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PwctpQ 1 

UW{llJ, wuwtnntlftw, .fJ/1qftn1nqftw, hftqftbuw 

1. 

qwq 

Lm6nul 

S2uw6 ctwuwGw4 zGz.wnw4wG 2wrictmM1brifl Pli4.o ub4 f1nLl.jbmu 
12-t, tiu4 C02-ti Ll.lWf1mGw4mpJmCio WflUlwzGz.4.nri Ol'}.mu' 4%: 

1. nrinzbGp pGw6 ctwuwGw4 Wf1U1wzGz.w6 01'}.p (!Ul'}.hwGmri 
6w4.ww. 

86,4 - 4% 

XL -100% 

86,4 x I 00 x = = 21601=2l60000lft 
4 

2 . .QwGti 2Gzwnw4wCi ZWfldmu t 4WU1Wf14.bL 2160000 UL : 500 UL 
= 4320 zGzwnw4wG zwrictmu 

3. nrinzbGp pCifl lilbLn'lnLPJnLCi(! 
4320 : 12 = 360 = 6 ctwu 

'Tlwl!lwutuwG' 6 ctwu 

2. 

UWf11'}.(! hwGqpuU1 zGzbL t 48 ctwu: .QwGti UL 02 t Gb[1664.bL Wjrf 
[!Gpwgpmu 1 pnpwpzlilli (wLLJ.bnLti) uti2ngn4_: 

Lm6nul 

1WJU1Cifl t, np uti pnpmu 4w 300 UflLtinG pnpwpzl!lf14: 1wCiqtiuLn 
4.li6w4mli CibpzCiz4.n11 ol'lti 6w4_ww 500 UL t, zGz.wnmpJWCi 
hw6wtuw4wGmpJmCi[! 1 flnll.lb ' 16 (wppmG 4.li6w4mu): 

1. 1wzlJ.bCip zCizWr1W4wCi zwrictmuCibflfl Plit.l.C! 48 ctwumu: 
16 x 60 x 48 = 46080 2Gz.wnw4wG zwflctmu 

2. 1brizGz.t.J.nri Orffl 6wLJ.ww 48 ctwumu 44wqur· 
46080 x 500 UL= 23040000 UL Orf 

3. 1wzlJ.bGp JnLpwgt.J.nri ppl[woGti 6wLJ.wrn, bpb GbrizGzt.J.nri bL 
WflU1WzGzt.J.n11 Or].p ub2 ppl[w6Citi U1Wf1pbf1nLJ:}JnLU[! 4wqumu t 5%: 
4 

3. 

23040000 - 1 00% 
x 5% x = 1152000 UL pp4_wotiG 

4. 1wz4.bGp ub4 pnpwpzurnu.l Gbf1664_w6 Or ti 6wlJ.ww 
1152000: 600.000.000 = 0,0019 UL 0 2 

'TlwUlwutuwG' 0,0019 UL 02 

~bq hWJUlGti lfl4.JwLCibrili htiuwG 4.riw nrinzbp, pb pwGti 
tunriwGwril'l uwGL!lliUbl!lf1 pp4_w6tiG t JmriwgGmu wnn112 UWf1rf(! 1 
ctwumu hwGqpULn zGzwnmpJWCi l'}.bLl.jpmu (wf1pmG 4.li6w4mu): 

Lm6nul 

1wJlflCili t. nri GbrizGz4.nri orfmu 4w 21 % pp4_wotiG , 
Wf1U1WZCiz4.nri 01'}.nLU 16% pp4_w6tiG: UJU U14.JWLUbf11l9 hbU1bLmU t , nri 
Jmriwg4_mu t 5% pp4_wotiG: 1wGqtiULn CibflzGz.uwG UjwhtiG pnQbf1 t 
Ul!lCimu 500 uu3 Orf, tiu4 zGzwnw4wG zwrictmuGbrifl Pli4.o 1 rinlljbmu 
hw4_WUWfl t 16-ti : 3 

Ub4 ctwu4_w oGpwgpmu pnpbf1 t Ul!lCinul 500 uu x 16 x 60 = 480000 
UU3 Or]., nf111 5% JnLf1Wg4_mU t: 

480.000- 100% 

x - 5% 

4. 

