-Øn¬ PS sXmSp-h-c-bm-Wv.
AXp-sIm≠v PQ x PR = PS2  Bbn-cn-°pw.

AXm-bXv PR, PQ  F∂o \ofw hi-ß-fmbn hcp∂ NXp-c-Øns‚ ]c-∏-f-hv. PS hi-amb ka-N-Xp-c-
Øns‚ ]c-∏-f-hn\v Xpeyw.

(Hcp NXp-c-Øn\v Xpey-]-c-∏-f-hp≈ ka-N-Xpcw hc-bv°p-∂-Xn-\pw, Hcp ka-N-Xp-c-Øn\v Xpey-]-c-∏-
f-hp≈ NXpcw hc-bv°p-∂-Xn\pw Cu Bibw D]-tbm-K-s∏-Sp-Ømw)

1. Hcp hrØ-Ønse \mev _nμp-°-fn¬ IqSn-bp≈ sXmSp-h-c-Iƒ tN¿∂p≈ NXp¿`p-P-amWv PQRS.
PQ = 9 sk.ao, QR = 13 sk.-ao, PS = 6 sk.ao BsW-¶n¬ RS F{X?

Nn{X-Øn¬ 'O'  hrØ-tI{μw
OP = 10 sk.-ao, PQ = 2sk.ao P bn¬ \n∂p≈
sXmSp-h-c-bpsS (PA bp-sS) \ofw 8 sk.ao BsW-
¶n¬ Q ¬ \n∂p≈ sXmSp-h-c-bpsS \of-sa{X?

Nn{X-Øn¬ AD sXmSp-h-c-bm-Wv.
AD = 18 sk.-ao, AB = 12 sk.ao
Bbm¬ BC F{X?

D R C

Q

B
P

A

S

R Q P

S

O P Q

A

2)

3)

D

B
A

C
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Nn{X-Øn¬ PS  sXmSp-h-c-bm-Wv.
PS = 12 sk.-ao, PQ = 8 sk.ao, PT =  2 sk.ao
T bn¬ \n∂v hrØ-Øn-te-°p≈ sXmSp-h-c-bpsS
\ofw IW-°m-°p-I.

5. 4 sk.ao hi-ap≈ ka-N-Xpcw hc-bv°pI. CtX ]c-∏-f-hp-≈Xpw Hcp hiw 5 sk.ao Bb-Xp-
amb NXpcw hc-bv°p-I.

hcsb sXmSp∂ h´w

 Iq´n-ap-´p-∂ c≠v hc-Isf sXmSp∂ hrØ-Øns‚ tI{μw, hc-Iƒ tNcp∂ tImWns‚ ka-`m-Pn-
bnem-Wv.

 GXv {XntIm-W-Ønepw tImWp-I-fpsS ka-`m-Pn-I-sf√mw Hcp _nμp-hn¬ Iq´n-ap-´p-∂p.

 Hcp {XntIm-W-Øns‚ aq∂p hi-ß-sfbpw sXmSp∂ hrØsØ AXns‚ A¥¿hrØw F∂p-]-d-
bp-∂p.

 {XntIm-W-Øns‚ A¥¿hr-ØØns‚ Bcw, {XntIm-W-Øns‚ ]c-∏-f-hns\ Np‰-f-hns‚ ]Ip-Xn-
sIm≠v lcn-®-Xn\v Xpey-am-Wv.

Nn{X-Øn¬ PQ, PR  F∂o hc-Isf sXmSp∂
hrØ-Øns‚ tI{μ-am-Wv 'O'  .
OPQ, OPR  F∂o {XntIm-W-ßƒ
k¿h-k-a-am-b-Xp-sIm≠v
< OPQ = < OPR
< QPR s‚ ka-̀ m-Pn-bmWv PO
AXm-bXv hrØ-tI{μw
< QPR s‚ ka-̀ m-Pn-bnemWv

 GsXmcp {XntIm-W-Øn\pw A¥¿hrØw hc-bv°mw.

 GsXmcp ka-_-lp-`p-P-Øn\pw A¥¿hrØhpw ]cn-hr-Øhpw hc-bv°mw. A¥¿hr-Ø-Øn-s‚bpw
]cn-hr-Ø-Øn-s‚bpw tI{μw Htc _nμp Bbn-cn-°pw.

 c≠p tPmSn FXn¿h-i-ß-fp-sSbpw XpI-Iƒ Xpey-amb NXp¿`p-P-Øn\v A¥¿hrØw hc-bv°mw.

4)

R PQ

S

T

O

Q

P

R
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Nn{X-Øn¬ ABC bpsS A¥¿hrØw hi-ßsf
P,Q,R F∂o _nμp-°-fn¬ sXmSp-∂p.
AP = 4 sk.-ao, BQ = 5 sk.-ao, CR= 3 sk.ao
{XntIm-W-Øns‚ Np‰-fhv IW-°m-°p-I.

Nn{X -Øn¬ {XntImWw ABC bpsS
A¥¿hrØw hi-ßsf D, E, F F∂o _nμp-°-
fn¬ sXmSp-∂p. AE = 4 sk.-an, BC = 13 sk.-ao
Bbm¬ {XntIm-W-Øns‚ Np‰-fhv F{X?

Nn{X-Øn¬ {XntImWw PQR  s‚ A¥¿hrØw
hi-ßsf A, B,C F∂o _nμp-°-fn¬ sXmSp-∂p.
PQ = 10 sk.-ao, QR = 7 sk.-ao, PR= 11 sk.ao
PA, QB, RC Ch ImWpI

Nn{X-Øn¬ {XntImWw ABC bpsS
A¥¿hrØw hi-ßsf P, Q, R F∂o _nμp-°-
fn¬ sXmSp-∂p. BP= 6 sk.-ao, CP = 8 sk.-ao,
A¥¿hr-Ø-Øns‚ Bcw 4 sk.ao Bbm¬
AB, AC Ch IW-°m-°pI.

5. hi-ßƒ 13 sk.-ao, 14 sk.-ao, 15 sk.ao Bb {XntIm-W-Øns‚ A¥¿hr-Ø-Øns‚ Bcw
ImWp-I.

O

P
A

R

C

Q

B

A

F
E

B
D

C

R

B
C

Q
A

P

1)

2)

3)

A

R
Q

P CB

4)
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Nn{X-Øn¬ {XntImWw ABC  bpsS
A¥¿hrØw hi-ßsf P,Q,R  F∂o _nμp-°-
fn¬ sXmSp-∂p. AP= 14 sk.-ao, BQ =  7 sk.-ao,
CR=  3 sk.-ao BWv. A¥¿hr-Ø-Øns‚ Bcw
ImWp-I.

A¥¿hr-Ø-Øns‚ Bcw   =

{XntIm-W-Øns‚ ]c-∏-fhv  =

7. 6 sk.ao hi-ap≈ ka-̀ p-P-{Xn-tImWw hc®v A¥¿hrØw hc-bv°p-I.

8. Hcp hiw 4.5 sk‚o-ao-‰dpw, Hcp tIm¨ 700 bpw Bb ka-̀ p-P-km-am-¥-cnIw hc®v A¥¿hrØw
hc-bv°p-I.

9. c≠p hi-ßƒ 6 sk.-ao, 7 sk.ao Dƒt°m¨ 600 Bb {XntImWw hc®v A¥¿hrØw hc-
bv°p-I.

10. a -́{Xn-tIm-W-Øns‚ A¥¿hr-Ø-Øns‚ hymkw, AXns‚ ew_hi-ß-fpsS XpI-bn¬ \n∂v
I¿Ww Ipd-®-Xn\v Xpey-am-sW∂v sXfn-bn-°p-I.

Nn{X-Øn¬ 'O' hrØ-tI-{μw. Pbn¬ IqSn-bp≈
sXmSp-h-c-bm-Wv AB.
< PQB = 400 Bbm¬
< BPQ , < PBQ, < PCR, < PRQ  IW-°m-°pI.

Nn{X-Øn¬ hrØw hc-Isf sXmSp∂
_nμp-°-fm-Wv P, Q, R
{XntImWw ABC bpsS Np‰-f-hns‚ ]IpXn
AP bv°v Xpey-am-sW∂v sXfn-bn-°pI.

IqSp-X¬ ]cn-io-e\ {]iv\-ßƒ

C

Q

B
PA

R

 Ipdn∏v :
x

z

x y z
x + y + z

x y z (x + y + z )

1)

2)

Q

R

A P C B

S

A

B
P

R

C
Q

y
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Nn{X-Øn¬ AB =AC  bpw, AC bpsS a[y-_nμp P
bpw BIp-∂p. AC hrØsØ sXmSp∂ _nμp-
hmWv P F¶n¬ AB = 4x AP F∂v sXfn-bn-°p-I.

Nn{X-Øn¬ c≠v hrØ-ß-sfbpw
sXmSp∂ hc-bmWv PQ
A tI{μ-amb hrØ-Øns‚ Bcw 6 sk.ao Dw,
B tI{μ-amb hrØ-Øns‚ Bcw 9 sk.ao Dw
BIp-∂p. P Q s‚ \ofw ImWp-I.

Nn{X-Øn¬ hrØ-ßƒ tImWns‚ hi-ßsf
sXmSp∂ _nμp-°-fm-Wv. A, B, C, D.  hrØ-ßƒ
]c-kv]cw R ¬ sXmSp-∂p. P, Q Ch hrØ-tI-
{μ-ßƒ. < AOB = 600 sNdnb hrØ-Øns‚ Bcw
2 sk.ao F¶n¬ henb hrØ-Øns‚ Bc-
sa{X?

6. 2 sk.ao Bc-ap≈ hrØw hc-bv°p-I. Cu hrØw A¥¿hr-Ø-am-I-Ø-°-hn[w c≠v tImWp-
Iƒ 400, 500 Bb {XntImWw \n¿Ωn-°p-I.

7. 2.5 sk.ao Bc-ap≈ hrØw hc-bv°p-I. Cu hrØw A¥¿hr-Ø-am-I-Ø-°-hn[w Hcp hiw 10
sk.-ao, B hi-Øns‚ Hc-‰-Øp≈ tIm¨ 700 Bb {XntImWw \n¿Ωn-°p-I.

8. {XntImWw ABC bn¬ < B = 900,  AB= 5 sk.-ao, BC = 12 sk.ao BIp-∂p. {XntIm-W-Øns‚
A¥¿hrØ Bcw IW-°m-°p-I.

9. 8 sk.ao hi-ap≈ ka-j-Uv`p-P-Øns‚ A¥¿hr-Ø-Øn-s‚bpw ]cn-hr-Ø-Øn-s‚bpw Bcw
IW-°m-°p-I.

3)

4)

5)

X∂n-́ p≈ Af-hn¬ Nn{Xw
hc-bv°p-I.

6)

A

P

C
B

Q

P

Q

BA

A

C

P R Q

D

B

O

B

A
P

5 cm

30
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bqWn-‰v sSÃv

am¿°v : 20

A bnse sXmSp-h-c-bm-Wv AP .
BC  F∂ Rm¨ AP  bv°v kam-¥-c-am-Wv.
AB =AC  F∂v sXfn-bn-°p-I.

1)

A, B  tI{μ-amb hrØ-ß-fpsS
s]mXp sXmSp-h-c-I-fm-Wv.
P Q, SR  Ch
P Q = SR F∂v sXfn-bn-°p-I.

2)

Nn{X-Øn¬ C bnse sXmSp-h-c-bmWv CP
< A = 400 Bbm¬
< EBC  F{X ? EB || DC F∂v sXfn-bn-°p-I.
< DCP  F{X ?
EF = CD  F∂v sXfn-bn-°p-I.

3)

hrØw {XntIm-WsØ sXmSp∂
_nμp-°-fm-Wv P, Q , R
AB = 12
BC = 14
AC = 10
Bbm¬ sXmSp-h-c-I-fpsS
\of-ßƒ ImWp-I.

4)

(2)

(2)

(3)

(2)

P

Q

BA

S

R

B

C

O

A

P

A B C P

E

D

F

O

A

Q

P

B
R

C
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Δ PQR   s‚ _mly-hrØw
hc-®n-́ p-≠v.

PQ = 8
PR = 9
QR = 7
PA = -F{X?

5) (2)

6) hi-ßƒ 13 sk.-ao, 14 sk.-ao, 15 sk.ao Bb {XntIm-W-Øns‚ A¥¿hrØ Bcw IW-
°m-°p-I. (2)

7. 36 cm2 ]c-∏-f-hp≈ ka-N-Xpcw \n¿Ωn-°p-I. CXns‚ Xpey-]-c-∏-f-hp-≈Xpw Hcp hiw
7 sk.ao Dw Bb NXpcw \n¿Ωn-°p-I. (3)

8. AB = 8 cm , BC = 6cm,  AC = 8 cm Bb Δ ABC \n¿Ωn®v AXns‚ AB, ACF∂o hi-ßsf
sXmSp∂ A¿[-hrØw hc-bv°p-I. (3)

P

Q
B

R
A
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8
L\-cq-]-ßƒ

{][m\ Bi-b-ßƒ

 kvXq]nI

ka-N-Xpc kvXq]nI

ka-N-Xp-c-kvXq-]n-I-bpsS ]mZ-h-°v, ]m¿iz-h-°v, Db-cw, Ncn-hp-b-cw, ]mZ-hn-I¿Æw, Ch Adn-
bp-∂-Xn\pw Ah-bpsS ]c-kv]-c-_‘w Is≠-Øp-∂-Xn\pw

ka-N-Xpc kvXq]n-I-bpsS ]c-∏-fhv

ka-N-Xpc kvXq]n-I-bpsS hym]vXw

hrØ-kq-NnI

hrØ kvXq]n-I-bpsS h{I-X-e-]-c-∏-fhv

hrØ-kvXq-]n-I-bpsS Db-cw, Ncn-hp-b-cw, ]mZ-Øns‚ Bcw Ch XΩn-ep≈ _‘w.

hrØ kvXq]n-I-bpsS hym]vXw.

tKmfw˛ D]-cn-Xe ]c-∏-fhpw hym]vX-hpw.

A¿[-tKm-fw˛ D]-cn-X-e-]-c-∏-fhpw hym]vXhpw

ap∂-dnhv

 {XntIm-W-Øns‚ ]c-∏-f-hv, ss]Y-tKm-dkv kn≤m¥w, ka-̀ p-P-{Xn-tIm-W-Øns‚ ]c-∏-f-hv,

hrØw˛ Np‰-f-hv, ]c-∏-f-hv, skIvS-dns‚ Nm]-\o-fw, ]c-∏-f-hv.

kvXw -̀ß-fpsS D]-cn-Xe ]c-∏-f-hpw hym]vX-hpw.

{]h¿Ø-\w-˛1

 Im¿Uv t_m¿Un¬ \n¿Ωn® hnhn[ hep-∏-Øn-ep≈ ka-N-Xp-c-kvXw-`-ßƒ Ip´n-Iƒ°v
\¬Ip-I. Ch-bn¬ H∂v \nh¿Øn-b-Xns‚ amXrI ImWn-°p-∂p. XpS¿∂v ka-N-Xpc kvXw`-
Øns‚ AtX ]mZ-ap-≈Xpw A©v aqe-I-fp-≈-Xp-amb cq]w \n¿Ωn-°p-∂-Xn-\p≈ {]h¿Ø\w
\¬Ip-I.

kqN\ :

{]h¿Ø-\w-˛2

 ]mZ-ap-J-ßƒ {XntImWw, NXp-cw, jUv`pPw F∂nh Bb kvXw -̀ßƒ \¬In \n¿Øn-sh®v
apI-fn¬ ]d™ {]h¿Ø-\-Øns‚ Bh¿Ø-\w. N¿®m t{ImUo-I-c-Ww.

Is≠-Øm-hp∂ hkvXp-X-Iƒ

  kvXq]n-I-bv°p≈ s]mXp-{]-tXy-I-X-Iƒ

  ]mZap-Jw, ]m¿iz-apJw

  ]mZh-°v, ]m¿iz-h-°v, Dbcw

  io¿jw
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{]h¿Ø-\w-˛3

 GXm\pw ka-N-Xpc kvXq]n-I-bpsS ]mZ-Øns‚ hihpw ]m¿iz-ap-J-Øns‚ Af-hp-Ifpw NphsS
sImSp-Øn-cn-°p-∂p. ]mZ-Øns‚ hi-Øn\v tNcp∂ ]m¿iz-ap-J-Øns‚ Af-hp-Iƒ sXc-s™Sp-
sØ-gp-Xp-I.

]mZ-Øns‚ Hcp hi-Øns‚
Afhv (sk.-ao)

]m¿iz-ap-J-Øns‚ hi-ß-fpsS
\of-ßƒ (sk.-ao)

10

7

6

5

5, 6, 6

8, 10, 8

8, 8, 7

6, 9, 9

8, 8, 8

{]h¿Ø-\w-˛4

 NphsS sImSp-Øn-cn-°p∂ ka-]m¿iz {XntIm-W-ßfn¬ x ImWp-I.

Hmtcm {XntIm-W-Øn-s‚bpw ]c-∏-fhv ImWp-I.

x

15
25

x

6

4

10

x
13

h¿°v jo‰v 1

 ka-N-Xpc kvXq]n-I-bpsS Af-hp-Iƒ ]´n-I-bmbn sImSp-Øn-cn-°p-∂p. hn -́̀ mKw ]qcn-∏n-°p-I.