X = 480.000 x 5 = 24000utf ' 02 
100 

nrinzbL, pb pwCiti tunriwGwriri. uwGLntiubLnf1 w6fuwppm qwq t 
CibrizCiznLU bl Wfll!lWZCizmU UUJflr].[! ub4 ctwumu hwCiqpuUl zCiz.wrrnLJ:}JWCi 
rfbLl.jpmu (wripmG 4.f16w4mu): 

Lm6nul 

1. UW[lrf[! ub4 [lnLl.jbmu 4Wl!lWf1nLU t 16 zCizwnw4wG zwriymu , 
JnLf1wpwGiJnLf1 GbpzGit.lwG ctwuwGw4 pnpbf1 t LlLnCimu 500 uu ori., 
mribuu Llb4 ctwumu pnpbf1 t uLnCimu 

500 X 16 X 60 = 480.000 UU3 Orf 

2. Uotuwppm qwqo Gbri2Gz4.n11 Orfmli 4wqllmu t 0,03%, tiu4 
Wfll!lWZUzt.l.nri OrfnLU 4%, mribuG 
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480.000 -100% 

x -0,03% X 
480.000 x 0,03 ' = = 144utf wotuwppm 

100 
q.wq 

3. n11nzbG11. pb 1 ctwumu tiurnwG wotuwppm q.wq 1.jwu2wlilt.lP 
W(llilWZLI!Llnrt 011ti hblil : 

480.000-100% 

x - 4% X 
480.000x 0,03 , = = I 44utf wotuwppm 

JOO 
q.wq 

'T\wlilwutuwCi' 144 uu3
, 19200 uu3 

5. 
n11nzbL UW(lllnL 4ztino. bpb W(lJWU qwGq.t.lwO[) 4wqumu t 

UW(luCip 1.jznp 6% (W(lJWU lilbuw4W(lW(l 1.jzpn[) 1,050 t): 

6. 

Lmomll 

1. nrinzbCiE hwum(i UW(lllnL opq.wupqumu b11w6 W(lJWU 4ztino 
5L x 1,050 = 5,25 l.jq. 

2. nrinzbL uw1111m 4ztino 
5,25- 6% 

x -100% 

'T\wlilWUtuwG' 87,5 4q. 

x = 5,25; 100 = 87,5/jq 

npnzbL UW(lllnL CibpzCi!t.ln11 OflP uti2tiu 6w4wrn uu3 lib4 
zCi!wnwl.jwCi zwpctuwu ctwuwuwl.j, bpb hwJlilCip t. n11 uw1111m 
W(llilWZLI!WO OllP qnLUW(lWJPU 6w4WL[l l.jwqumu t ctwunu.'i 528000 uu3

: 

Lmomll 

1. n11nzmu bCiE hwCiq.pulil ctwuwGwl.j (wppmu t.lti6w4mu) 
zCi!wnwl.jwG 2w11ctmuub11ti ?tit.lo 1 ctwumu tiuwGwLnt.l. nri zG!wnwl.jwu 
zwpctnu.'iGbpp PPLlD 1 pnUJbmu 4wqumu t 16: 

16 x 60 = 960 zG!wnwl.jwCi zwpctmu I ctwu 

6 

7. 

2. n11nzmli bCiE zG!wnwl.jwG 6w4ww 
528000 uu3 

: 960 = 550 uu
3 

'T\WlilWUtuwG' 550 UU3 

Ubl.j t11tiP11ngplilp lI1(1Wliwq.p6[) lip2pu hwz4nt.l 8 lil.jli t: n1111wu 
4Ltiuti hwumG UW(lllnL W(lJWU pnLn(l t11tip11ngplI1Gb11ti uti2tiu [!UllhWUnL(l 
bpl.jW(lnLPJnLU[!, bpb CipwGg 11wuwLtn11bGE WU[!UflhWlil 211.PWJti ali.nt.l: 

Lmonul 

,pzbCiE, np 1 uu3 W(lJWU ub2 l.jw 5 000 000 tppp(lngplil, pul.j 
hwumu W(lJWU EWUWl.j[! 5 Lt. 

1. ,wzt.lbGE pb 11wGti tppppngplil 4w 5 ! W(lJWU ub2 
5 000 000 x 1000 x 1000 x 5 = 25 x 10

1 
tppppngplil 

2. n11nzbu11 t11tip11ngplilubrJ1 uti2tiG oG11hwGm11 011LJw11mpJmuo 
25 x 1012 x 8 ul.ju = 2 x 10 al.ju = 200 ooo I.ju 

'T\WlilWUtuwu' 200 000 4li 

8. 
t11tip11ngplilub11ti uwl.jbpbuo uti2tiu hwz4n4 l.jwqumli t 128 ul.ju

2
: 

t°'U!UJtiutiuG t hwumG UW(lllnL W(lJWG t11tip11ngplI1Gb11ti uti2tiu 
[!UflhWGnL(l uwl.jbpbU[l, bpb tppppngplilGbpp EWUWl.j[! 1 lili

3 
4wqumu t 5 

utiLtinu: 

1 uu2 = 1000000 u~u2 

1 uu2 = 1 x 10
6 

uLJu 
1 uu2 = 1 x 10

8 
u4u

2 

1 u2 = 10000 uu2 

1 uu3 = 1000 uu3 

1 L = 1 x 10
6 

1.hl
3 

Lmomll 

n11nzmu bCiE tppppn~plilCibpp 6w4wLg 1 lili
3
-mli 

5 x 106 tp . x 128 li4li = 6.4 x 10
8 

li4li =6.4 UU
2 

1 uli3 : 6,4 x 1000 = 6,4 x 10
3 

uu
2 

1 L : 6,4 x 103 x 1000 = 6,4 x 10
6 

uu
2 
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9. 

5L : 6,4 x 106 x 6 = 38,4 x 106 uu2 = 3840 u2 

5L : 6,4 x 106 x 5 = 32 x 106 = 3200 u2 

'11wuiwutuwu' 3840 u2 (6L) 4wu 3200 u2 (5L) 

~bq hWJlllUp ui~wLubriti hpuwu 4riw nrinzbp, pb 5 11n1.4bf1 
QUpwgpmu hwum[i wnnrt2 uw11r1m WllJnLUQ pwup wuqwu 42112wuwnf1 
WllJWU wunpubrin4 Lt WJI'). QUJ}Wgpmu pwGp 4WJ114JWU 4hwuqulllw[iw(j 
uriuiti Ljlnrinpubrio: 

Lmonul 

=iWJUlun t, nri WllJWU 2112WUWOnLJiJWU 1 2112WUQ llll.tnLU t 27 
4WJ114JWU 

10. 

1. 5 11n1.4bu = 5 x 60 = 300 4114 

2. 1 2112· - 27 4114 

x - 300 4114 
300x l 

X = --= 11. I wuqwu 
27 

~wuti nri uriuiwJtiu gf14LO uil.tmu t 0,8 4114 . nritig 0,5 4wJriLuwu 
Ljln11np(ib1lQ hwuqUlllWUnLU bu: nL!lbli(i' 
3. 0,8 - 1 gf14L 

300-X 300x l x = --= 375 gn4L 1 11n1.4bmu 
0.8 

4. Uriuiwljlnrinpubrio 5 11n1.4bmu hwuquuiwGmu bG 
1 gf14Lmu - 0,5 
375 gn4Lmu - X X = 375 x 0,5 = 187,5 4114 

Ori4w oGJiwgpmu hwumG uwriri.m brin4wuGbrin4 wGgGmu t 
unui 1700L wriJnLG: Uw hwUWllJW uriuiti uti2n4 WllJWG ub4 pwnnriri. 
uwuu t: Orio pwGp wGqwu t uriuif1 uf12n4 wugGmli 1 LIL 6w4wLn4 
WllJWG pwctpG[!, bpb uwriri.m WllJnLGwuiwri hwliw4wriqo 1.4w11mGw4mu 
t linui 5,6 L wriJmG: 

Lmonul 

1. nrinzmli bGp lib4 orimu UWlll'J.nL uriuif1 lif12n4 hnunrt WllJWU 
6w4ww: 

1700 x 4 = 6800L I ori 

8 

2. n11n2mu bup ub4 orimu wugunrt WllJWU pwctnuubrin (1UL3
) 

Pn4o uriuin uf12n4: 
6800 : 5,6L = 1214,3 wuqwu 

'l)wlJlwutuwu' 1214,3 wuqwu 

11. 
=iwz4bL ori4w oupwgpmu uriuiti 4wuiwriwcr 404muub11f1 Jil14o 

wnn11.2 uwriri.m hwriwpbriw4wu hwuqulllp 4n6w4mu: 

Lmonul 

Unn11.2 uwriri.m utiriuio hw11wpb11w4wu hwuquuip 4f16w4mu 1 
11n1.4bmu 4wuiw11mu t 70-75 404muub11: 