]mZ-h°v Ncn-hp-bcw Dbcw ]m¿iz-h°v ]mZ-]-c-∏-fhv ]mZ-Np-‰-fhv ]mZ-hn-I¿Ww

6 5

15 324

24 40

10 13

40 15

25 225

20 24
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h¿°v jo‰v 2

 IS-emkv sIm≠v \n¿Ωn® Hcp ka-N-Xpc kvXq]nI s]mfn®p \nh¿Ønb cq]w Nn{X-Øn¬
sImSp-Øn-cn-°p-∂p.

{XntIm-W-ß-sf{X?

ka-N-Xp-c-Øns‚ ]c-∏-f-sh¥v?

Hcp {XntIm-W-Øns‚ ]c-∏-f-sh¥v?

4 {XntIm-W-ß-fp-sSbpw BsI ]c-∏-f-sh¥v?

Cu ]c-∏-f-hn\v kvXq]n-I-bp-am-bp≈ _‘-sa¥v?

ka-N-Xpc kvXq]n-I-bpsS D]-cn-Xe ]c-∏-fhv F{X?

Hcp {XntIm-W-Øns‚ ]mZw a , Dbcw l Bbm¬ ]c-∏-f-sh{X?

]mZ-h°v a , {XntIm-W-Øns‚ Dbcw l F∂n-h-sb-¶n¬ D]-cn-Xe ]c-∏-f-sh¥v?

{]h¿Ø\w ˛5

 Hcp ka-N-Xpc kvXq]n-I-bpsS Hcp ]m¿iz-ap-J-Øns‚ Nn{Xw NphsS sImSp-Øn-cn-°p-∂p.

i) X∂n-cn-°p∂ ]m¿iz-ap-J-Øns‚ ]c-∏-fhv F{X?

ii) kvXq]n-I-bpsS ]m¿iz-apJ ]c-∏-f-sh{X?

iii) ]mZ-]-c-∏-fhv ImWp-I?

iv) D]-cn-Xe ]c-∏-f-sh{X?

{]h¿Ø\w ˛ 6

i) X∂n-cn-°p∂ {XntIm-W-Øns‚ ]c-∏-f-sh{X?

ii) CXv ]m¿iz-apJambn hcp∂ kvXq]nI-bpsS ]m¿iz-ap-J-Øns‚ ]c-∏-f-sh¥v?

iii) ]mZ-]-c-∏-f-sh{X?

iv) D]-cn-Xe ]c-∏-f-sh¥v?

(kqN\: ka-̀ pP {XntIm-W-Øns‚ ]c-∏-fhv           )

5

6

10

12

12

12 12
√ 3 a2

4
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]cn-io-e\ {]iv\-ßƒ

1. ]mZ-h-°ns‚ \ofw 10 sk.ao, Ncn-hp-bcw 15 sk.ao Bb ka-N-Xpc kvXq]n-I-bpsS D]-cn-Xe
]c-∏-fhv ImWp-I.

2. ]m¿iz-apJ ]c-∏-fhv 260 N.-sk.ao Bb ka-N-Xpc kvXq]n-I-bpsS Ncn-hp-bcw 13 sk.ao F¶n¬
D]-cn-Xe ]c-∏-f-sh¥v?

3. Hcp ka-N-Xpc kvXq]n-I-bpsS F√m h°p-Ifpw Xpey-am-Wv. h°p-I-fpsS BsI \ofw 160 sk.ao
Bbm¬ D]-cn-Xe ]c-∏-fhv ImWp-I.

4. ]mZ-Np-‰-fhv 160 sk.-ao, Dbcw 21 sk.ao Bb ka-N-Xpc kvXq]n-I-bpsS D]-cn-Xe ]c-∏-fhv
ImWp-I.

5. cmPp-hns‚ Iøn¬ ]mZw 12 sk.ao Db-cw 5 sk.ao Bb 4 {XntIm-W-ßfpw hiw 12 sk.ao
Bb Hcp ka-N-Xp-chpw D≠v. cm[-bpsS ssIhiw ]mZw 10 sk.ao Dbcw 6 sk.ao Bb 4
{XntIm-W--ßfpw hiw 10 sk.ao Bb ka-N-Xp-c-hp-am-Wp-≈-Xv. B¿°mWv ka-N-Xpc kvXq]nI
\n¿Ωn-°m-\m-hpI? F¥p-sIm≠v?

ka-N-Xpc kvXq]n-I-bpsS hym]vXw.

Hcp ka-N-Xpc kvXq]n-I-bpsS hym]vXw AtX ]mZhpw Db-c-hp-ap≈ ka-N-Xp-c-kvXw-̀ -Øns‚
hym]vX-Øns‚ aq∂n-semcp `mK-am-Wv.

              ka-N-Xpc kvXq]n-I-bpsS hym]vXw =       x  ]mZ-]-c-∏-fhv  x  Dbcw

{]h¿Ø-\w-˛7

]mZ-]-c-∏-fhv 25 N.-sk.ao, Dbcw 12 sk.ao

Bb ka-N-Xpc kvXq]n-I-bpsS hym]vX-sa¥v?

hym]vXw =     x ]mZ-]-c-∏-fhv x Dbcw

           =       x  25  x  12

                = 100 L\ sk‚o-an-‰¿

1
3
1
3

]cn-io-e\ {]iv\-ßƒ

1. Hcp ka-N-Xpc kvXq]n-I-bpsS ]mZ-Np-‰-fhv 60 sk.ao Db-cw, 18 sk.ao Bbm¬ hym]vXw
ImWp-I.

2. ]mZ-Np-‰-fhv 64 sk.ao Ncn-hp-bcw 17 sk.ao Bbn-́ p≈ ka-N-Xpc kvXq]n-I-bpsS hym]vXw
ImWp-I.

3. Hcp ka-N-Xpc kvXq]n-I-bpsS ]m¿iz-apJ ]c-∏-fhv 2320 N.-sk.-ao, Hcp ]mZ-h-°ns‚ \ofw 40
sk.ao Bbm¬ AXns‚ hym]vX-sa¥v?

4. c≠p ka-N-Xpc kvXq]n-I-I-fpsS ]mZ-h-°p-Iƒ 1:3 F∂ Awi-_-‘-Ønepw Db-c-ßƒ 1:2 F∂
Awi-_-‘-Øn-ep-am-Wv. H∂m-asØ kvXq]n-I-bpsS hym]vXw 400 L\ sk‚o-ao-‰-dm-Wv. c≠m-
asØ kvXq]n-I-bpsS hym]vXw F{X?

5. h°p-I-sf√mw Xpey-amb Hcp ka-N-Xpc kvXq]n-I-bpsS ]mZ-h-°ns‚ \ofw 12 sk.ao BWv.
kvXq]n-I-bpsS hym]vXw ImWp-I?

6. ]mZ-h-°ns‚ \ofw 21 sk.ao hym]vXw 2940 L\ sk‚o-ao-‰-dp-amb ka-N-Xpc kvXq]n-I-bpsS
Db-c-sa¥v?

7. 3200 L\ sk.ao hym]vX-ap≈ Hcp ka-N-Xpc kvXq]n-I-bpsS Dbcw 24 sk.ao Bbm¬ ]mZ-]-
c-∏-fhv, D]-cn-X-e-]-c-∏-fhv Ch ImWp-I?

1
3
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hrØ-kvXq-]nI

{]h¿Ø\w 1

I´n-I-S-em-kp-sIm≠v \n¿Ωn® hrØ-kvXq-]nI hnX-cWw sNbvXv AXns‚ Bcw Ncn-hp-b-cw,
Dbcw F∂nh ]cn-N-b-s∏-Sp-Ømw. XpS¿∂v H´n® ̀ mK-Øn¬ IqSn apdn®v ]mZ-ap-Jw, ]m¿iz-apJw
(h-{I-ap-Jw) F∂nh th¿s]-Sp-ØpI.

]mZ-apJw hrØhpw h{I-apJw hrØmw-i-hp-ambn e`n-°pw.

kvXq]n-I-bpsS Ncn-hp-bcw = hrØm-iw-Øns‚ Bcw.

{]h¿Ø\w 1

I´n-°-S-em-kn¬ hc® 15 sk.ao Bc-ap≈ Hcp hrØ-Øn¬ \n∂ 1200 tI{μ tImWp≈
hrØmwiw apdn-s®-Sp-°p-I. AXns‚ Nm]-\ofw ImWp-I. AXv D]-tbm-Kn®v ]c-am--h[n hep-∏-
ap≈ hrØ-kq-NnI D≠m-°p-I. ]mZ-ap-J-ambn apdn-s®-Sp-°m-hp∂ hrØ-Øns‚ Bc-sa{X ?

1200 F∂Xv 3600 bpsS    `mK-am-Wt√m?

hrØm-iw-Øns‚ Nm]-\ofw tI{μ-tIm-Wn\v B\p-]m-Xn-I-hp-am-Wv. AXn-\m¬ hrØmw-i-Øns‚
Nm]-\ofw hrØ-]-cn-[n-bpsS    `mKw.

Bc-ßƒ Np‰-f-hp-Iƒ°v B\p-]m-Xn-Iw.

AXn-\m¬ sNdnb hrØ-Øns‚ Bcw henb hrØ-Øns‚ Bc-Øns‚     `mKw.

Bcw =  15 x
                    =  5 sk‚o-ao-‰¿

1
3

1
3

1
3

1
3

2. hrØ-ß-fpsS Np‰-f-hp-Iƒ Bc-ßƒ°v B\p-]m-Xn-I-am-Wv.

hrØ kvXq]n-I-bpsS Bchpw hrØmw-i-Øns‚ Bchpw (l) hrØ kvXq]n-I-bpsS ]mZ-Np-‰-f-
hn\pw hrØ-Øns‚ (hr-Ømw-i-ap-dn-®) Np‰-f-hn\pw B\p-]m-Xn-I-am-Wv. AXm-bXv hrØmw-i-
Øns‚ Nm]-\o-f-Øn\pw hrØ-Øns‚ Nm]-\o-f-Øn\pw B\p-]m-Xn-Iw.

hrØmw-i-Øns‚ tI{μ-tIm¨ 3600 bpsS F{X ̀ mK-amtWm hrØ-Øns‚ Bc-Øns‚ A{Xbpw
`mK-amWv kvXq]n-I-bpsS Bcw.

AXm-bXv r
l

= x
360

N
cn
-h
p-b

cw
 l

D
b

c
w 

h

Bcw r

l
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3. 30 sk.ao Bc-ap≈ Hcp hrØ-Øn¬ \n∂pw Hcp hrØmwiw apdn-s®-SpØv hrØ-kvXq-]nI
D≠m-°p-∂p. ]mZ-Bcw 5 sk.ao BI-W-sa-¶n¬ hrØmw-i-Øns‚ tI{μtImWns‚ Af-sh{X?

4. Bcw 27 sk.ao Bb Hcp hrØ-Øn¬ \n∂pw 200 tI{μ-tIm-Wp≈ Hcp hrØmwiw apdn-s®-
SpØv Hcp hrØ-kvXq-]nI \n¿an-®m¬ AXns‚ Bcw F{X?

5. 720 tI{μ-tIm-Wp≈ hrØmwiw hf-®p-≠m-°p∂ hrØ-kvXq-]n-I-bpsS ]mZ-Øn\v 314 N.-sk.ao
]c-∏-f-hp-s≠-¶n¬ kvXq]n-I-bpsS Ncn-hp-b-c-sa¥v?

     h{I-X-e-]-c-∏-fhv

hrØ-kvXq-]n-I-bpsS h{I-X-e-∏-c-∏-fhv AXp-≠m-°m\p]-tbm-Kn® hrØmw-i-Øns‚ ]c-∏-f-hn\v
Xpey-am-Wt√m?

Bcw l  Bb Hcp hrØ-Øn¬ \n∂pw x0 tI{μ-tIm-Wn¬ apdn-s®-SpØ hrØmw-i-Øns‚ ]c-∏-
f-hv.

                     BW-t√m.

F∂m¬                 F∂v \Ωƒ Is≠-Øn-bn-́ p-≠v.

∴ hrØmw-i-Øns‚ ]c-∏-fhv

x  π l 2

=

x
360 = r

l

r
l x π l2

= π r l

GsXmcp hrØ-kvXq-]n-I-bp-sSbpw ]m¿iz-X-e-]-c-∏-fhv

½ = ]mZ-Np-‰-fhv x Ncn-hp-bcw  BWv.

hrØ-kvXq-]n-I-bpsS h{I-X-e-]-c-∏-fhv = ½ x 2 π r x l
                                                                 = π r l
∴ D]-cn-X-e-]-c-∏-fhv              = π r2 +  π rl

]cn-io-e\ {]iv\-ßƒ

1. 2160 tI{μ-tIm-Wp≈ hrØmwiw hf-®p-≠m-°p∂ kvXq]n-I-bpsS Bcw 9 sk.ao Bbm¬
AXns‚ h{I-X-e-]-c-∏-fhv ImWp-I.

2.   Nn{X-Øn¬ sImSp-Øn-cn-°p∂

  hrØ kvXq]n-I-bpsS

h{I-Xe ]c-∏-fhpw

   D]-cn-X-e-]-c-∏-fhpw ImWp-I.

3. hrØ-kvXq-]n-Im-Ir-Xn-bn-ep≈ IS-em-kp-sXm-∏nbpsS ]mZ-hy-mkw 30 sk.ao, Dbcw 20 sk.ao
BWv. CØcw 2000 sXm∏n-Iƒ \n¿Ωn-°p-∂p. Hcp N.-ao-‰¿ t]∏-dn\v 10 cq] \nc-°n¬ BsI
F¥p sNe-hp-hcpw?

9

24

x
360
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hrØ-kvXq-]n-I-bpsS hym]vXw

hrØ-kvXq-]n-I-bpsS hym]vXw ]mZ-]-c-∏-f-hn-s‚bpw Db-c-Øn-s‚bpw KpW-\-̂ -e-Øn-s‚ aq∂n-
sem-∂m-Wv.

]mZ-Bcw = r , Bbcw h BsW-¶n¬

v =

GXm\pw hrØ-kvXq-]n-I-I-fpsS Af-hp-Iƒ Xmsg sImSp-°p-∂p.

1. ]´nI ]qcn-∏n-°p-I.

1
3 π r2 h

]mZ Bcw

6 8 ˛ ˛ ˛ ˛ ˛ ˛

5 ˛ 13 ˛ ˛ ˛ ˛ ˛

˛ 24 30 ˛ ˛ ˛ ˛ ˛

15 ˛ 25 ˛ ˛ ˛ ˛ ˛

10 24 ˛ ˛ ˛ ˛ ˛ ˛

˛ 36 45 ˛ ˛ ˛ ˛ ˛

33 ˛ 55 ˛ ˛ ˛ ˛ ˛

27 36 ˛ ˛ ˛ ˛ ˛ ˛

˛ 6 61 ˛ ˛ ˛ ˛ ˛

Dbcw Ncn-hp-bcw ]mZNp‰-fhv ]mZ]c-∏-fhv h{I-ap-J-
]-c-∏-fhv

D]-cn-Xe
]-c-∏-fhv

hym]vXw

2. hrØ-kvXw-̀ m-Ir-Xn-bn-ep≈ Hcp XSn-°-jvW-Øns‚ ]mZ-Bcw 30 sk.ao, Dbcw 80 sk.ao.
CXn¬ \n∂v sNØn-sb-Sp-°m-hp∂ G‰hpw henb hrØ-kvXq-]n-I-bpsS hym]vXw F{X-bmWv?

3. hrØ-kvXq-]n-Im-Ir-Xn-bn¬ Iq´n-bn-cn-°p∂ aW-ens‚ ]mZ-Np-‰-fhv 75.36 ao‰-dm-Wv. Ncn-hp-bcw
13 ao‰-dm-Wv. Iq´n-bn-cn-°p∂ aW-ens‚ hym]vX-sa¥v? Hcp L\-ao-‰¿ aW-en\v 2000 cq]m \nc-
°n¬ aW-ens‚ hne-sb¥v?

4. hrØ-kvXq]nImIr-Xn-bn-ep≈ Hcp ]m{X-Øns‚ ]mZ]c-∏-fhv 64 π N.-sk.-ao, h{I-X-e-]-c-∏-fhv
80 π N.-sk.ao F¶n¬ D≈-fhv F{X-en-‰-dmWv?

5. Hcp hrØ-kvXq-]n-I-bpsS Bchpw Db-chpw XΩn-ep≈ Awi-_‘w 5:12 BWv. kvXq]n-I°v
2572 L.-sk.ao hym]vX-ap-s≠-¶n¬ h{I-X-e-]-c-∏-fhv ImWp-I.

6. c≠v hrØ-kv]q-Xn-I-I-fpsS Bc-ßƒ XΩn-ep≈ Awi-_‘w 3:4 Dw Db-c-ßƒ XΩn-ep≈
Awi-_‘w 5:3 Dw Bbm¬ hym]vX-ßƒ XΩn-ep≈ Awi-_‘sa¥v?

tKmfsØ apdn®p \nh¿Øn D]-cn-X-e-]-c-∏-fhv ImWp-∂Xv {]mtbm-Kn-I-a-√.