1 11n1.4bmu - 75 404muub11 
60x 75 

60 11n1.4bmu - x x = --= 4500 404muub11 
l 

1 

1 ctwumu - 4500 404muGb11 
24 x 4500 

24 ctwumu - x x = = 1 osooo 404muub11 
I 

'TJwlJlwutuwG' 108000 404muGb11 

12. 
rGin4 pwgwuiribL. nri wriJmGo 6wtu Ljlnrinpng wnriuiw t u11.4mu 

0,5u/4ri4 wrwqmpJwilp, w2 Gwtuwunriui t 4briwri.wnumu 0,2u/4r 4 
wriwqmpJWUp: 

'l)wlJlwutuwG· WllJWG hnupp wriwqmpJmGo 4wtu4w<J t ni 
utiwJu Ljlnrinpubrin 404uwG mcttig. WJL Gwl.t wJG wGnpubrin 1JG 11hwGm11 
uw4bribupg, nrin4 2112wGwnmu t wriJmGo: ~wGn nri WJU unGbriw4Gbrif1 
oGri.hwGmri GbripnG uw4bribu[!, nrin4 WllJnLOO 4briwri.wnGmu t w2 
Gwtuwuprilll, w4bLn ub6 t. pwG wnriuiwf1Go. nrin4 6wtu Ljlnrinppg 
uri4mu t, mulllti 2112wGwnmpjWG [!Gpwgpmu WllJWU hf1ri.1111hGwuf14 
mcto awtuLILlnul t 24luwu 11hllw11rmpJwu hwrwwhwruwu 4rw l! wrJwD 
hnupn wriwqmJiJmGo LjlnpriwGmu t: 

13. 
otuwtunuip crmtun 6Gzmu t 4brf1G 2Giwnw4wG m11.tiGb 110 

6w64nrt t1.4ppbLf1 JiW11JitliGbrif1 W4llln4mpJmGn: 
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ru!m t 11w u1.4wuUlmli WJu1.4bu wuw6 «6tunl'\ubrti hwqti» 
mctbl'lwgliwuo u pnJ?wJtiu hti4.wu11mpJmuubrl1 qw11qwgliwuo: 

'TlwUlwutuwu' 2uiwnw4wu nLl'\1lub111l LnrtJwpwl'\wupp 
PWl1PPiW4.nr t1.4tJpbL[! zGimrtl1Gb11tig tunrtuti ~unl{ hbnwgGmli t 01111 
hbUl Gb11zui4.w6 6tuti. lfinzm u WJL OUlWf'l UJmpb11ti liwuuti4ub110: 

bpb 6tuwtunUlti 6mtuo 6u2mli t 4.b11tiu zuiwnw4wu ml'ltiubrti 
t1.4ppbLti pWf1Pl'l!ub11ti 2wrctliwu W4Ultil{mpjnLUIJ, u2wuw4mli t 
PnLLWumli t lfin2m liwuGp4ub11tJ u tun11tuti hbnwgmlio li urwGg 
4mUlw4muo nb:PLbJ?unrbu mctbl'lwgumu t hwqo, uUjwuUlmli 
pnJ?wp2uib11ti wnwtJqw4wGmpJwG pmlwgliwu!J, tiu:Pb4gtrnu 
htJ4.wG11mpJmuGb11ti qw11qwgliwu hwuw11 uUlbl'\6mli pw11bu1.4wuUl 
L4WJUWuGb11: 

14. 
0114.w [!upwgJ?mU J?WUP ctwli bu 4644.mli bl nrJ?wu 

hwuquUlwGmli LJin11nJ?Gb111J wnnl'\2 liw1111m hw11wpb11w4wu hwuquUlti 
4.ti6w4mli: 

Lm6nul 

U11uiti lib4 pnLn11w2112wup oupwgJ?mli, n111J Ulblmli t 0,8 4.114. 
lfin11nJ?ub111J 4644.mli bu 0,3 Lll14. pu4 hwuquuiwumli 0,5 4.114: 

0,8 4.114 - 0,3 4.114 

24 ctwli - X X = 24x0.3 == 9 ctwu 
0.8 

24 ctwli - 9 ctwli = 15 ctwli 

'Tlwuiwutuwu' 0114.w oupwgJ?mli lfin11nJ?ub111J 4644.mli bu 9 
ctwu, hwGquUlwumli 15 ctwli: 

15. 
0114.w [!upwgJ?mli J?wup ctwli t 4wqlimli LJin11n12ub11ti bl 

Gwtuwu11uib11ti 0G11hwum11 pmlwgmlio wnnl'\2 liw1111m hw11wpt11w4wu 
hwGquui~ 4.ti6w4mli: 

Lm6nul 

U11uiti lib4 pnLn11w2112wup oupwgJ?mli, n111J Ulblmli t 0,8 4.114 
uwtuwu11uib11ti bl lfin11nJ?Gb11ti 0G11hwum11 PnLLWgmlio wnnl'\2 liw1111m 
hw11wpb11w4wu hwuquUltJ t.lti6w4nul Ulblmli t 0,4 4.114: 

10 

0,8 4.114 - 0,4 4.114 

24 ctwli- X 

'TlwUlwutuwu' 12 ctwli 

x = 24 x 0.4 = 12 ctw li 
0.8 
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Pppfl pfltlflwqwu PWfJWf)f1WUWUbf1[J 

1. 
'1lilcl-ti GmlJLbnu1ti11Gb11ti 18% ljwqumu t 

GmlJLbnmti110: c+mGbL uGwgw6 GnLljLbnmti11fjbpti 
UJWflnLUwljmpJnLUQ: 

Lmonul 

UJr\b G!t (j ~IJ t1 (j 

mnlj nu ru J ti Cr 

LriwglmpJwG u4qpmunti hwliwowJG r).LifCJ-ti Lintb4mtmli 
U=lcl c+=S 

2. 

U=lcl=18% 
'1lilcl 4wqot.J.w6 t 4 GmlJLbnmtiri.Gbritig 

U+c++8+1cl=100% 
q + S = 100% - (U + lcl) 
q + s = 64% 
q = s :: 64 : 2 = 32% 
q = s = 32% 

'llwmwutuwu· ra = 18%, q = s = 32% 

'1lilcl-ti unLblJmLmli gtiuinqtiGwJtiG umlJLbnmti11ti p1.uuwl1Q 450 t. 
nrio ljwqumu t GmlJLbnmti11Gb11ti 0G11hwum11 Pt.Ir 18%-o: 
c+UlubL 'llilcl-ti unLblJnq nu~ GrulJLbnmr11ub11t1 nG11hwGmp ptit.J.o: 

3. 

18% - 450 GmlJLbmntiri 

100%- x 

Lm6nul 

" l00 x 450 
"' "'" - ---- ~ 2500 C1mljLb11Ultilf 

18 

'llwmwut1.1wu· 2500 umlJLbnmtiri. 

'1lilcl- ti LlnLblJmLmli qnuuGt1GwJtiu GmlJLbnmti11ti pwGwLm 500 t. 
nro Ljwqumu t GmlJLbntnr11GbrtioGr).hLuGmr pt.J.t1 20%-tJ: 
nrinzbL uGwgw6 GmlJLbnmti11Gbrti pwGwljQ: 

12 

4. 

Lm6nul 

Lrwg[nLPJWU uljqpmGpti hWUWOWJU '1lilcl-ti LinLb4nLLnLU 
U=lcl c+=B 
q = 8 = 500 Gm4Llrnmti11 

500 GmlJtbnmti11n - 20% 
. 500 x 100 

X - 100% ,\ = - --- = 2500 GmlJLbnmti11 
20 

X = 2500 GmlJLbnmtiri 
'1lilcl ljwqut.J.w6 t Lnriu GmlJLbnmti11Gb11tig 

U + 1cJ + q + S = 2500 Gm4Lbnmtiri q + S = 500 + 500 = 1000 
Gm4Lbnmtiri 
ra + U = 2500 GmlJLbnmtiri. - 1000 GmlJLbnmtiri.o = 1500 
GmlJLbnmti11 
ra = U = 1500 : 2 = 750 GmlJLbnlilti'1 

'llwmwutuwu· S = 500 GmlJtbnmtiri 
U = lcJ = 750 GmlJLbnmtiri 

c+mGbL GmlJLbnmti11ut11tig JnLflWf>WUlJmriti mnljnuwJrG 
LI..lWflmGwljmpJmLIQ uwr11m unuwmr4 P2r2Gbrti '1lilcl-ti unLblJmLmu, 
t pb U + lcJ I q + g f>UIUWljwljwG hwriwpbflnLPJnLUIJ hwt.lwuwr t 1,5-r: 