F∂m¬ Bcw r  Fs∂-Sp-Øm¬ D]-cn-X-e-]-c-∏-fhv 4πr2BsW∂v ImWm-hp-∂-Xm-Wv. IqSmsX
hym]vXw    πr3 BsW∂pw sXfn-bn-°-s∏-́ n-́ p≠v.4

3

tKmfw (Sphere)
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I´n-bmb Hcp tKmfsØ c≠v Xpey-̀ m-K-am-I-Ø-°-hn-[-Øn¬ apdn-®m¬ Hmtcm∂pw A¿[ tKmf-
am-bn-cn-°pw.

Bc-amb A¿[-tKm-f-Øn-s‚,

h{I-X-e-]-c-∏-fhv = 2πr 2

D]-cn-X-e-]-c-∏-fhv = 3πr 2

hym]vXw = πr 3

]cn-io-e\ {]iv\-ßƒ

1. 30 sk.ao hymk-ap≈ tKmf-Øns‚ D]--cn--X-e-]-c-∏-fhpw hym]vXhpw ImWp-I.

2. 40 N.-sk.ao D]-cn-X-e-]-c-∏-f-hp≈ Hcp tKmf-Øns\ 2 A¿[-tKm-f-ß-fm°n am‰n-bm¬ Hmtcm-
∂n-s‚bpw D]-cn-X-e-]-c-∏-fhv ImWp-I.

3. Hcp Cub hrØ-kvXw`w Dcp°n sNdp-tKm-f-ß-fm°n am‰p-∂p. hrØ-kvXw-̀ -Øns‚ ]mZ-Bcw
6 sk.ao, Dbcw 10 sk.-aobpw. tKmf-Øns‚ Bcw 1 sk.-aobpw BsW-¶n¬ F{X tKmf-ßƒ
\n¿Ωn°mw?

4. A¿[ tKmf-ß-fmb c≠v ]m{X-ß-fpsS D]-cn-X-e-]-c-∏-f-hp-Iƒ XΩn-ep≈ Awi-_-‘w 4: 9
Bbm¬ Ah-bpsS D≈-f-hp-Iƒ XΩn-ep≈ Awi-_‘w F¥v?

5. Hcp Ifn-∏m-́ -Øns‚ BIrXn A¿[-tKm-f-Øn¬ AtX hymk-ap≈ hrØ-kvXq-]nI LSn-∏n®
coXn-bn-em-Wv. hrØ-kvXq-]n-I-bpsS Ncn-hp-bcw 5 sk.ao s]mXp-hymkw 6 sk.ao F¶n¬ Ifn-
∏m-́ -Øns‚ hym]vXw ImWp-I.

6. 30 sk.ao ]mZ-hym-khpw 25 sk.ao Db-c-hp-ap≈ πÃ¿ Hm^v ]mco-kn¬ \n¿Ωn® I´n-bmb Hcp
knen-≠-dns‚ a[y-̀ m-K-Øp-\n∂pw ]mZ-Bcw 9 sk.ao, Dbcw 15 sk.ao Bb Hcp hrØ kvXq]nI
Xpc-∂p-am‰n tijn-°p∂ cq]-Øns‚ hym]vX-sa¥v?

2
3

5

6



86

1. ka-N-Xpc kvXw`m-Ir-Xn-bmb Hcp XnS-°-jvW-Øns‚ Dbcw 24 sk.ao Dw ]mZ-h-°ns‚ \ofw
20 sk.ao Dw Bbm¬ AXn¬ \n∂pw sNØn-sb-Sp°m-hp∂ G‰hpw henb ka-N-Xpc kvIq]n-
I-bpsS hym]vX-sa¥v? (2)

2. IS-emkv apdn®v Hcp ka-N-Xpc kvIXq-]nI D≠m-°Ww. ]mZ-h°v 30 sk.ao Dw Dbcw 20
sk.ao Dw thWw. {XntIm-W-ß-fpsS Af-hp-Iƒ F{X-bm-bn-cn°pw? (2)

3. 196 π N.-sk.ao D]-cn-X-e-]-c-∏-f-hp≈ Hcp tKmf-Øns‚ hym]vX-sa¥v? (3)

4. temlw sIm≠p-≠m-°nb Hcp hrØ-kvXw-̀ -Øns‚ \ofw 20 sk.-ao, Bcw 4 sk.ao Dw
BWv. CXv Dcp°n 2 sk.ao Bc-ap≈ F{X tKmf-ß-fp-≠m°mw?

5. c≠v hrØ kvXq]n-I-I-fpsS Bcw-ßƒ XΩn-ep≈ Awi-_‘w 3:4 Dw Db-c-ßƒ XΩn-
ep≈ Awi-_‘w 5:3Dw BWv. H∂m-asØ kvXq]n-I-bpsS hym]vXw 450 L.-sk.ao Bbm¬
c≠m-asØ kvXq]n-I-bpsS hym]vXw ImWp-I. (3)

6. ]mZ-hymkw 24 sk.ao Dbcw 15 sk.ao Bb hrØ-kvXq-]n-Im-Ir-Xn-bn-ep≈ IS-emkp sXm∏n-
Iƒ \n¿Ωn-°p-∂p. CØcw 1000 sXm∏n-Iƒ D≠m-°m≥ F{X N.-ao-‰¿ IS-emkp thWw?
Hcp NXp-c-{i-ao-‰¿ IS-em-kn\v 5 cq]-bmWv hne-sb-¶n¬ BsI F{X cq] sNe-hmIpw? (4)

7, ka-N-Xpc kvXq]n-Im-Ir-Xn-bn¬ \n¿Ωn-°p∂ Hcp IqSm-c-Øn\v 6 ao‰¿ Db-c-ap-≠v. ]mZ-]-c-∏-
fhv 256 N.ao-‰¿ F¶n¬ IqSmcw s]mXn-bm-\m-h-iy-amb Iym≥hmkn\v NXp-c-{i-ao-‰-dn\v 200
cq] \nc-°n¬ F¥v sNe-hp-hcpw? (4)

8. Hcp Ifn-∏m-́ -Øns‚ BIrXn Hcp kne-≠-dns‚ Hc-{K-ap-JØv AtX Bc-Øn-ep≈ Hcp hrØ-
kvXq-]n-Ibpw c≠m-asØ A{K-ap-JØv AtX Bc-Øn-ep≈ A¿[-tKm-fhpw LSn-∏n® coXn-
bn-em-Wv. BsI \ofw 30 sk.ao Dw hrØ-kvXq-]nIm `mK-Øns‚ Dbcw 9 sk.ao Dw BWv.
s]mXp-Bcw 6 sk.ao F¶n¬ Ifn-∏m-́ -Øns‚ hym]vXw IW-°m-°p-I. (4)

bqWn‰v sSÃv kvtIm¿ : 25
kabw : 1 aWn-°q¿
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9
Pyman-Xnbpw _oP-K-Wn-Xhpw

{][m\ Bi-b-ßƒ

 Hcp hc-bnse GXv c≠v _nμp-°-fp-sSbpw x kqN-I-kw-Jy-I-fnse am‰w y kqNI kwJy-I-fnse
am‰-Øn\v B\p-]m-XIam-Wv.

 c≠v _nμp-°ƒ tbmPn-∏n-°p∂ hc-bpsS a[y-_n-μp.

 c≠v _nμp-°-fn-eqsS IS∂v t]mIp∂ hc-bpsS Ncnhv.

 c≠v _nμp-°-fn-eqsS IS∂v t]mIp∂ hc-bpsS ka-hm-Iyw.

 hrØ-Øns‚ ka-hm-Iyw.

D]-B-i-b-ßƒ

 Hcp kmam-¥-co-I-Øns‚ aq∂v io¿j--ßƒ X∂m¬ \mem-asØ io¿j--Øns‚ kqN-I-kwJy
I≠p-]n-Sn-°mw.

 c≠v _nμp-°ƒ XΩn¬ tbmPn-∏n-°p∂ hcsb Hcp _nμp p : q  F∂ Awi-_-‘-Øn¬ ̀ mKn-°p-
∂p-sh-¶n¬ Cu _nμp-hns‚ kqNI kwJy-Iƒ I≠p-]n-Sn-°mw.

ap∂-dnhv

 c≠v _nμp-°ƒ XΩn-ep≈ AIew F∂ Bi-bw.

 B\p-]m-XnIX ÿncw F∂ Bi-bw.

 AIew F∂ Bibw D]-tbm-Kn®v {]mtbm-KnI {]iv\-ßƒ°v DØcw Is≠-Øp∂ coXn-Iƒ.

Hcp kam-¥-cnI-Øns‚ aq∂v io¿j-ß-fpsS kqN-I-kw-Jy-Iƒ X∂m¬ \mem-asØ io¿j-
Øns‚ kqN-I-kwJy I≠p-]n-Sn-°p∂ coXn.

Hcp kmam-¥-cn-I-Øns‚ aq∂v aqe-Iƒ (1, 3), (5,4), (2,5) F∂n-h-bmWv \mem-asØ aqe-bpsS
kqN-I-kwJy I≠p-]n-Sn-°p-I.

(1,3) P (5, 3)

(5,4)

q

(x,y)

(2,5)
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hni-Zo-I-cWw

 BZyw Hcp GI-tZi Nn{Xw hc®v aq∂v _nμp-°-fp-sSbpw kqN-I-kw-Jy-Iƒ Fgp-Xp-I. \mem-
asØ io¿jw (x, y) F∂n-cn-°-s´. XpS¿∂v P, Q F∂o _nμp-°-fpsS kqNI kwJy-Iƒ I≠p-
]n-Sn-°p-I.  P (5, 3), Q (x, 5)  F∂pw In´p-a-t√m. P bn¬ \n∂pw (5,4) F∂ _nμp-hn-te-°p≈
AIew = |4-3|=1 bqWn‰v. Q hn¬ \n∂pw (x,y) bnte-°p≈ AIehpw 1 bqWn-‰v. AXn-\m¬ y=5+1
=6. (1,3) F∂ io¿j-Øn¬ \n∂v E bnte-°p≈ AIehpw = |5-1|=4  bqWn-‰v. AXn-\m¬ (2, 5)  ¬
\n∂pw  Q  hnte-°p≈ hc-bpsS \ofw 4 bqWn‰v Xs∂. AXp-sIm≠v x = 2 + 4 = 6
\mem-asØ io¿j-Øns‚ kqN-I-kw-Jy-Iƒ (6, 6) F∂m-W-t√m. XpS¿∂v Xmsg-sIm-SpØ
kmam-¥-cn-I-Øns‚ \mem-asØ aqe-bpsS kqN-I-kw-Jy-Iƒ I≠p-]n-Sn-°mw.

PB = | y2 - y1 | = y2 - y1

QD = | y2 - y1 | = y2 - y1

AP =  x2 - x1

y4  = y3  + y2  - y1

x4  = x3  + x2  - x1

C (x3 , y3)

D (x4 , y4 )

Q (x4 , y3 )

B (x2 , y2 )

P (x2 , y1 )A (x1 , y1 )

 hni-Zo-I-c-W-Øn\v tijw, GsXmcp kam-¥-cn-I-Øn-s‚bpw aq∂v aqe-I-fpsS kqN-I-kw-Jy-
Iƒ X∂m¬ \mem-asØ io¿j-Øns‚ kqN-I-kw-Jy-Iƒ Is≠-Øm-sa∂p hni-Zo-I-cn-°p-
∂p.

Cßs\ \mem-asØ aqe-bpsS kqN-I-kwJy I≠p]n-Sn-°m-\p≈ Ffp-∏-am¿Kw Is≠-Øp∂
s]mXpcoXn-bn-se-Ømw.

x4  =  x2  + x3 - x1

y4  =  y2  + y3- y1

h¿Iv jo‰v ˛2

XpS¿∂v Xmsg sImSpØ h¿Iv jo‰v ]q¿Øn-bm-°p-I.

\mem-asØ io¿jwkmam-¥-co-I-Øns‚ aq∂v io¿j-ßƒ

(x1, y1) (x2, y2) (x3, y3) (x2 + x3- x1, y2+y3-y1)

(1, 1) (3, 2) (2,3) -

(4,1) (6, 2) (5,3) -

(-4, 1) (-1, 2) (-3, 4) -

(0, 0) (2,1) (1,2) -

(1, -1) (3, -2) (0, -3) -
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h¿Iv jo‰v ˛3

(x1  ,  y1 ) , (x2 , y2) F∂o _nμp-°-sf tbmPn-∏n-°p∂ hscb p: q F∂ Awi-_-‘-Øn¬ `mKn-
°p∂ _nμp I≠p-]n-Sn-°p∂ coXn. (hn-i-Zo-I-cWw : sSÃv _p°v t]Pv˛ 208)

(x1, y1)

p

q
(x,

 y)W
x = x1 +  p  (x2  -x1)

y = y1 +  p  (y2  -y1)

w

w

(x1, y1) (x2, y2) p:q w= p + q x = x1 + p (x2 -x1)
w

y = y1 + p (y2 -y1)
w

x = 2 + 3 (8 -2)

= 2 + 3 x 6

= 4 1

8

8

4

y = 4 + 3 x 3

= 4 + 1 1

= 5  1

8

8

8

(2, 4) (8, 7) 3: 5 8

(0, 0 ) (6, 6) 1: 1 2 - -

(-4, 0) (4, 6) 1: 2 3 - -

(2, 1) (6, 7) 2:3 - - -

(-2, -1) (0, 5) 1: 4 - - -

(x1, y1) , (x2 , y2) F∂o _nμp-°-ƒ XΩn¬ tbmPn-∏n-
°p∂ hc-bpsS a[y-_n-μphns‚ kqN-I-kw-Jy-Iƒ

x1 + x2

2
      y1 + y2

2

(x1 , y1) , (x2 , y2) F∂o _nμp-°-ƒ tbmPn-∏n-°p∂
hc-bpsS Ncnhv (slope)

y2 -  y1

hc-bpsS Ncnhv

x2 -  x1

(x2 , y2)

x = y =

=
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h¿Iv jo‰v ˛ 4

Hcp hc-bnse c≠v _nμp-°-fn¬ x am‰hpw y am‰hpw B\p-]m-Xn-I-am-Wv F∂ XXzw D]-tbm-
Kn®v hc-bnse a‰p _nμp-°ƒ I≠p-]n-Sn-°p∂ coXn.

(x1, y1) (x2, y2) x am‰w y am‰w hc-bpsS Ncnhv
hc-bpsS

as‰m-cp-_nμp

(3, 5) (6, 7) 3 2 (9, 9)

(0, 2) (6, 4) 6 2 (12, 6)

(3, 1) (-2, 6) - - - -

(4, 7) (6, 10) - - - -

- (7, 11) 3 5 - -

- - -2 3 - (6 , 3)

2
3
2
6

h¿Iv jo‰v ˛ 5

c≠v _nμp-°-fn¬ IqSn hc-bv°p∂ hc-bpsS Ncnhv D]-tbm-Kn®v ka-hmIyw cq]o-I-cn-°p∂
coXn.

(x1, y1)

hc-bnse
Hcp _nμp

hc-bnse
as‰mcp _nμp

hc-bpsS
Ncnhv

hc-bnse  aq∂m-a-
sXmcp _nμp

hc-bpsS ka-hmIyw

(x2, y2) y2 - y1

x2 - x1

(x , y) y - y1
x - x1

y2 - y1
x2 - x1

=

(6, 4) (12, 6)
6 - 4

12 - 6
(x , y)

y -4
x -6

2
6

=2
6

= or

6 (y-4) = 2 (x-6) or x-3y+6=0

(7, 3) (10, 5) (x , y)- -

(5, -3) (8, 0) (x , y)- -

(-4, 5) (6, 3) (x , y)- -

h¿Iv jo‰v ˛ 6

Hcp \n›nX _nμp tI{μhpw Hcp \n›nX Bc-hp-ap≈ hrØ-Øns‚ ka-hmIyw cq]o-I-cn-
°p∂ hn[w.

(a, b) r (x, y) (x-a)2 + (y-b)2  = r2 x2 + y2 - 2ax - 2by+a2+b2-r2 =0

(4, 6) 3 (x,y) (x-4)2- (y-6)2 = 32 x2 + y2- 8x- 12 y+43 = 0

(1, 3) 4 (x, y)                -                        -

(-2, 4) 5 (x-y)                -      -

(1, 3) 5 -                   -                        -

(0, 0) 6 (x, y)                   -                          -

hrØ-tI{μw Bcw hrØ-Ønse
Hcp _nμp ka-hmIyw hnkvX-cn® cq]w
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]cn-io-e\ {]iv\-ßƒ

1. (0, 1), (2, 2), (4, 3), (6, 4) F∂o _nμp-°ƒ ]cn-K-Wn-°p-I.

 (0, 1), (2, 2) F∂o kwJym-tPm-Sn-I-fn¬ x  kqN-I-kwJy  2 IqSp-tºmƒ y kqN-I-kwJy F{X
IpS∂p?

 (2, 2), (4, 3) F∂o kwJy-tPm-Sn-I-fn¬ x kqN-I-kwJy 2 IqSp-tºmƒ y kqN-I-kwJy F{X-Iq-
Sp∂p?

 (2, 2), (6, 4) F∂o kwJy-tPm-Sn-I-fn¬ Cu am‰w Fß-s\-bmWv?

Aß-s\-sb-¶n¬ x kqN-I-kwJy 1 IqSp-tºmƒ y  kqN-I-kwJy F{X IqSWw?

 Cu _nμp-°ƒ Dƒs∏´ hc-bpsS Ncnhv F¥mWv ?

2. (2, 3) F∂ _nμp-hn-eqsS Ncnhv ½ Bbn hc-°p∂ hc-bnse a‰v c≠v _nμp-°ƒ Fgp-Xp-I?

3. (1,4), (5,2), (˛3, 6) F∂o _nμp-°ƒ Htc hc-bn-em-sW∂p sXfn-bn-°p-I.

4. NphsS sImSp-Øn-cn-°p∂ Hmtcm tPmSn _nμp-°-sfbpw XΩn¬ tbmPn-∏n-®m¬ In´p∂ hc-
bpsS ka-hmIyw Fgp-Xp-I.

1. A (2,1), B (4, 2)
2. E (1,2) , F (2 , 0)
3. G (2,1), H (0, 2)
4. C (1, 2) , d (2, 4)
5. 3x -y-6 = 0, x+ 3y -12 =0 F∂o ka-hm-Iy-ß-fmb hc-Iƒ Iq´n-ap-́ p∂ _nμp GXmWv?  Hmtcm

hc-bn-sebpw as‰mcp _nμp IqSn FgpXp-I. Cu hc-Iƒ ]c-kv]cw ew_-am-sW∂p sXfn-bn-°p-
I.

6. 2x - 3y-12=0 F∂ hc-bpsS Ncnhv F{X-bmWv? CtX Ncn-hp≈ as‰mcp hc (5, 2) F∂ _nμp-
hn¬ IqSn IS-∂p-t]m-Ip-sa-¶n¬ B hc-bpsS ka-hmIyw F¥mWv?

7. (3, 2) F∂ _nμp tI{μ-ambn hc-bv°p∂ Hcp hrØ-Øns‚ Bcw 4 sk.ao BIp-∂p. hrØ-
Øns‚ ka-hmIyw Fgp-Xp-I.

8. A (5, 3),  B (8, 5) F∂o _nμp-°ƒ tbmPn-∏n®v hc-bv°p∂ hc-bnse as‰mcp _nμp-hmb c Cu
hcsb 2 : 3 F∂ Awi-_-‘-Øn¬ `mKn-°p-∂p. C bpsS kqNI kwJy-Iƒ Fgp-Xp-I.

9. Hcp kmam-¥-co-I-Øns‚ ASp-Ø-SpØ aq∂v io¿j-I-ß-fpsS kqN-I-kw-Jy-Iƒ Xmsg sImSp-
°p-∂p. \mem-asØ aqe-bpsS kqN-I-kw-Jy-Iƒ F{X?

E (3, -2), F (6, 1), G (4, 3)
10. c≠p hc-I-fpsS ka-hm-Iy-ßƒ 4x - 5y- 6 = 0. 5x + 4y + 13 = 0 F∂n-ß-s\-bm-Wv.

a) Ch JWvUn-°p∂ _nμp-°ƒ I≠p-]n-Sn-°p-I.

b) Hmtcm hc-bntebpw as‰mcp _nμp-IqSn I≠p-]n-Sn-°p-I.

c) Cu hc-Iƒ ]c-kv]cw ew_-am-sW∂p sXfn-bn-°p-I.
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1. (4, 6), (5, 8) F∂o _nμp-°-fn-eqsS IS-∂p-t]m-Ip∂ hc-bpsS Ncnhv F{X? Cu hcbv°v
kam-¥-chpw (7, 2) F∂ _nμp-hn-eqsS IS-∂p-t]m-Ip-∂-Xp-amb hc-bpsS ka-hmIyw F¥v? (3)

2. (4, 7), (6, 10) F∂o _nμp-°ƒ tbmPn-∏n-®m¬ In´p∂ hc-bnse as‰mcp _nμp-hmb B ,
hcsb 3 : 5 F∂ Awi-_-‘-Øn¬ `mKn-°p-∂p. B bpsS kqN-I-kw-Jy-Iƒ Fgp-Xp-I? (3)

3. Hcp hrØ-Øns‚ tI{μw (2, 2) BWv. Cu hrØ-Øn\v 3 sk.ao Bc-ap-s≠-¶n¬ hrØ-
Øns‚ ka-hmIyw Fgp-Xp-I? (3)

4. (1, ˛3), (˛2, 5) F∂o _nμp-°-fn-eqsS IS-∂p-t]m-Ip∂ hc-bnse Hcp _nμp-hmtWm (4, ˛11)
F∂v ]cn-tim-[n-°p-I? (3)

5. PQR  ¬ P (-5, -4), Q (3, -8), R (-3, -10)  BsW-¶n¬

a) {XntImWw PQR s‚ ]cn-hr-Ø-tI{μw I≠p-]n-Sn-°p-I?

b) ]cn-hrØ Bcw F{X? (4)

6. 5x + 4y -2 = 0, 5x + 4y - 4 = 0 F∂nh c≠v hc-I-fpsS ka-hm-Iy-ß-fm-Wv. Cu c≠p hc-Ifpw
Iq´n-ap-́ p∂ _nμp-hns‚ kqN-I-kw-Jy-Iƒ Fgp-Xp-I? (4)

7. Hcp hrØ-Øns‚ tI{μw B[m-c-_n-μp-hm-Wv. Cu hrØØnse Hcp _nμp-hm-Wv. (0, 5) Cu
hrØ-Ønse a‰v 5 _nμp-°ƒ Fgp-Xp-I? (5)

bqWn‰v sSÃv kvtIm¿ : 25
kabw : 1 aWn-°q¿
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bqWn‰v 10

_-lp-]-Z-ßƒ

{][m\ Bi-b-ßƒ
 c≠mw-IrXn _lp-]-ZsØ c≠v H∂mw-IrXn _lp-]-Z-ß-fpsS KpW-\-̂ -e-ambn Fgp-Xp-∂p.

 LS-I-amtWm F∂v ]cn-tim-[n-°¬.

 Hcp _lp-]-ZsØ as‰mcp _lp-]Zw sIm≠v lcn-°p-∂-Xv.

 _lp-]-Z-Ønse injvSw.

h¿°v jo‰v˛ -1

8- 7 + 5 - 1 = ........................................
18 - 10 - 2 + 1 = ...................................
25 - 15 - 8 - 2 = ....................................
-10 - 2- 4 + 6 = .....................................
5x 4 + 7 x 2 + 3 = .................................
3 x 8 + 6 x 4 - 5 x 2 - 1 = .....................
2 x 33 +4 x 32 - 2 x + 5 = ......................
7 x 13 - 5 x 12 - 4 x 1 + 10 =................

 P (x) =  2x3 + 5 x2 + 6x - 4  Bbm¬

p (1), P (2), P (O), P (-1)   Ch ImWp-I.

P (1) = 2 x 13 + 5 x 12 + 6 x 1 - 4 = ..................................
P (2) = ....................................................
P (O) = ...................................................
P (-1) = ....................................................
GXm\pw DZm-l-c-W-ß-fn-eqsS Ch-bpsS {]tXy-I-X-Iƒ Is≠-Øm-at√m?

 P (x) =  x3 - 6x2 - 4x + 6 Bbm¬

P (1), P (o) , p (½), P (-½)  Ch ImWp-I.
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h¿°v jo‰v˛ -2

2x 5=10 s‚ LS-I-ß-fmWv 2, 5.

12 s\ 2 kwJy-I-fpsS KpW-\-̂ -e-cq-]-Øn¬ Fß-\-sbms° FgpXmw?

12= .............x ............., .............x............., ..............x..............
12s‚ LS-I-ß-fm-Wv.................................................................................................

20s\ 2 kwJy-I-fpsS KpW-\-̂ -e-cq-]-Øn¬ Fgp-Xp-I.

................................, .................................., .........................................., ..............................

20s‚ LS-I-ß-fm-Wv............., .................., ..................., ....................., ........................

19= 5 x 3 + 4
19s\ 5 sIm≠v lcn-®m¬ lc-W-̂ ew 3 Dw injvSw 4 Dw BWv.

CXp-t]mse  17 = 2 x ............ + ................
17s\ 2 sIm≠v lcn-®m¬ lc-W-̂ ew ....................

injvSw.....................................

17s‚ LS-I-amtWm 2 ?

17 = 3 x ................. + ........................
17 s\ 3 sIm≠v lcn-®m¬.

lc-W-^ew .......................... injvSw........................

17s\ 7 sIm≠v lcn-®m¬ lc-W-̂ ew ............... injvSw...................................

a F∂ ]q¿W kwJysb b F∂ ]q¿W kwJy
sIm≠v lcn-°p-tºmƒ lc-W-̂ ew q hpw injvSw r
Dw Bbm¬
a = qb + r  Bbn-cn-°pw.

q, r  Ch ]q¿W-kw-Jy-I-fm-bn-cn-°-Ww.

r = o As√-¶n¬  o < r <  |b| Bbn-cn-°pw.

{]h¿Ø\w ˛ 1

(x - 2) (x + 2) = ....................................

(x - 5) (x - 5) = ....................................

(x - y) (x +y) = ....................................

x2 - 4 = (............... + ...............) (............... - ...............)

x2 - 25 = (........................) (..................)

x2 - 36 = ................................................

x2 - 100 = ...............................................

x2 -        = ...............................................

x2 -        = ...............................................

1
4
1
9

x2 - 4 s‚ LS-I-ß-fmWv (x +2) , (x-2)
x2 - 25 s‚ LS-I-ß-fmWv .....................................

x2 - 36 s‚ LS-I-ß-fm-Wv.......................................

x2 - 100 s‚ LS-I-ß-fmWv ......................................
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P (x) F∂ _lp-]Zw q (x), r (x) F∂o _lp-]-Z-ß-
fpsS KpW-\-̂ -e-am-sW-¶n¬ q (x), r (x)Chsb P (x)
s‚ LS-I-ßƒ F∂p-]-d-bp-∂p.

{]h¿Ø\w ˛ 2

(x + 2) (x + 3) = x2 + (3+2) x+3 x 2  = x2 + 5x + 6

(x+3) (x+4) =.....................................................

(x+1) (x+2) = ....................................................

(x-1)  (x-2) = .....................................................

(x-3) (x-4) = ......................................................

(x-2) (x-3) = ......................................................

x2 + 5x + 6 s‚ LS-I-ß-fmWv ........................... , .............................

x2 + 7 x + 12 s‚ LS-I-ß-fmWv ........................... , ..........................

x2 + 3x + 2 s‚ LS-I-ß-fmWv ........................... , .............................

x2 -3x +2 s‚ LS-I-ß-fmWv ........................... , ................................

x2 - 7x + 12 s‚ LS-I-ß-fmWv ........................... , ............................

x2 - 5 x + 6 s‚ LS-I-ß-fmWv ........................... , .............................

x2 - 8 + 12 s‚ LS-I-ß-fmWv ........................... , ...............................

x2 - 15 x + 150 s‚ LS-I-ß-fmWv ........................... , .......................

P (x) LS-I-ßƒ
P (x)= 0Bbm¬ x \v
]Icw Bbn FSp-
t°≠ kwJy-Iƒ

x2 - 3x + 2 P(x) = (x-a) (x-2) P (1) = 0 P (2) = 0 1, 2

x2 - 3x + 6 P (x) =  (       )  (       ) P (2) = ..... P (3) =...... ............. , ..............

x2- 7x + 12 P (x) = .......................... P (3) = ..... P (4)= ...... ............. , ..............

x2 - 6x + 5 P (x) = ........................... P (1) = ..... P (5)= ...... .............. ,  .............

x2- (a+b) x+ ab P (x)= ........................... P (a) = ..... P (b) = .... .............. , ..............

P (x) = (x-1) (x-2) (x- 3)

P (1) = ........... , P (2)  = ............, P (3) = ..............

P(x) = x3 - 6x2 + 11x - 6

x3 - 6x2 + 11x - 6  F∂ ka-hm-Iy-Øns‚ ]cn-lm-c-ß-fmWv ........... , .............. , .................

x - a F∂ H∂mw IrXn _mly-]Zw P (x) F∂ _mly-]-Z-Øns‚ LS-I-am-

sW-¶n¬ P (a) = 0  BWv.
P (x)  F∂ _lp-]-ZsØ H∂mw-IrXn _lp-]-Z-ß-fpsS KpW-\-̂ -e-am-bn

P(x) =  (x-a1) ( x- a2) ......... ( x- an ) F∂p ]ncn-s®-gp-Xm≥ Ign-™m¬ P (x) = O ka-

hm-Iy-Øns‚ ]cn-lm-c-ß-fmWv
a1, a2, a3,  ............... an



96

 NphsS sImSp-Øn-cn-°p∂ c≠mw-IrXn _lp-]-Z-ßsf H∂mw-IrXn _lp-]-Z-ß-fpsS KpW-\-
-̂e-ambn Fgp-XpI? Hmtcm-∂nepw P (x) F∂ ka-hm-Iy-Øns‚ ]cn-lm-c-ßfpw ImWpI?

i) P (x) = x2 - 8x + 12

ii) P (x) = x2 - 8x + 15

iii) P (x) = x2 - ax + 18

iv) P (x) = x2 - 6x + 8

v) P (x) - x2 - (a+b) x + ab

vi) P (x) = x2- x-12

{]h¿Ø\w ˛ 3

x2 + 2x - 15 = 0 F∂ ka-hm-Iy-{]-iv\-Øns‚ ]cn-lmcw ImWpI?

x2 + 2x - 15 = (x-a) (x-b)

- x2 - (a+b) x + ab

x2 - (a + b) x + a b = x2 + 2x -15

∴ ka-hm-Iy-Ønse Ccp-h-i-Øp-ap≈ KpW-I-ßƒ Xpey-am-h-Ww.

                         a + b = -2

                         a b = -15

KpW-\-̂ ew ˛15Dw XpI ˛ 2 amb 2 kwJy-Iƒ a, b Ch ImW-Ww.

3x - 5 = -15

3 + -5 = -2

∴ x2 + 2x - 15 = (x- 3) (x--5)

∴ x 2 + 2x - 15F∂ ka-hmIy {]iv\-Øns‚ ]cn-lm-c-ßƒ 3, ˛5

15= 1x15
3 x 5

KpW-\-^ew
\yq\-kw-Jy-
bm-hm≥ Hcp
kwJy \yq\w
XpI \yq\-kw-

Jy-bm-b-Xn-
\m¬ henb

kwJy

3 + -5 = -2

 NphsS sImSp-Øn-cn-°p∂ c≠mw-IrXn _lp-]-Z-ßsf H∂mw-IrXn _lp-]-Z-ß-fpsS KpW-\-̂ -
e-ambn Fgp-Xp-I.

i) x2 - 4x + 1

ii) x2 + 8x - 65
h¿°v jo‰v

(a + b) 2 - (a-b) 2 = 4 ah
(a- b) 2 = (a + b) 2 - 4 ab

 NpS-hsS sImSpØ ]´nI ]qcn-∏n-°p-I.

(a+b) (a+b)2 ab (a-b)2 = (a+b) 2 - 4 ab

10 100 16 100- 4x16 = 100  - 64 = 36

14 ............. 48 ........................................................................

12 ............. 35 ........................................................................

8 ............. 2 ........................................................................

3
4 ............. 1

8 ........................................................................
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{]h¿Ø\w ˛ 4

x2 - 2x - 2 = 0 F∂ ka-hm-Iy-{]-iv\-Øns‚ ]cn-lmcw ImWpI?

a + b = .........................

ab = .............................

a + b = 2 Dw a x b = -2 Dw Bb kwJy-Iƒ Gh?

a + b bpw a - b bpw In´n-bm¬ ab Ch ImWm-at√m?

(a-b)2 = (a + b)2 - 4 ab

= 22 - 4 x -2 = 12

a-b = √ 12 = 2 √ 3
a + b = 2 or a + b = 2

a - b = 2 √3 a - b = -2 √3

2a = 2 + 2 √3 2 a = 2 - 2 √ 3

a =  2 +  2 √ 3 = 2 (1 +√  3)
2 2

a =  2 (1 - √3)
2

a = 1 +  √ 3 a = 1 -  √ 3

a + b = 2 ; ∴  b = 2 - a

b = 2 - (1 + √3) b = 2- (1- √ 3)

= 1- √ 3                                            = (1 +  √ 3)

LS-I-ßƒ

x2 -  2x - 2 = [( x- (1 +√ 3)]  [(x - (1 - √3)]

= (x-1 - √3) (x - 1 +√ 3)

As√-¶n¬

x2 - 2x- 2 = [ ( x - (1 - √3) ]  [(x- (1 + √3)]

= (x-1 +√ 3 ) ( x-1- √3)

∴  x2- 2x - 2 = (x- 1+√3 ) ( x-1-√ 3)

 NphsS sImSp-Øn-cn-°p∂ c≠mw-IrXn kwJym-]-Z-ßsf H∂mw-IrXn _mly-]-Z-ß-fpsS KpW-
\-̂ -e-ambn Fgp-Xp-I.

i) x2  -  4 x + 1 = 0

ii) x2  - 2 x - -3 = 0

{]h¿Ø\w ˛ 5

3x2 + 5x - 2 = 0 F∂ ka-hmIy {]iv\-Øns‚ ]cn-lmcw ImWpI?