Lmonul 

L[lWQ[nLPJWU uljqpmuriti hwuwCWJU '1lilcl-ti LinLb4mLnLU 
U=ra c+=B 

U+lcl U+U U 
---- --=--=1,5 
c++S c++c+ q 

'1ulcl-G 4wqut.J.w6 t lrlflU umlJLbnmti11Gbrtig 
U+c++S+lcl=100% 
1,5c+ + q +Cf+ 1,5Cf = 100% 

5q = 100% 
q = 20% 
q = s = 20% 

13 



5. 

u = ra = 1,s x q :; 1.5 x 20 = 30% 
u = ra = 30%" 

'1lwmwut1JuiCi ' q = 8 = 20% u == ra = 30% 

f'lulcl -11 bri4wrinq:~JnLUQ 1,02 x 10'6 Li t : q.UlUbL 11-H~l - flLLl 
Cim4Lbnl1ltiflubril1 Pr~Q . bpb hwJUlCir l, nri ubL1 Gml.1Lbmnr11ti 
bf14WflnLPJnLUQ 0,34 uwunlibt.nri t : 

6. 

Lm6nul 

Ub4 2ri_pwJmli Gm4Lbnv1ti11ubrir pt1~0 h1.u4_wuwri t 
1,02 x 10"6 

Lil= = 3000 
0,34 x 10·9 

f'lura-r LinLb4mLQ 4wqu~w6 t bri4m 2ri_pwubp t'lg, nq1buG 
3000 Om4Lbnl1111fl x 2 = 6000 Gm4Lbnmrr~ 

'1lwl1lwut1JuiG ' 6000 Gm4Lbnl1ltir~ 

0tira-r tr4wrmpJmDo 1,377 x 106 ubUlfl t: q.LfliJbL 
Gm4LbnUlt°l'1Libflr9 JnLflWJ?WUtJnLflt°l f'WUW4D f'lura-r LinLblJnLLflLU , bpb u 
+ ra I q. + 8 f>WUW4W4LUU hw[lwpbflnLPJnLUQ hw~WUWfl t 1,7·-ti , tw4 L!U 4 
Om4LbnUltiri.r br4wrimpJmuo· 0,34 ut.uGm1bUlfl t: 

Lm6nul 

Ub4 2f1PWJnLU GmLnbnLnrri.ubrti Pt°lLlo ' 
1,37 x 10"6 

u1 ,... = 4050 Gm4LbnUlrlf 
0,34 x 10·9 

f'lura-ti LinLb4mLQ 4wqu~w6 t 2 2ri_pwubrtig. mrbuu 4050 
Om4LlinUltifl x 2 = 8100 um4LbnLilti'1: 

14 

LflW9tnLPJWU u4qpmupj1 hwliwOWJG '1ura-ti LinLb4nLLnLU 
U=ra Q.=8 

'RU 
- --= 1,7 

'2- Q. 
U=1,7Q. 

U+ICJ U+U 
---·-· -·-··- -- :: ------ ::: 1,7 
() +3 q+q. 

r·n1icl L1 wqli~w6 t 2nf1U Om4Lb nmrri.ubflt°l9 
U +!Cl+ q. + 9 = 8100 Ont4Ll:inl1l li 'l 
1,7 q. + 1,7 ct + q. + q. = 8100 Cim4LbnUlt°l 'l-

5,4 q. = 8100 Cim4Lbn l1lli fl 
q. ::: 1500 Om4Lbmnti11 
q. = 8 = 1500 Om4Lbnmti11 

U = ra = 1,7 x q. = 1,7 x 1500 Gm4Lbnl1lti'l- = 2550 Cim4Lbnl1l t°l fl 
U = ra = 2550 Om4Lbnl1lti 'l-

ri1tuUlwut1JwO ' U = ra = 2550 [mt.4Lbnl1lt°l'l-. 
q. = 8 = 1500 Gm4Lbnu1r11 
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Pwct~G 3 

v1mpw1/7nfuwuwf/mp1mu 
~wunpWQf1nLPJnLUUOf1, pwuwdbLOf1 

UjnLpWlfrntuwGw4mpJWG pwctGti tuGri.tiriGbrio 4wqlibLtiU G4wuiti 
bG wnGLtbL. nri cwm4nqti wGppLtw6tiG bl PPLlWOUWJtiG !SbrwmuGbrio 
[!CipwGmu bG [!UUl tiribGg qmuwriwJtiG hwttwuwrimuCibriti ' utiCiibl Llbll ~.?'. 