H∂mw-IrXn _mly-]-Z-ß-fpsS KpW-\-̂ -e-ambn Fgp-Xm-at√m?

3x2 + 5x - 2 = 3 (...................................)

                      s\ H∂mw-IrXn _mly-]-Z-ß-fpsS KpW-\-̂ -e-ambn Fgp-Xm-at√m?x2 + 5x - 2
3 3
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 a + b = 3
-5

 a + b = 3
-2

 (a + b)2 =              - 4 x       =- 5 2
3( ( -2

3
25
9

8
3

25
9

24
9+ = +

49
9

=

49
9

a-b = √ =
7
3

 a + b = 3
-5

 a - b = 3
-7

 a + b = 3
-5

 a -  b = 3
-7

 2a   = 3
2

a   = 3
1 2a   = 3

-12 =  - 4

a  =  -2

b   =  -5 - 1 = -6 = - 2 b = -5 + 2 = 1

∴ x2 - 5 x - 2 = (x - 1 ) (x- -2)

= (3x -1 ) ( x + 2)

3x2 + 5x - 2  =  (3x - 1) (x + 2)

1   , - 2  Ch  3x2 + 5x -2   F∂ ka-hm-Iy-Øns‚ ]cn-lm-c-ß-fm-Wv.

3 3 3 3 3

3 3 3

3

3

 NphsS sImSpØ c≠mw-IrXn _lp-]-Z-ßsf H∂mw IrXn _lp-]-Z-ß-fpsS KpW-\-̂ -e-ambn
Fgp-Xp-I.

(i) 4x2 - 4x - 3
(ii)

 x2 + 2x + 5 = 0 F∂ ka-hm-Iy{]iv\-Øns‚ ]cn-lmcw ImWpI?

a + b = ...............
a - b = ...............
(a - b) 2 = (-2)2 - 4 x 1 x 5 = 4-20 = -16
Hcp kwJy-bp-sSbpw h¿Kw \yq\-kw-Jy-bm-hn-√t√m?

∴ Cu ka-hm-Iy-Øn\v ]cn-lm-c-an-√.

 NphsS sImSp-°p∂ c≠mw-IrXn _lp-]-Z-ßsf H∂mw-IrXn _lp-]-Z-ß-fpsS KpW-\-^-e-
ambn Fgp-Xmtam F∂v ]cn-tim-[n-°p-I.

(i) x2 + 1          (i) x2 + x + 2

+-
+-
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{]h¿Ø\w ˛ 6

15 = 3 x 5 24 = 6 x 4
16 = 3 x 5 + 1 25 = 6 x ..... + ......
17 = 3  x  5 + 2 26 = ......................

27= ......................
28= ......................
29= ......................

x2 + 5x + 6  = (x + 3) (x + 2)
x2 + 5x + 7 = x2 + 5x + 6 + 1 = (x+3) (x+2) +1
x2 + 5x + 8 = (x + 3) (x + 2) + 2
x2 + 5x + 4 = (x + 3) (x + 2) -2
x2 - 7x + 12 = .....................................
x2 - 7x + 13 = .....................................
x2 - 7x + 14 = .....................................
x2 - 7x + 11 = .....................................
x2 - 7x + 10 = .....................................

 x2 - 7x + 14  s\ x - 3 sIm≠v lcn-®m-ep≈ lc-W-̂ ew = ......................., injvSw ...................

 x2 - 7x + 12  s‚ ^e-am-tWm (x - 3)
 P (x)  F∂ _lp-]-Z-Øn¬ P (1) = 5  Bbm¬ P (x)  s‚ LS-I-am-hptam x-1 ?

(kq-N\: x - 1 LS-I-amhm≥ P (1) = 0  Bh-Ww)

P (1) ≠ 0   ∴  x-1 LSI-a-√.

P (x)  F∂ _lp-]-Z-Øn¬ x \v a F∂ kwJy sImSp-°p-tºmƒ P (a) ≠ 0 F¶n¬ x
- a F∂ _lp-]-Zw- P (x) F∂ _lp-]-Z-Øs‚ LS-I-a-√.

 NphsS sImSp-°p∂ Hcp tPmSn _lp-]-Z-ß-fnepw BZy-tØXv c≠m-a-tØ-Xns‚ LS-I-amtWm

F∂v ]cn-tim-[n-°pI?

(i) (x-1) , (x3 - 5x + 9)
(ii) (x - 2), (x3 - 2x2 + x - 1)
(iii) (x + 1), (x    + 5x2 - 7x - 8)

{]h¿Ø\w ˛ 7

 x2 + 7x + 10 = (x-2) (x-5)  Bbm¬ NphsS sImSp-Øn-cn-°p∂ ]´nI ]q¿Øn-bm-°pI?

 x2 + 7x + 11 = (x-2) (x-5)  + 1
x2 + 7x + 11 s\ (x-2)   sIm≠v lcn-®m¬ lc-W-̂ ew ..............................., injvSw......................

  x2 + 7x + 12  = ......................  + ........................
  x2 - 7x + 12  s\ (x-2)  sIm≠v lcn-®m¬ lc-W-̂ -ew......................... , injvSw....................

 x2 - 7x + 9   s\ (x-2) sIm≠v lcn-®m¬ lc-W-̂ -ew.........................., injvSw.....................

 x2 - 11x + 9  s\ x - 5  sIm≠v lcn-®m-ep≈ lc-W-̂ -ehpw injvShpw F{X?

x2 - 11x + 11 = (x - 5) .................. + ..................
x2 - 11x + 11 = (x -5) (x-a) + b
x2 - 11x + 11 = x2 - (a + 5) x + 5 a + b
KpW-I-ßƒ Xpe\w sNbvXm¬
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a + 5 =11, a = 11-5 = 6
5a + b = 11, 5 x 6 + b = 11, b = 11-30 = -19
x2 - 11x + 11 = (x-5) (x-6) - 19
x2 - 11x + 11 s\ x - 5 sIm≠v lcn-®m-ep≈ lc-W-̂ ew x - 6 Dw injvSw  - 19 Dw BWv.

 x2 - 7x - 6  s\ x - 1 sIm≠v lcn-®m-ep≈ lc-W-̂ -ehpw injvShpw ImWpI?

 x2 - 10x  + 27  s\ x - 3 sIm≠v lcn-®m-ep≈ lc-W-̂ -ehpw injvShpw ImWpI?

{]h¿Ø\w ˛ 8

 x3 - x2 - 4x + 5  sIm≠v lcn-®m-ep≈ lc-W-̂ -ehpw injvShpw ImWp-I.

kqN\ :

x3 - x2 - 4x + 5 = (x-2) ...............+ ...................
x3 - x2 - 4x + 5  s\ IrXn

x - 2 s\ IrXn

Hcp _lp-]-ZsØ x - 2 sIm≠v KpWn-®m¬

aq∂mw-IrXn _mly-]Zw In -́W-sa-¶n¬ B _lp-]-Z-Øns‚ IrXy¶w F¥m-hWw? .................

lc-W-̂ -esØ Fßs\ FgpXmw?

x3 - x2 - 4x + 5 = (x-2) (x2+ ax+b) +c
x3 - x2 - 4x + 5 = x3 + (a-2) (x2 + (b- 2a) x - 2b + c
KpW-I-ßƒ Xpe\w sNbvXm¬

a - 2 = -1, a = -1 + 2 = 1
b - 2 a = -4, b - 2 x 1 = -4, b = -4 + 2 = -2
- 2b + c = 5, c = 5 + 2b = 5 + 2x = -2
= 5 +4 = 1
(x3 - x2 - 4x + 5) = (x -2) (x2 + x - 2) + 1
lc-W-̂ ew  x2 +  x -2,   injvSw = 1

 NphsS sImSp-Øn-cn-°p∂ Hmtcm tPmSn _lp-]-Z-Ønepw BZy-tØ-Xns\ c≠m-a-tØ-Xp-sIm≠v
lcn-°p-tºm-gp≈ lc-W-̂ -ehpw injvShpw ImWpI?

(i)   x2 - 3x  +  5,  x- 1
(ii)  x3 - 2x2  -  x + 2 ;   x + 1
(iii)  x3 + x2  -  14 x ;    x + 2

{]¿Ø\w ˛ 9

 P (x) F∂ Hcp _lp-]-Zhpw x -a  F∂ _lp-]-Z-hp-sa-Sp-Øm¬

P (x)  = (x-a) q (x) + b

F∂ ka-hmIyw icn-bm-Ip∂ Xc-Øn¬ q (x)  F∂ _lp-]-Zhpw 'b' F∂ kwJybpw
I≠p-]n-Sn-°mw.

 P (x) F∂ _lp-]Zw x - a  bpsS KpWn-X-a-√. F¶n¬ P (x)  ¬ \n∂v Hcp \n›n-X-
kwJy Ipd®v P (x) s\ x - a bpsS KpWn-X-am-°mw.
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 x3  - 3x2  -  13 x + 20 F∂ _lp-]-Z-Øn¬ \n∂v GXp kwJy Ipd-®m-emWv x - 5 s‚ KpWnXw e`n-°p-
∂Xv?

x3 - 3x 2 +  13 x + 20 = (x-5) (x2 + ax + b) +c

x3 - 3x 2 -  13 x + 20 - c  = (x-5) (x2 + ax + b)

ChnsS \n∂pw c I≠p-]n-Sn-°m-at√m?

ChnsS \ap°v c am{Xta Bh-iy-ap-≈q. AXp-am-{X-ambn Ffp∏w I≠p-]n-Sm-°mtam?

x Bbn GXp kwJy-sb-Sp-Ømepw ka-hm-Iy-Øns‚ Ccp hi-ßfpw Xpey-am-h-Ww.

x Bbn 5 FSp-Ømtem?

53 - 3 x 52 - 13 x5 + 20 - c  = 0 x (x2 + ax + b)

125 - 75 - 65 + 20 - c = 0

5 - c = 0

c = 5
5 Ipd-®m¬ aXn.

Cu coXnsb H∂p-IqSn Npcp°n Fgp-Xmtam?

x3 - 3 x 2 -  13 x + 20 - c = (x-5) q (x)

53 - 3 x 52 - 13 x 5 + 20 -c = 0 x q (x)

c = 5

 x3 - 5x2 + 2x + 10 F∂ _lp-]-Z-Øn¬ \n∂v GXv kwJy-Ip-d-®m-emWv x-2  s‚ KpWnXw e`n-
°p∂-Xv.

 2x3 - x2 - 5x   F∂ _lp-]-Z-Øn¬ \n∂v GXv kwJy-Ip-d-®m-emWv x + 1  s‚ KpWnXw e`n-
°p∂-Xv.

 x4 - 2x3 - 6x2 + x +5   F∂ _lp-]-ZsØ sIm≠v lcn-®m-ep≈ injvSw F{X?

 P (x) = (x-a) q (x) + b

x s‚ GXp hne-bv°mWv _lp-]-Z-Øns‚ hne injvS-Øn\v Xpey-am-hp-∂-Xv.

x- a  Bbm¬

P (a) = o x q (a) + b = b.

x- a Bbm¬ b = P (a)

P (x) F∂ _lp-]-ZsØ (x-a) F∂ _lp-]Zw sIm≠v lcn-®m¬ In´p∂

injvSw P (a) F∂ kwJy-bm-Wv.

{]h¿Ø-\w-˛10

P (x) F∂ _lp-]-Z-Øn¬ x \v a F∂ kwJy sImSp-°p-tºmƒ P (a) = 0 BsW-¶n¬

x-a F∂ H∂mw-IrXn _lp-]Zw P (x) s‚ LS-I-am-Wv.
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 NphsS sImSp-Øn-cn-°p∂ Hmtcm tPmSn _lp-]-Z-ß-fnepw BZy-tØXv c≠m-a-tØ-Xns‚ LS-
I-amtWm F∂v ]cn-tim-[n-°pI? LS-I-a-s√-¶n¬ lcn-®p-In-́ p∂ injvSw Fgp-XpI?

i)    x - 2, x2 - 5x + 6

ii)   x - 3 , x3 + 2x2 + 11x -12

iii)  x + 1 , x3 + 3 x2 + 5 x -6

iv) x + 2 , 2 x3 - x2 -  x +1

v) x - 1 , 2 x3 - 3 x2 + 5x - 4

 NphsS sImSp-Øn-cn-°p∂ Hmtcm tPmSn _lp-]-Z-ß-fnepw BZy-tØXv c≠m-a-tØ-Xns‚ LS-
I-amtWm F∂v ]cn-tim-[n-°pI? LS-I-a-s√-¶n¬ lcn-®p-In-́ p∂ injvSw Fgp-XpI?

i)    2 x - 1, 2 x3 - 7x2 + 7x -1

ii)    3 x + 1, 3 x3 - 3x2 - 5x -2

iii)    2 x - 3, 2 x3 + 15x2 - 8x -10

iv)    2 x + 3, 2 x3 + 5x2 - x - 6

P (x) F∂ _lp-]-ZsØ ax + b F∂ _lp-]Zw sIm≠v lcn-°p-tºmƒ e`n-
°p∂ injvSw P  -b    Bbn-cn-°pw.

a )(
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]cn-io-e\ {]iv\-ßƒ

1. Nph-sS-bp≈ c≠mw-IrXn _lp-]-Z-ßse H∂mw-IrXn _lp-]-Z-ß-fpsS KpW-\-̂ -e-ambn FgpXp-
I. Hmtcm-∂nepw  P (x) = 0 F∂ ka-hm-Iy-Øns‚ ]cn-lm-c-ßfpw Fgp-XpI?

i)      p (x) = x2 - 3x + 2

ii)    p (x) = x2 - 22x + 85

iii)   p (x) = 2x2 - 5x + 2

iv)   8x2 + 10x  - 3

v)    6x2 - 11x + 3

vi)   18x2 + 3x - 3

2. p (1) = 0 , p (-1) = 0 BIp∂ Hcp c≠mw-IrXn _lp-]Zw I≠p-]n-Sn-°pI?

3. p (√ 2) = 0, p (√ 3) = 0  BIp∂ Hcp c≠mwIrXn _lp-]Zw I≠p-]n-Sn-°p-I?

4. p (1+ √2) = 0, p (1- √2) = 0 BIp∂ Hcp c≠mw-IrXn _lp-]Zw I≠p-]n-Sn-°p-I?

5. p (1) = 0, p (2) = 0, p (-3) = 0 BIp∂ Hcp aq∂mw-IrXn _lp-]Zw I≠p-]n-Sn-°p-I?

6. _lp-]Zw I≠p-]n-Sn-°p-I.

x2 + 5x + k bpsS LS-I-amWv x- 1 F¶n¬ k F{X?

7. x2 + ax + b _lp-]-Z-Øns‚ LS-I-amWv x - 2, x - 3 Ch-sb-¶n¬ a, b Ch-bpsS hne-Im-WpI?

8. x2 + px + q , x2 + mx + n F∂o _lp-]-Z-ß-fpsS Hcp s]mXp-L-S-I-amWv x + a F¶n¬ a (m-p) = n-q
F∂v sXfn-bn-°pI?

9. 2x3 + kx2 + 5x - 6  s\ x -1 sIm≠v lcn-°-tºm-gp≈ injvSw 5 Bbm¬ k F{X?

10. Nph-sS-bp≈ Hcp tPmSn _lp-]-Z-ß-fnepw BZy-tØXv c≠m-a-tØ-Xns‚ LS-I-amtWm F∂v
]cn-tim-[n-°p-I. LS-I-a-s√-¶n¬ lcn®p In´p∂ injvSw Fgp-XpI?

i)      x + 2 , x2 - 8n - 16

ii)    (x +5) , x2 + 11x + 28

iii)  3x + 2, 3x3 - 3x2 - 2x2 - 3x + 2

iv)   x - 1,  x3 + 7x2 + 7x -15
11. Nph-sS-bp≈ Hmtcm tPmSn _lp-]-Z-ß-fnepw BZy-tØ-Xns\ c≠m-a-tØ-Xp-sIm≠v lcn-°p-

tºmƒ In´p∂ lc-W-̂ -ehpw injvShpw IW-°m-°p-I.

i)      x2  - 7x + 5, x-2

ii)    2x3 + 3x2 +4x + 7, 2x + 3

(iii) ...........................................................................................

(iv) .......................................................................................

12. ax3 + bx2 - ax - b  bpsS LS-I-amtWm x - 1 F∂v ]cn-tim-[n-°p-I. x - 1 LS-I-amb Hcp aq∂mw-IrXn
_lp-]Zw Fgp-Xp-I.

13. x - 1 LS-I-amb Hcp aq∂mw-IrXn _lp-]Zw Fgp-XpI? CXns‚ LS-I-amtWm x + 2  F∂v ]cn-
tim-[n-°pI?

14. p (x) = 6x3 + 3x2 .  p (x)  t\mSv GXv c≠mw-IrXn _lp-]Zw Iq´n-bm¬ x2 - 1  LS-I-amb _lp-]Zw
e`n°pw?

15. x2 +  an + b = 0  F∂ ka-hm-Iy-Øns‚ ]cn-lmcw -3, 5  Ch-bm-sW-¶n¬

a) x2 + ax + b  sb c≠v H∂mw-IrXn _lp-]-Z-ß-fpsS KpW-\-̂ -e-ambn Fgp-XpI?

b) a, b Ch-bpsS hne-sb¥v?
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16. n GXp kwJym-bm-bm-emWv x + 1 F∂ _lp-]Zw xn - 1 F∂ _lp-]-Z-Øns‚ LS-I-am-hp-∂Xv?

17. a) P (x) = 2x3 + 9x2 +13x + 6 s\ x + 2 sIm≠v lcn-°p-tºm-gp≈ lc-W-̂ -ehpw injvShpw ImWpI?

P (x) s‚ LS-I-amtWm x + 2

b) Cu lc-W-̂ -esØ c≠v H∂mw-IrXn _lp-]-Z-ß-fpsS KpW-\-̂ -e-ambn Fgp-Xp-I.

c) 2x2 + 9x2 + 13x + 6 s\ aq∂v H∂mw-IrXn _lp-]-Z-ß-fpsS KpW-\-̂ -e-ambn Fgp-XpI?

d) 2x3 + 9x2 _ 13x + 6= 0  F∂ ka-hm-Iy-Øns‚ ]cn-lm-c-ßƒ Gh?

18. ax3 + bx2 + cx + d F∂ _lp-]-Z-Øns‚ LS-I-amWv

x2 - 4  F¶n¬ 4a = -c, 4 b = -d F∂v sXfn-bn-°p-I.

x2 - 4  LS-I-amb GXm\pw aq∂mw-IrXn _lp-]-Z-ßƒ Fgp-Xp-I.

19. q(x)  F∂ _lp-]-ZsØ x-a  sIm≠v lcn-°p-tºm-gp≈ injvSw k bpw r (x) F∂ _lp-]-ZsØ (x-
a) sIm≠v lcn-°p-tºm-gp≈ injvSw - k bpw BWv.

a) q (a) ImWp-I.

b) q (x)+ r (x) F∂ _lp-]-Z-Øns‚ LS-I-amWv x - a  F∂v sXfn-bn-°p-I.

20. (x - 1) (x + 1) (x + 2) = x3 + 2x2 - x -2

x3 + 2x2 - x -2  F∂ ka-h-Iy-Øns‚ ]cn-lm-c-ßƒ Gh?

21. p (x) =  x2 - 6x + 9  F∂ _lp-]Zw ]cn-K-Wn-°p-I.

a) p (a) = p (b) IW-°m-°pI?

p (a) = p (b)  BI-Ø-°-hn-[-Øn¬ a, b  F∂o c≠v kwJy-Iƒ I≠p-]n-Sn-°p-I.

kqN\ :

p(a) = p (b) =1  F∂v ]cn-K-Wn-®m¬

x2 - 6x + 9 = 1  BIp∂ x ImWmw.

∴  x2 - 6x + 8 = 0.

22 - 6x + 8 = (x - 4) (x - 2)

∴ p (4) = 1, p (2) =1
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1. 2x3 - 3x2 + 5x - 4  s‚ LS-I-amtWm x - 1 F∂v ]cn-tim-[n-°p-I.

2. p(x) - 2x2 - x -1.  p(x) s\ 2 H∂mw-IrXn _lp-]-Z-ß-fpsS KpW-\-̂ -e-ambn Fgp-XpI? p(x) = o
F∂ ka-hm-Iy-Øns‚ ]cn-lm-c-ß-tfh?

3. 2x3 - x2 - 5x -2 s\ x -2 sIm≠v lcn-°p-tºm-gp≈ lc-W-̂ -ehpw injvShpw ImWpI?

4.  p (x) = x3 + 2x2 + 5x + 4. p (x) t\mSv GXv kwJy Iq´n-bm¬ x + 2 LS-I-ambn _lp-]Zw In´pw.

p (x) ¬ \n∂v GXv kwJy-Ip-d-®m¬ x + 1 LS-I-amb _lp-]Zw In´pw?

5. ax3 + bx2 + cx + d F∂ _lp-]-Z-Øns‚ LS-I-amWv x2 - 9 F¶n¬

9a = -c, ab = -d  F∂v sXfn-bn-°p-I.

x2 - a sIm≠v lcn-®m¬ injvSw 1 hcp∂ Hcp aq∂mw-IrXn _lp-]Zw Fgp-XpI?

6. p (x) = (x - 2) (x + 3 ) + k  F∂ _lp-]-Z-Øns‚ Hcp LS-I-amWv x + 2 F¶n¬

a) k  bpsS hne-sb{X?

b) x-1; p (x)  Hcp LS-I-amtWm F∂v ]cn-tim-[n-°p-I.

c) p(x)  s‚ IqsS GXv kwJy-Iƒ Iq´n-bm¬ x -3 LS-I-amb _lp-]Zw In´pw.

7. p (x) = x3 + ax2+ bx + c F∂ _lp-]-Z-Øn¬ P (o) = 3 BWv p(x) s‚ LS-I-am-Wv. x2 -1 F¶n¬ a,
b, c Ch-bpsS hne-Iƒ ImWp-I.

8. a) x2 - 5x + 6 s\ H∂mw-IrXn _lp-]-Z-ß-fpsS KpW-\-̂ eambn Fgp-Xp-I.

b) x3 - 2x2 - x + 10 s‚ LS-I-amtWm x - 2, x - 3

c) x3 +  2x2 - x + 10 s‚ LS-I-amtWm x2 - 5x + 6

e) x3 - 2x2 - x + 10 ¬ \n∂v GXv kwJy-Ip-d-®m¬ x2 - 5x + 6 LS-I-amb _lp-]Zw In´pw?

8. 3x3 - 2x2  F∂ _lp-]-Z-tØmSv GXv H∂mw-IrXn _lp-]Zw Iq´n-bm¬ x-3, x + 3 Ch LS-I-ß-
fmb _lp-]Zw In´pw?

10. ax3 +bx2 + cx + d  F∂ _lp-]-Z-Øns‚ LS-am-Wv. x2 - 4 F¶n¬ 4 (a- b) = c+ d F∂v sXfn-bn-
°p-I.

aqey-\n¿Wb tNmZy-ßƒ
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11
ÿnXn-hn-h-c-°-W°v

{][m\ Bi-b-ßƒ

 icm-icn

 Bhr-Ønbpw a[y-ahpw

 hn`m-K-ßfpw a[y-ahpw

ap∂-dnhpIƒ

 X∂n-cn-°p∂ KWn-X-]-c-amb hnh-c-ß-fpsS BsI XpIsb Ah-bpsS FÆw sIm≠v lcn-®-
XmWv am[yw.

 kwJy-Isf Atcm-lW {Ia-Øn¬ Fgp-Øp∂ {]h¿Ø\w.

 c≠v kwJy-I-fpsS icm-icn ImWp∂ {]h¿Ø-\w.

 kam-¥c t{iWn-bpsS s]mXp-hy-Xym-khpw n-mw ]Zhpw ImWp∂ coXn.

Bi-b-ßƒ

X∂n-cn-°p∂ Hcp Iq´w Af-hp-I-fn¬ Gdnb ]¶n-t\mSpw ASpØv \n¬°p∂ Af-hmWv am[yw.
Af-hp-I-fpsS Iq -́Øn-te°v hfsc IqSp-Xtem hfsc Ipdthm Bb Hc-fhv IqSn-t®-cp-tºmƒ
am[yw AfhpI-fpsS hep-∏-sØ-°p-dn®v icn-bmb [mc-W-b√ Xcp-∂-Xv. CØcw kμ¿ -̀Øn¬
icn-bmb hnh-c-ßƒ e`n-°p-∂-Xn-\mWv a[yaw F∂ Bibw D]-tbm-Kn-°p-∂-Xv.

DZm-l-cWw: Hcp {Kma-Ønse 10 sXmgn-em-fn-I-fpsS {]Xn-Zn\ hcp-am\w 600, 800, 700, 900, 750,
650, 850, 950, 1000, 500 cq] hoX-am-Wv. CXns‚ am[yw 7700 = 770 cq]. Cu Iq -́Øn-te°v 20000

 cq] {]Xn-Zn\ hcp-am-\-ap≈ Hcp kº-∂≥ h∂m¬ am[y-h-cp-am\w 770 x 10 + 20000. CXv GI-

tZiw 2518 cq]-bm-Wv. `qcn-̀ mKw sXmgn-em-fn-I-fp-sSbpw hcp-am-\-sØ-°mƒ Gsd IqSp-X-em-Wn-
Xv. At∏mƒ \ap°v icn-b-√mØ icm-i-cn-bmWv e`n-°p-∂-Xv.

Cu hnh-c-ßsf Btcm-lW {Ia-Øn¬ Fgp-Xn-bm¬ Bdm-a-Xmbn (\-Sp-°v) hcp-∂Xv 800 cq]-
bm-Wv. AXm-bXv a[ya hcp-am-\-amb 800 ̀ qcn-]£w sXmgn-em-fn-I-fp-sSbpw hcp-am-\-tØmSv ASpØv
\n¬°p-∂p.

{]h¿Ø-\-ßƒ

 tjm´v]p´v ]cn-io-e-\-Øn¬ Hcp Imbn-I-Xmcw Fdn™ Zqc-ßƒ 23, 21.5, 22, 22.5, 23.2, 22.7, 22.6,
21.7, 21.8, 23.1 Ch-bpsS a[yaw ImWp-I.

(Zq-c-ß-fpsS FÆw Cc´ kwJy-bmbn hcp-tºmƒ \Sp°v hcp∂ c≠v Zqc-ß-fpsS icmicn-
bmWv a[y-aw.)

 {Kma-Ønse Hcp IS-bn¬ Ign™ Ggv Znh-k-ß-fn-embn e`n® hcp-am\w NphsS \¬Ip-∂p.

2050, 2500, 2150, 2350, 2450, 2200, 2100, 2300

a[ya hcp-am\w ImWp-I.

 1\pw 30\pw CS-bn¬ s]mXp-hy-Xymkw 3 Bb Hcp kam-¥c t{iWn FgpXn AXns‚ a[yaw
ImWp-I.

10

11
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Iq´mhrØn ]´nI

X∂n-cn-°p∂ ]´n-I-bn¬ \n∂v Iq´m-hrØn ]´nI Xøm-dm-°p-I.

500 cq] hsc Znhk hcp-am-\-ap≈ F{X-t]-cp≠v?

600 cq] hsc hcp-am-\-ap-≈-h¿ F{X?

700 cq] hsc hcp-am-\-ap-≈-h¿ F{X?

800 cq] hsc hcp-am-\-ap-≈-h¿ F{X?

900 cq] hscbpw 1000 cq] hscbpw hcp-am-\-ap-≈-h¿

F{X t]cp≠v?

Znh-k-°qen tPmen-°m-cpsS FÆw

500 3
600 4
700 6
800 8
900 6
1000 4

ChnsS BsI tPmen-°m-cpsS FÆw 31

31 t]cn¬ \Sp°p hcp∂ tPmen-°m-c≥ 16˛masØ

Bfm-Wv. Cbm-fpsS hcp-am-\-amWv a[y-a-h-cp-am-\w. 14

apX¬ 21 hsc ÿm\-ß-fn-ep≈ tPmen-°mcpsS.  hcp-

am\w 800 cq]-bm-Wv. 16˛m-asØ sXmgn-em-fnbpw Cu

Iq -́Øn¬ Bb-Xn-\m¬ a[ya hcp-am\w 800 cq]-bmbn

IW-°m-°mw.

Znh-k-°qen tPmen-°m-cpsS FÆw

500 cq] hsc 3
600 cq] hsc 7
700 cq] hsc 13
800 cq] hsc 21
900 cq] hsc 27
1000 cq] hsc 31

hn`m-Km-Sn-ÿm-\-Øn¬ \¬Inb BhrØn ]´n-I-bn¬ \n∂v a[yaw Is≠-Øp∂ {]h¿Ø-\w.

`mcw (In.-{Kmw) Bfp-I-fpsS FÆw

25-̨ 30 5
30-̨ 35 8
35-̨ 40 11
40-̨ 45 12
45-̨ 50 6
50-̨ 55 3
BsI 45

`mcw (In.-{Kmw) Bfp-I-fpsS FÆw

30 hsc 5

35 hsc 13

40 hsc 24

45 hsc 36

50 hsc 42

55 hsc 45

 BsI-bp≈ 45 t]cn¬ F{X-asØ BfmWv \Sp°v hcp-∂Xv?

45 + 1 =  23˛masØ.

 23˛masØ-bmƒ GsXms° ÿm\-Øp≈ Bfp-Iƒs°m-∏-amWv?

14 apX¬ 24 hsc-bp≈ Bfp-Iƒs°m-∏w.

 23˛masØ- Bƒ GXv hn`m-K-Øn-emWv Dƒs∏-Sp-∂Xv?

35 --̨  40 hn`m-K-Øn¬.

 14˛masØ- Bƒ apX¬ 24˛masØ- Bƒ hsc BsI F{X t]cp≠v?

11 t]¿.

 35-̨ 40 hn`m--K-Ønse 5 In.{Kmw `mcsØ 11 Xpey-̀ m-K-ß-fm-°n-bm¬ CXn¬ Hcp `mKw F{X-bm-Wv?

   5

 At∏mƒ 14˛masØ- BfpsS `mcw GsXms° `mc-ßƒ°n-S-bn-emWv?

35\pw  35    \pw

14˛masØ BfpsS `mcw Cu hn`m-K-Øns‚ IrXyw \Sp-hn-em-sW∂v k¶¬∏n-°mw.

    s‚ ]IpXn F{X-bmWv?

2

11

5
11

5
11

5
22

BZyw Iq´m-hrØn ]´nI Xøm-dm-°mw.
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 At∏mƒ 35\pw  35   \pw \Sp°v hcp∂ kwJy GXv?

 F¶n¬ ASpØ BfpsS `mctam?

            35    \pw 35    \pw \Sp-°v.

AXm-bXv         \pw         \pw \Sp-°v.

CXv 35     BIp-∂p.

ChnsS 14m-asØ BfpsS `mcw 35

XpS¿∂p≈ Hmtcm Bfp-sSbpw `mcw hoXw       IqSp-∂p.

(A-Xm-bXv      hoXw)

14˛masØ Bƒ apX¬ 24˛masØ Bƒ hsc-bp≈ 11 t]cpsS `mcw t{iWn-bmbn Fgp-Xn-bm¬.

CXv Hcp kam-¥c t{iWn-bm-sW∂v ImWmw.

Cu kam-¥c t{iWn-bpsS BZy-]Zw =

s]mXp-hy-Xym-kw      , ]Z-ß-fpsS FÆw 11

At∏mƒ 23˛mw ]Zw,

5
11

5
22

35

5
11

10
11

10
22

35 20
22

35

10
22

15
22

5
22

5
11

5
2235

15
2235 25

2235 ................

5
2235

5
11

5
2235 + (11- ˛1) x 5

11 = 5
22

35 + 10 x 5
11

= 5
2235 + 50

11 = 5
22

35 + 100
22 = 35 + 105

22
= 35 + 4 + 7

22

= 17
22

39 = 39.77 In.{Kmw

 hn`mK hnkvXm-csØ a[ya BhrØn Dƒs∏-Sp∂ ÿm\-hn-kvXmcw D]-tbm-Kn®v `mK-ß-fm-°p-

∂-Xn-\p≈ h¿Ivjo‰v.

a[yaw Dƒs∏-Sp∂
hn`mKw (¢m-kv)

hn`mK
hnkvXmcw

a[ya BhrØn Dƒs∏-Sp∂
ÿm\ hnkvXmcw

BsI
BhrØn

Xpey-`m-K-ß-fm-°n-b-
Xn¬ Hcp `mKw

25-̨ 30 5
3˛23

(4 apX¬ 23 hsc) 20
5
20

110-̨ 115 5 15˛22
(16 apX¬ 22 hsc) 7

5
7

35-̨ 45 10 18˛36
(19 apX¬ 36 hsc) 18

10
18

140-̨ 155 15 7˛47
(8 apX¬ 47 hsc) 40

15
40

BsI BhrØn Cc´ kwJy Bbmtem?

Hcp DZm-l-cWw ImWq.
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`mcw (In.-{Kmw) Ip´n-I-fpsS FÆw

30-̨ 34 4

34-̨ 38 9

38-̨ 42 15

42-̨ 46 20

46-̨ 50 12

50-̨ 54 10

BsI 70

 kvIqƒ KWnX ¢∫nse AwK-ß-fpsS `mcß-fmWv sImSp-Øn-cn-°p-∂-Xv.

kqN\ : BZyw Iq´m-hrØn ]´nI Xøm-dm-°p-I. a[y-a-̀ mcw 35masØbpw 36masØbpw Ip´n-I-

fpsS `mc-Øns‚ icm-c-bm-Wv.

Iq´m-hrØn ]´n-I.

`mcw (In.-{Kmw) Ip´n-I-fpsS FÆw

34 ¬ Ipdhv 4

38 ¬ Ipdhv 9

42 ¬ Ipdhv ......