uJmpwLjlntuwGw4mpJwG pwctGti tuGri.ti11Gb11[! LnLObLtiu oquil{mu 
bGf1 hbLnblJWL hwl{wuwrimuGbritig: 

q.um4nqti wCippl{w6tiG 6brwuwG hwttwuwrimuo 
(1) C5H120s + 2H3P04 + 2Ul~:b = 2C3H60 3 + 2Ut:b + 2H20 

fapl{w6GwJtiG Ljlnqti hwl{wuwrimlirJ 
(2) 2 C3H50 3 + 6 0 2 + 36 H3POa + 36 U4:b = 6 C02 + 36 Ut:b + 42 H20 

q.um4nqti LlltiLl !SbrwuwG qmuwriwJtiG hwttwuwrimuo 
(3) C5H120 s + 6 0 2 + 38 H3P04 + 38 U4:b = 6 C02 + 38 Ut:b + 44 H20 

oq. tGbriqtiw 
0 . q.. q.. = - x 1 00% 

[!Gl'J.h. tGbriqtiw 

1. 
q.um4nqti wGppLtw6tiG !SbrwuwG ctwuwGw4 wnw2wgwtt 20 linL 

H20 : f2wGti linL qum4nq t 6brwLlbL: 

16 

Lm6nul 

Oquil{mu bCie (1) hwl{wuwrimutig 
1 linL qumljnq - 2 linL H20 
X -20 linL H20 

20 xl 
X = --= !OlinL qum4nq 

2 

2. 
q.uiCibL 6brwtlw6 qum4nqti bl Ut :b-mu 4muiw4Ltw6 oquiw4wri 

tGbriqtiwJti .QwGw4Cibri o. bpb qum4nqti wGppLtw6tiG !SbrwuwG 
ctwuwGw4 wnw2wgbL t 26 linL H20 : 

3. 

Lm6nul 

Oquittmu bGe (1) hwttwuwrimutig 
1 linL qum4nq - 2 linL H20 
X -26 linL H20 

26 x I x = - - = 13 linL qum4nq 
2 

1 linL qum4nq - 2 linL Ut:b 
13 linL qum4nq - X 

X = 
13

x
2 

= 26 linL Ut:b 
I 

1 linL Ut:b - 40 42 
26 linL Ut:b - X 

26 x 40 
/\' = - - = 1040 42 

I 

'TlwuiwutuwG' 13 linL c+um4nq, 1040 42 

OriqwCi tiqumu !Sb rwuwG t bG pwri4LlbL 12 linL qum4nq, nri tig 7 
unw ppl{w6GwJtiG Ljlnqnl{: rGrnwG oquiw4wri tGbriqtiw t Ljmuiw4LlbL 
Ut:b··ti OblnLl wGppl{wotiG, pptlw6CiwJtiG L/lmLbriti bl wupr12 U.fllngbuti 
oGpwgemu: 

Lm6nul 

q.um4nqti wGpptlw6tiG 6brwuwG hwl{wuwrimutig (1)' mCibGe 
1 unL quml.jnq - 2 unl Ut l> 
12 linL qum4nq - X 

17 



4. 

• 12 x 2 , _, .~ Ub 'I-
·' = ·------~~ -'+unL JJ 

1 

rapl{wouLUJtJG 4imLtJ hwl{WULU[lmdtJq (2)' mGbup 
10 unl CHJm4nq - 36 dnL Ub.'.b 
7 unl qumL1nq - X 

7x 36 
X = - --·- == 252 unl Ut.'.b 

I 

24 unl + 252 LinL = 276 LinL Ub.'.b (wlipnri.2 Ujpngbuh oupuigpnul) 

1 unl UIJ.'.b - 40 42 
24 unl Ut.'.b - X 

24 x 40 x "' - -- = 960 42 (wuppl{WOUWJtiG) 
I 

1 unl Ut.'.b-40 42 
252 LinL Ut.'.b - X 

151 x 40 
x = -=--=-- = 10080 42 (ppl{woGwJtiG) 

I 

960 42 + 10080 42 = 11040 42 (wupn112 llj[lngbuti oupwgpnu~) 

'llLUUlWUtuwG' 960 42 (wGppl{woGwjtJG) 
10080 42 (ppl{woGwJtiG) 
11040 42 (wupn112 uwngbutJ QUpwgpml.l ) 

OrqwGtiqumu 6b11EuwG bui;iwr4L{wo 13 unL qum4nqtig L~tiwJ G 
5 unLQ wugwl{ ppl{woGwJtiG LtimLnl{: ~wuti un l C02 t wnw2wgbL b1 
pwuti UnL 4wpuwppm t LiuwgbL wupn112 UJ[lngbuti QGpwg12md 