46 ¬ Ipdhv ....

50 ¬ Ipdhv .......

54 ¬ Ipdhv ........

 a[ya `mcw GsXms° Ip´n-I-fpsS ico-c-̀ m-c-Øns‚ icm-i-cn-bmWv?

 Cu Ip´n-I-fpsS `mcw GXv hn`m-K-Øn-emWv hcp-∂Xv?

 Cu hn`mK hnkvXm-csØ CtX hn`m-K-Øn¬ hcp-∂ Ip´n-I-fpsS FÆw sIm≠v lcn®v Xpey

`mK-ß-fm-°p-I. XpS¿∂v e`n-°p∂ kam-¥c t{iWn-bnse BZy-]-Zw, s]mXp-hn-Xymkw F∂nh

Is≠ØpI. 35˛masØbpw 36˛masØbpw Ip´n-I-fpsS `mcw B t{iWn-bnse F{Xm-asØ

]Zßfmbn-cn-°pw. Cu ]Z-ßƒ Is≠-Øp-I. Ah-bpsS icm-i-cn-bm-bn-cn°pw a[y-aw.

XpS¿ {]h¿Ø-\-ßƒ

 Hcp kan-Xn-bnse AwK-ß-fpsS FÆw {]mb-a-\p-k-cn®v ]´n-I-s∏-Sp-Øn-b-XmWv Nph-sS.

{]mbw AwK-ß-fpsS FÆw

25-̨ 30 4

30-̨ 35 7

35-̨ 40 12

40-̨ 45 15

45-̨ 50 16

50-̨ 55 12

55-̨ 60 9

60-̨ 65 5

AwK-ß-fpsS a[ya {]mbw IW-°m-°p-I.
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 50 IpSpw-_-ß-fpsS 2 amksØ Id‚ v Nm¿Pv NphsS ]´n-I-bmbn \¬In-bn-cn-°p-∂p. a[yaw

ImWp-I.

Id‚ v Nm¿Pv IpSpw-_-ß-fpsS FÆw

100-˛150 2

150-̨ 200 5

200-̨ 250 9

250-̨ 300 12

300-̨ 350 16

350-̨ 400 4

400-̨ 450 2

 Hcp ]co-£bv°v e`n® am¿°p-Isf Ipdn-®p≈ hnh-c-ß-fmWv Xmsg sImSp-Øn-cn-°p-∂-Xv. am¿°p-

I-fpsS a[yaw ImWp-I.

am¿°v Ip´nI-fpsS FÆw

0˛10 8

10-˛20 11

20-̨ 30 7

30-̨ 40 9

40-̨ 50 6

50-̨ 60 4

60-̨ 70 3

70-̨ 80 2

 Hcp {Kma-Ønse 49 t]cpsS Znhk hcp-am\w ]´n-I-bmbn Xncn®v NphsS sImSp-°p-∂p. a[yaw

ImWp-I.

Znh-k-h-cp-am\w
(cq-]-bn¬)

BfpIfpsS
FÆw

300-̨ 350 4

350-̨ 400 6

400-̨ 450 10

450˛500 14

500-̨ 550 8

550-̨ 600 4

600-̨ 650 3

 80 AwK-ß-fp≈ Hcp kwÿm\ \nb-a-k-̀ -bn¬ AwK-ß-fpsS {]mbw hy‡-am-°p∂ ]´n-I-

bmWv Nph-sS. Ch-cpsS a[y-a-{]mbw IW-°m-°p-I.

{]mbw \nb-a-k-`m-Kw-ß-fpsS
FÆw

25-̨ 30 4

30-̨ 35 6

35-̨ 40 10

40-̨ 45 13

45-̨ 50 16

50-̨ 55 14

55-̨ 60 9

60-̨ 65 5

65-̨ 70 3
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 A\p-_‘w

Bfp-I-fpsS ̀ mcsØ kw_-‘n® ap≥ tNmZy-Øn¬ \n∂v a[yaw Is≠-Øm≥ Hcp Ffp∏ hgn-

bm-Imw. a[ya`mcw hcp∂ 35-̨ 40 F∂ hn`m-K-Øn¬ x1 = 35, x2= 40 F∂n-ß-s\bpw 14masØbpw

24masØbpw ÿm\sØ bYm-{Iaw y1 , y2F∂n-ßs\bpsa-Sp-°p-I.

At∏mƒ ]Z-ß-fpsS FÆw y2 - y1 + 1 CXns\ n Fs∂Sp°pI.

AXm-bXv 24 - 14 + 1 =11

s]mXp-hn-Xymkw x 2 - x1 = 40 - 35  =  5

                               d  =     5     =     5

14˛mw ]Zw = 35 + 5   (x1 + d

a[y-a-]Zw (23˛mw ]Zw) = 14˛mw ]Zw + (n-1) x d

                                     = 35 + 5  + (11 - 1)  x  5

_oP-K-WnX klm-b-tØmsS

a[yaw =  x1 + d + (y2 - y1 ) (x2 - x1)

y2 - y1 + 1 11 11

2 2x 11 22

222

22      11

n

)

2
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1. Hcp {]mY-an-Im-tcmKy tI{μ-Øn¬ 11 Znh-k-ß-fnse H.-]n. cPn-kvt{S-j≥ NphsS sImSp-°p-
∂p.

64, 72, 58, 81, 68, 77, 83, 54, 98, 92, 75. tcmKn-I-fpsS FÆ-Øns‚ am[yw ImWp-I. 2

2. Hcp IpSpw-_-Ønse Hcp h¿jsØ t^m¨ _n√v NphsS sImSp-°p-∂p. CXns‚ am[yw
ImWp-I.

235, 240, 455, 380, 330, 420, 390, 280, 290, 320, 440, 410 2

3. ]Ømw-Xcw XpeyXm ]co-£-sb-gp-Xnb 60 t]cpsS hb v Xcw-Xn-cn® ]´n-I-bmWv NphsS
sImSp-Øn-cn-°p-∂-Xv. a[ya hbkv ImWp-I. 4

bqWn‰v sSÃv

4. Hcp {KmaoW {KŸm-e-b-Øn¬ \n∂pw 80 AwK-ßƒ°v Hcp h¿j-Øn-\n-S-bn¬ hnX-cWw
sNbvX ]pkvX-I-ß-fpsS FÆw hy‡-am-°p∂ ]´n-I-bmWv Nph-sS. hnX-cWw sNbvX ]pkvX-
I-ß-fpsS FÆ-Øns‚ a[yaw ImWp-I. 4

hnX-cWw \S-Ønb
]pkvX-I-ß-fpsS FÆw

AwK-ß-fpsS
FÆw

10-̨ 20 17

20-̨ 30 19

30-̨ 40 12

40-̨ 50 8

50-̨ 60 11

60-̨ 70 9

70-̨ 80 4

hb v ]co-£m¿∞n-I-fpsS FÆw

20-̨ 30 4

30-̨ 40 6

40-̨ 50 13

50-̨ 60 21

60-̨ 70 11

70-̨ 80 5
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1. s]mXp-hn-Xymkw 6 Bb kam-¥c t{iWn-bpsS BZysØ A©v ]Z-ßƒ Fgp-Xp-I. CXns‚
_oP-K-Wn-X-cq]w ImWp-I. 2

2. Nn{X-Øn¬ AB hymk-am-Wv,

<  D  = 30  < BA D  = 200 Bbm¬  < BAC, < ABC

F∂nh ImWp-I. 2

3. (1, 6), (4, 10) F∂o _nμp-°-fn-eqsS IS-∂p-t]m-Ip∂ hc-bpsS Ncnhv ImWp-I? 2

4. ]mZ Bcw 12 sk.ao Dw, Ncn-hp-bcw 25 sk.ao Bb hrØ kvXq]n-I-bpsS Dbcw F¥v? 2

5. 2x2 - 7x + 6 = (2x -3) (x - 2)  BIp-∂p.  2x2 - 7x + 6 =0  F∂ ka-hm-Iy-Øns‚ ]cn-lmcw Fgp-Xp-I. 3

6. Bcw 2.5 sk.ao Bb hrØ-Øns‚

hymk-amWv AB.  IqSmsX sXmSp-h-c CD bpsS

\ofw 6 sk.ao F¶n¬ AC bpsS \ofw ImWp-I. 3

7. Hcp s]´n-bn¬ 1 apX¬ 9 hscbp≈ FÆ¬ kwJy-Iƒ Hmtcm∂pw Fgp-Xnb IS-emkv Ij-
W-ßƒ D≠v. as‰mcp s]´n-bn¬ 1, 4, 9 F∂nh Hmtcm∂pw Fgp-Xnb IS-emkv Ij-W-ßfpw
D≠v. c≠v s]´n-bnepw \n∂v Hmtcm IS-emkv IjWw FSp-Øm¬ c≠pw h¿K-kw-Jy-bm-Im-
\p≈ km[yX F¥v? 3

8. Nn{X-Øn¬ ka-N-Xp-chpw AXn-t\mSv

tN¿∂v \mev ka-]m¿iz {XntIm-W-ßfpw

ImWn-®n-cn-°p-∂p. CXv aS°n Hcp ka-N-Xpc

kvXq]nI D≠m-°n-bm¬ AXns‚ hym]vXw ImWp-I. 3

                             As√-¶n¬

24 sk.ao Bc-ap≈ Hcp hrØØn¬ \n∂pw 1350 tI{μ-tIm¨ D≈ Hcp hrØmwiw apdn-s®-
SpØv Hcp hrØ-kvXq-]nI  \n¿Ωn-®m¬ AXns‚ h{I-X-e-]-c-∏-fhv ImWp-I.

9. B[m-c-_nμp tI{μ-am-bXpw 5 bqWn‰v Bc-am-b-Xp-amb Hcp hrØ-Ønse Hcp _nμp-hmWv
(3, 4). F¶n¬ hrØ-Ønse a‰v GsX-¶nepw 7 _nμp-°fpsS kwJym-tPm-Sn-Iƒ Fgp-Xp-I.

tNmZy-t]-∏¿ ˛1 kabw : 2½ aWn-°q¿
am¿°v : 80

A

C

B

D

A C
B

D

13

10
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12. x2 + x + 1F∂ _lp-]-ZsØ H∂mw-IrXn _lp-]-Z-ß-fpsS KpW-\-̂ -e-ambn Fgp-Xm≥ Ign-
bn√ F∂v sXfn-bn-°p-I. 3

13. (2, 1), (3, 4), (-3, 6) F∂o _nμp-°ƒ x, y  A£-ßƒ hc®v AS-bm-f-s∏-Sp-Øp-I. Ch tbmPn-∏n-
®m¬ a -́{Xn-tIm-W-am-sW∂v sXfn-bn-°p-I. 4

14. s]mXp-hyXymkw 4 Bb Hcp kam-¥c t{iWn-bpsS XpS¿®-bmb c≠p ]Z-ß-fpsS hyp¬{I-
a-ß-fpsS XpI 4/15 Bbm¬ kwJy-Iƒ I≠p-]n-Sn-°p-I. 4

                                   As√-¶n¬

Hcp a -́{Xn-tIm-W-Øns‚ ew_-h-i-ß-fn¬ H∂n\v as‰-h-i-tØ-°mƒ 6 sk.ao \ofw IqSp-X-
em-Wv. {XntIm-W-Øns‚ ]c-∏-fhv 36 N.-sk.ao Bbm¬ ew_-h-i-ß-fpsS \ofw ImWp-I.

15. hi-ß-fpsS \ofw 7 sk.-ao, 5 sk.ao Bb NXpcw hc-bv°p-I. AtX ]c-∏-f-hp-≈Xpw \ofw
6 sk.ao Bb-Xp-amb as‰mcp NXpcw \n¿Ωn-°p-I. 4

16. 5, 7, 9.... F∂ kam-¥-c-t{i-Wn-bpsS BZysØ XpS¿®-bmb ]Z-ß-fpsS XpI-tbmSv 4 Iq´n-
bm¬ Ft∏mgpw ]q¿W-h¿K-am-sW∂v sXfn-bn-°p-I. 4

17. Cu hrØ-Øns‚ tI{μw ImWp-I.

hrØ-Øns‚ ka-hmIyw F¥v? 4

18. 4.5 sk.ao Bc-ap≈ hrØw hc-bv°p-I. hrØ-Øn\v shfn-bn¬ hrØ-tI-{μ-Øn¬ \n∂pw 9
sk.ao AIse  P F∂ _nμp AS-bm-f-s∏-Sp-Øp-I. P bn¬ \n∂pw hrØ-Øn-te°v c≠p
sXmSp-h-c-Iƒ hc-bv°p-I. \ofw Af-s∂-gp-Xp-I. 4

10. F) BZysØ XpS¿®-bmb 20 FÆ¬ kwJy-I-fpsS XpI F{X? 3

_n) _oP-K-Wn-X-cq]w 3n + 2  Bb kam-¥-c-t{i-Wn-bpsS BZysØ XpS¿®-bmb 20 ]Z-ß-
fpsS XpI F{X? 3

11. 3

CA,  CB F∂nh sXmSp-h-c-Iƒ
< C = 500, PA =  PB   Bbm¬
 Δ PAB bnse tImWp-I-fpsS
Af-hp-Iƒ ImWpI ?

P
C

B

A

50

y

y1

ox1

(0, 4)

(6,0) x
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21. Hcp {]tZ-isØ hoSp-I-fpsS sshZypXn D]-tbm-K-a-\p-k-cn®v Xcw-Xn-cn® ]´nI Cß-s\-
bm-Wv.

sshZypXn D]-tbm-K-Øns‚ a[yaw ImWp-I. 5

22. 50 ao‰¿ Db-c-ap≈ Hcp sI´n-SØns‚ apI-fn¬ \n∂pw Hcp Sh-dns‚ apI-f‰hpw NphSpw 400,
500 Iogv tImWp-I-fn¬ ImWp-∂p. Sh-dns‚ Dbcw ImWp-I? 5

(tan 50 = 1.19, tan 40 - 0.83)

                                    As√-¶n¬

Hcp {XntIm-W-Øns‚ Hcp hiw 10 sk.-ao. AXnse c≠v tImWp-Iƒ 500, 600 BIp-∂p.
F¶n¬ a‰p hi-ß-fpsS \ofw ImWp-I.

(sin 50 = 0.77, sin 60 = 0.87, sin 70 = 0.94)

23. 12 sk.ao ]mZ Bchpw 15 sk.ao Ncn-hp-b-c-hp-ap≈ Hcp I´n-bmb hrØ-kvXq-]nI
Dcp°n 3 sk.ao Bc-ap≈ I´n-bmb sNdp-tKm-f-ß-fp-≠m°n am‰n-bm¬ F{X tKmf-
ßƒ D≠m-°mw.   5

*************

19. 4

20. c≠v Ipg-ep-Iƒ D]-tbm-Kn®v Hcp kw -̀c-W-bn¬ sh≈w \nd-bv°m≥ 18 an\n´v aXn. henb
Ipg¬ am{Xw Xpd∂v h®m¬ \nd-bm-s\-Sp-°p∂ ka-bw, sNdnb Ipg¬ am{Xw Xpd∂v sh®m¬
\ndm-b-s\-Sp-°p∂ ka-b-sØ-°mƒ 15 an\p´v Ipd-hm-Wv. F¶n¬ sNdnb Ipg¬ am{Xw Xpd∂v
sh®m¬ kw -̀cWn \nd-bm-s\-Sp-°p∂ ka-b-sa{X? 5

Nn{X-Øn¬ c≠v hrØ-ßƒ C ¬ sXmSp-∂p.
C bneqsS hc® hc-bmWv PR.PQ, RQ   F∂nh
hrØsØ A, B  F∂o _nμp-°-fn¬ apdn-°p-
∂p. AQBC  F∂ NXp¿`pPw N{Iobw F∂v
sXfn-bn-°p-I.

P A Q

B

R

C

sshZypXn D]-
tbmKw (bq-Wn-‰v)

hoSp-I-fpsS
FÆw

100-˛110 3

110-˛120 6

120-˛130 5

130-˛140 8

140˛ 150 9

150-˛160 4
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1. BZy-]Zw 7Dw s]mXp-hy-Xymkw 4 Dw Bb kam-¥-c-t{i-Wn-bnse Hcp ]Z-amtWm 103? 2

2. Nn{X-Øn¬ O hrØ-tI-{μhpw < BCD =1000 bpw BWv. < BOD , < A F∂nh ImWp-I. 2

3. x, y  A£-ßƒ hc®v P ( 5, 3), Q (-4, 2) F∂o _nμp-°ƒ AS-bm-f-s∏-Sp-Øp-I. 2

4. Hcp kwJy-bp-sSbpw AXns‚ hyp¬{I-a-Øn-s‚bpw XpI 13 F∂-Xns\ kqNn-∏n-°p-∂ c≠mw-
IrXn ka-hmIyw Fgp-Xp-I. 2

5. Hcp ]g-°-®-h-S-°m-c≥ Hcm-gvN-bnse 7 Znhkw hn‰ ]g-Øns‚ Xq°w (In-tem-{Km-an¬) NphsS
sImSp-Øn-cn-°p-∂p.

62.5, 50, 70.5, 64, 58.5, 67.5, 47

Xq°-Øns‚ am[yhpw a[y-ahpw IW-°m-°p-I. 2

6. h°p-I-sf√mw 12 sk.ao D≈ Hcp ka-N-Xp-c-° -́bn¬ \n∂v sNØn-sb-Sp-°m-hp∂ G‰hpw
henb tKmf-Øns‚ hym]vXw F{X-bmWv? 3

7. 3

8. Nn{X-Øn¬ c≠v A¿≤-hr-Ø-ß-fp-≠v. CXn¬ hep-Xns‚ tI{μ-amWv O . IÆ-S®v henb
A¿≤-hr-Ø-Øn-\p-≈n¬ Hcp IpØn-́ m¬ AXv sNdnb A¿≤-hr-Ø-Øn-\-IØv BIm-\p≈
km[yX F¥v? 3

tNmZy-t]-∏¿-˛2 kabw : 2½ aWn-°q¿
am¿°v : 80

A

B

100

C

D

6

Nn{X-Øn¬ < E= 600 , CE= 4 sk.an Bbm¬
ka-N-Xpcw ABCD  bpsS ]c-∏-fhv F{X?

A D E

B C

4 c m

60

O

O

116
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Nn{X-Øn¬ O, C Ch tI{μ-ß-fmb hrØ-ßƒ Q, S F∂o _nμp-°-fn¬ JWvUn-°p-∂p. PQ,
QR F∂nh hrØ-ß-fpsS hymk-ßƒ Bbm¬ P, S, R F∂nh Htc tcJ-bnse _nμp-°-fmWv
F∂v sXfn-bn-°p-I. < PQR F{X? 4

12. Hcp kam-¥-c-t{i-Wn-bpsS 5˛mw ]Zw 32Dw 10˛mw ]Zw 67Dw BWv. kam-¥-c-t{i-Wn-bpsS 17˛mw
]Zw F{X? Cu t{iWn-bpsS _oP-K-Wn-X-cq]w Fgp-Xp-I. 4

13. Hcp a´-{Xn-tIm-W-Øns‚ ew_-h-i-ß-fn¬ hen-bXv at‰-h-i-Øn-t\-°mƒ 7 sk.ao \ofw
IqSp-X-em-Wv. I¿W-Øns‚ \ofw sNdnb hi-Øns‚ 2 aS-ßn¬ \n∂v 1 skao Ipd-hp-am-Wv.
F¶n¬ a -́{Xn-tIm-W-Øns‚ hi-ß-fpsS \ofw ImWp-I. 4

14. 4

15. hi-ßƒ 6 sk.-ao, 4 sk.ao Bb Hcp NXpcw hc-bv°p-I. NXp-c-Øn\v Xpey-]-c-∏-f-hp≈
Hcp ka-N-Xpcw hc-bv°p-I? 4

16. x2 - x-12 F∂ _lp-]-ZsØ H∂mw-IrXn _lp-]-Z-ß-fpsS KpW-\-̂ -e-ambn Fgp-Xp-I?

9. (6, 2), -(˛3, 1), (-̨ -2, 4)  F∂o _nμp-°ƒ tbmPn-∏n®v In´p∂ {XntIm-W-Øns‚ hi-ß-fpsS
\ofw F{X? {XntImWw a -́{Xn-tIm-W-amtWm? F¥p-sIm≠v? 3

10. 20 sk.ao Bc-ap≈ Hcp hrØ-Øn¬ \n∂v 720 tI{μ-tIm-Wp≈ Hcp hrØmwiw apdn-s®-
SpØv AXns\ aS°n Hcp hrØ-kvXq-]nI D≠m-°p-∂p. AXns‚ Dbcw F{X? hrØ-kvXq-
]n-I-bpsS hym]vX-sa{X? 3

Nn{X-Øn¬ Δ PQR s‚ A¥¿hrØw ABC
F∂o _nμp-°-fn¬ sXmSp-∂p.
AQ =  10 sk.-ao, QR = 12 sk.-ao,
PR= 16 sk.ao Bbm¬ PA bpsS
\of-sa{X?

R

BC

AP Q

P S
R

C

Q

O

11.
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17. Hcp ¢mknse 50 Ip´n-Isf Dbcw A\p-k-cn®v Xcw-Xn-cn® ]´n-I-bmWv NphsS sImSp-Øn-cn-
°p-∂Xv. 4

Db-c-ß-fpsS a[yaw ImWp-I.

18. 2.5 sk.ao Bc-ap≈ Hcp hrØw hc-bv°p-I. hrØ-Øns‚ c≠v sXmSp-h-c-Iƒ XΩn-ep≈
tIm¨ 500 AI-Ø-°-hn[w sXmSp-h-c-Iƒ hc-bv°p-I.

19. (3,4) tI{μ-amb 5 sk.ao Bc-ap≈ hrØ-Øns‚ ka-hmIyw Fgp-Xp-I. Cu hrØw x A£-
sØbpw y A£-sØbpw JWvUn-°p-∂ _nμp-°-fpsS kqN-I-kw-Jy-Iƒ Fgp-Xp-I. 4

20. Hcp {XntIm-W-Øns‚ c≠v hi-ß-fpsS \of-ßƒ 6 sk.-ao, 5 sk.ao F∂n-h-bm-Wv. Ah-
bpsS CS-bn-ep≈ tIm¨ 1300 Bbm¬ {XntIm-W-Øs‚ ]c-∏-f-sh{X? Cu {XntIm-W-Øns‚
aq∂m-asØ hi-Øns‚ \ofw I≠p-]n-Sn-°p-I. 4

21. Htc Bc-ap≈ Hcp A¿≤-tKm-fhpw Hcp hrØ-kvXq-]n-Ibpw Nn{X-Øn¬ ImWn-®n-cn-°p-∂-Xp-
t]mse tN¿Øv sh®v Hcp L\-cq-]-ap-≠m-°p-∂p. s]mXp-Bcw 9 sk.ao. hrØ-kvXq-]nI
`mK-Øns‚ Ncn-hp-bcw 13 sk.ao F∂n-h-bm-Wv.

F¶n¬

F) hrØ-kvXq-]n-I-bpsS Dbcw F{X?

_n) hrØ-kvXq-]n-I-bpsS hym]vXw ImWpI?

kn) L\-cq-]-Øns‚ hym]vXw ImWp-I. 5

22. Hcp Sh-dns‚ Nph-́ n¬ \n¬°p∂ 1.5 ao‰¿ Db-c-ap≈ Hcp Ip´n 60 ao‰¿ AIse \n¬°p∂
Hcp sI´n-S-Øns‚ apI-f‰w 600 ta¬tIm-Wn¬ ImWp-∂p. Sh-dns‚ apI-fn¬ Ibdn t\m°n-b-
t∏mƒ 500 ta¬tIm-Wn-emWv I≠-Xv. GI-tZi Nn{Xw hc®v Sh-dns‚bpw sI´n-S-Øn-s‚bpw
Dbcw ImWp-I. 5

    Sin 500 = 0.77, Cos 50 =  0.64, Tan 50 = 1.19
    Sin 600 = 0.87, Cos 60 = 0.5, Tan 60 = 1.73

23. c≠p Bfp-Iƒ Hcp-an®v sNbvXm¬ Hcp tPmen 4 Znhkw sIm≠v Xocpw. AXn¬ Hcmƒ
H‰bv°v sNbvXm¬ at‰ Bsf-°mƒ 6 Znhkw IqSp-X¬ thWw B tPmen Xo¿°m≥. F¶n¬
Hmtcm-cp-Øcpw H‰bv°v sNbvXm¬ Ah-sc-Sp-°p∂ Znh-k-sa{X? 5

Dbcw (sk.-ao) Ip´n-I-fpsS
FÆw

140-˛145 5

145-˛-150 7

150-˛155 8

155-˛160 12

160-˛165 10

165-˛170 5

170-˛175 3

13

9

[ [
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1. Hcp kam-¥-c-t{i-Wn-bpsS _oP-K-Wn-X- cq]w  3n-1

a) Cu t{iWn-bnse ]Z-ßsf 3 sIm≠v lcn-°p-tºmƒ In´p∂ injvSw F{X?

b) 104 Cu t{iWn-bnse ]Z-am-sW∂v ka¿∞n-°p-I. 2

2. Nn{X-Øn¬ PQ, PS Ch

hrØ-Øns‚ sXmSp-h-c-I-fm-Wv.

O hrØ-tI-{μhpw < SPQ = 800

< SOQ, < SRQ  Bbm¬

Ch ImWp-I. 2

3. ABCD Hcp kmam-¥-cnIw BWv.

C bpsS kqNI

kwJy-Iƒ Fgp-Xp-I. 2

4. P (x) = x3 - 6x2 + 11x-6.

P (2)  ImWp-I.

P (x) s‚ LS-I-amtWm x-2 F∂v ]cn-tim-[n-°p-I. 2

5. Hcp ¢mknse 8 Ip´n-Iƒ°v KWn-X-Øn\v In´nb am¿°v NphsS sImSp-°p-∂p. am¿°p-I-
fpsS am[yhpw a[y-ahpw ImWp-I. 2

62, 70, 54, 46, 38, 41, 39, 50

6. Nn{X-Øn¬  ABCD

Hcp N{Iob NXp¿`pPw BWv.

< QAD +  < PCB F{X?

tNmZy-t]-∏¿-˛3 kabw : 2½ aWn-°q¿
am¿°v : 80

800

Q

O

RS

P

D (2,5)

A (1,3) B (5,4)

C (x, y)

D C P

BAQ

o

3
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7. I¿Ww 13 sk.ao D≈ Hcp a -́{Xn-tIm-W-Øns‚ ew_-hiß-fpsS \of-ß-fpsS hyXymkw 7
BWv. hi-ß-fpsS \ofw ImWp-I. 3

F) NXpcw  ABCD bpsS \ofw ImWp-I.

_n)  Δ AEB bpsS hi-ß-fpsS \of-ßƒ ImWp-I. 3

9. Hcp ka-N-Xpc kvXq]n-I-bpsS Ncn-hp-bcw 25 sk.-ao, D]-cn-Xe ]c-∏-fhv 896 cm2 . ka-N-Xpc
kvXq]n-I-bpsS hym]vXw ImWp-I. 3

10. Hcp kam-¥c t{iWn-bpsS BZysØ n ]ZßfpsS XpI 3n2 + 5n  BWv. t{iWn-bpsS _oP-K-
Wn-X-cq]w Fgp-Xp-I.

                                                                   As√-¶n¬

52 x 54 x 56  x ... 5 2n = (0.008) -30

Abm¬ n s‚ hne ImWp-I.

11. 1 apX¬ 20 hsc-bpff FÆ¬ kwJy-Iƒ Htc hep-∏-Øn-ep≈ Im¿Up-I-fn¬ FgpXn 2
s]´n-I-fn¬ C´n-cn-°p-∂p. s]´n-I-fn-te°v t\m°msX c≠v s]´n-I-fn¬ \n∂pw Hmtcm Im¿sU-
Sp-Øm¬ 4

a) c≠pw Htc kwJy BIm-\p≈ km[yX F{X?

b) c≠pw A`m-Py-kwJy BIm-\p≈ km[yX F{X?

c) Hc-Æ-sa-¶nepw A`mPy kwJy BIm-\p≈ km[y-X-F{X?

d) ]c-am-h[n Hcp A`m-Py-kwJy hcm-\p≈ km[yX F{X?

12. Hcp {XntIm-W-Øns‚ aq∂v hi-ß-fpsS ka-hm-Iy-ßƒ 2x - y = 0, 2x - 3y =0, y-4 =0  Bbm¬
aq∂v io¿j-ß-fp-sSbpw kqNI kwJy-Iƒ ImWp-I.

                          As√-¶n¬

A, B F∂o _nμp-°-fpsS kqNI kwJy-Iƒ (3, 2), (8,7) F∂ hc-bn¬

a) AP : PB = 2: 3 BIp∂ P F∂ _nμp-hns‚ kqN-I-kw-Jy-Iƒ ImWp-I?

b) AQ : QB = 3:2 BIp∂ Q F∂ _nμp-hns‚ kqNI kwJy-Iƒ ImWp-I?

13. a) BZy-]Zw 6 hcp∂ Hcp kam-¥-c-t{iWn Fgp-Xp-I?

b) BZy-]Zw 6Dw s]mXp-hy-Xymkw t\csØ Fgp-Xn-b-Xn-t\-°mƒ 3 IqSp-X-ep-amb as‰mcp
kam-¥-c-t{iWn Fgp-Xp-I?

c) c≠v t{iWn-I-fp-sSbpw 30˛mw ]Z-ßƒ XΩn-ep≈ hyXymkw F¥v?

D E C

BA

30

10
8.

b
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d) t{iWn-I-fnse BZysØ 30 ]Z-ß-fpsS XpI-Iƒ XΩn-ep≈ hyXym-k-sa¥v?

14. ]cn-hrØ Bcw 3 sk.ao Dw c≠v tImWp-Iƒ 600, 700 F∂n-hbpw Bb Hcp {XntImWw hc-
bv°p-I. {XntIm-W-Øns‚ hi-ß-fpsS \of-ßƒ Af-s∂-gp-Xp-I. 4

15. Nn{X-Øn¬ sNdnb {XntIm-W-Øns‚ aqe-I-sf√mw hrØ-Øn-em-Wv. henb {XntIm-W-Øns‚
hi-ß-sf√mw Cu _nμp-hn¬ hrØsØ sXmSp-∂p. henb {XntIm-W-Øns‚ aq∂p tImWp-
Ifpw I≠p-]n-Sn-°p-I.

R C Q

A B
50 60

16. (4, 9), (˛4, ˛3)  F∂o _nμp-°ƒ tbmPn-∏n-°p∂ hc-bpsS ka-hmIyw Fgp-Xp-I. Cu hc
A£-ßsf JWvUn-°p∂ _nμp-°-fpsS kqNI kwJy-Ifpw Fgp-Xp-I? 4

17. hi-ß-fpsS \ofw 4 sk.-ao, 5 sk.-ao, 6 sk.ao Bb {XntImWw hc®v A¥¿hrØw hc-
bv°p-I. A¥¿hrØ Bcw Af-s∂-gp-Xp-I. 4

18. 6x2 - yx + 2 s\ H∂mw-IrXn _lp-]-Z-ß-fpsS KpW-\-̂ -e-ambn Fgp-Xp-I.

                                    As√-¶n¬

x3 - ax2 + 11x - b bpsS LS-I-ß-fmWv x-1, x-2 F¶n¬ a, b Ch-bpsS hne ImWp-I.

19. NphsS sImSpØ ]´n-I-bnse 40 sXmgn-em-fn-I-fpsS Znh-k-th-X-\-Øns‚ a[yaw ImWp-I. 4

hcp-am\w (cq]) FÆw

200-̨ 300 5

300-̨ 400 10

400-̨ 500 15

500-̨ 600 8

600-̨ 700 2

P

121



122

20. Cu c≠v sXmSp-h-c-Ifpw hrØsØ sXmSp∂ _nμp-°ƒ tbmPn-∏n-®m¬ e`n-°p∂
{XntImWamWv ABC.  CXv a -́{Xn-tIm-W-am-sW∂v sXfn-bn-°p-I. 4

21. ]Wn-Xp-sIm-≠n-cn-°p∂ Hcp sI´n-S-Øns‚ apIƒ`mKw 1.5 ao‰¿ Db-c-ap≈ Hcp Ip´n  350

ta¬tIm-Wn¬ I≠p. 12 ao‰¿ IqSn Db¿Øn, sI´nSw ]Wn Xo¿∂-t∏mƒ Abmƒ AtX
ÿm\Øv \n∂v 650 ta¬tIm-Wn-emWv apIƒ`mKw I≠-Xv. sI´n-S-Øns‚ Dbcw F{X-bmWv?
(Sin 35 = 0.57, Cos 35 = 0.81, tan 35 = .70, Sin = 0.90, Cos 65 = 0.42, tan 65 = 2.14)  5

22. B[m-c-_n-μp-tI-{μhpw Bcw 5 Dw Bb hrØ-Øn‚ ka-hmIyw ImWp-I.

(5, 0), (0,5) (0, ˛5), (˛5, 0) (5, 5), (˛5, 5)

F∂o _nμp-°ƒ hrØ-Øn-\-I-tØm, ]pdtØm hrØ-Øn¬ X∂tbm F∂v ]cn-tim-[n-
°p-I. 5

23. 2160 tI{μ-tImWpw 25 sk.ao Bc-hp-ap≈ Hcp hrØmwiw hf®v hrØ-kvXq-]nI B°n-
bm¬ hrØ-kvXq-]n-I-bpsS

F) Bcw

_n) Dbcw

kn) hym]vXw Ch ImWp-I. 5

                         As√¶n¬

hrØ kvXw -̀Øns‚ Hc-‰Øv A¿[-tKmfw LSn-∏n® BIr-Xn-bn-ep≈ Hcp Pe-kw-̀ -c-Wn-
bpsS BsI Dbcw 2.5 ao‰dpw ]mZ-Bcw 1.5  ao‰dpw BWv. CXn¬ F{X en‰¿ sh≈w
sIm≈pw.

1.5 m 1.5 m

1.5 m

2.5 m

A
P B

C
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