Lm6nul 

C02 -Q wriw2wumli t LltiwJG ppl{woOwJtiG 6l;flpLl w(1 
UJrngbumu, mrbuu 

18 

1 LlnL qum4nq - 6 LinL C02 
5 unl qum4nq - X 

U1G CtLJm4nqti l~nLb4nLLU0[lQ . nrrnu12 l bu u1GgbL ppl{WOUWJtiG 
lj1mL, urwugtJg wnw2wgwo 4uipuwppl{ti dnLb4nt.LGb[1Q uGwgbL bu, 
nq1buG 

5. 

13 unL - 5 unl = 8 dnL qum4nq 
1 unl qum4nq - 2 UnL 4wpuwppm 
8 unl qumLtnq - X 

Orqwutiqumu 6brJ.EdwG t bGpwr44bL 14 unL qum4nq, nritig 
L~tiwJ [1 8 unLQ. ppl{woGwJtiG LtimLnl{: =iwzl{bL wl.lpnri.2 Ujpngbuti 
oqmw4wp qnronrlnt.PJWG qnrow4tign: 

Lm6nul 

oq. tubrqtiw 
o.c+.c+ = x 100% 

ourih . tubrc+tiw 

OqLilw4wr tubrqtiwu· Ut.'.b-mu 4nu.nw4L{wo tubrqtJwG t , 
mrbuu' 

1 LlnL qum4nq - 2 dnL Ut.'.b 

1 unl qum4nq - 36 dnL Ubl> 

8 unl qum4nq - X 

14x 7 
X =-'=- = 28 UnL Ut.'.b 

1 

, 8 x :;-t - 188 .~ Ut 'I-,\ = ---- _ unL JJ 

I 

28 dnL + 288 unl = 316 Ubl> 
Oqmw4wri tubriqtiw - 316 x 40 42 = 12640 42 

UGppl{wotiu LfimLnt.LI Llb4 dnL qum4nqti 6b1112m utig wu2wml{wo 
QGrthw[1m[1 tubrqtJwG 200 42 t , ppl{wouwj tJG lfint.Lnt.LI 2600 42. dtJ GtbL 
uJif12 6lirJ.EnLLitig ' 2800 42. mr;buu' 
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C011hwunq1 [Gb11ttt1wG _= 14 x 200 42 + 8 x 2600 42 = 23600 42 
C011hwGmr tObritttiwC1 4w11b1J1 t hwzl/bL OwbL 1.uJ1 Liti r• t" 

011tiow4· · ....,. 

CG11hwGm11tGbritttiwG=14 x 2800 lj2 - 6 x 2600 42 = 23600 u2 
4wli 

C011hwOm11 tubfltttiwG = 6 x 200 42 + 8 x 2800 42 ::: 23600 42 

12640 L12 
O.Q.q. = ··- x 100% = 53,56% 

23600 42 

rr1wl!lwuitJwG' 53,56% 

6. 
OriqwGtiqumu ttum4nqti 6b112mu[lg hbl!ln oq.lflwqnriO-LlbL t 24 

LinL 0 2 bl Ub:b-mu ~whbul!lwl/nril{b[ t 21600 42 tGb11qt1w: ClUlGGL 
6b112uwG b0pwri4L/w6 qLJnl4nqp LinLbriti nwGw4o: '111wGgtig ,gwG~1~uG 
bu wGgbL ppl/w6GwJtiG, J?Wufiuo' wGppl/w6Gwj[lG L/lmLbrin1~: 

1 LinL Utll - 40 42 

x -2160042 

Or Q oq.l!lw(fnf16l{mt.'i 

lm6nu'i 

, 21600 x I 
.\ = - ---- = 540 LinL Ut;:D 

40 

u.wngbumu, mribuG' 

20 

x . 84 x I 
- 84 LinL 0 2 x = -

6
- = 14 LinL ttLJm4nq (wUppl/. 

+ pf>llw6G. ) 

1wzl{bGg pb gwGti" LinL Ub:b 4wmu2wGw WJlf QOpwggmu 
1 LinL ttum4nq - 38 LinL Ub:b 

. 14 x 38 
A' = ---

1
- = 532 LinL Ub'.b ( wGpipt~ . 

540 LinL - 532 LinL = 8 LinL Ub'.b (wGpp.) 

1 LinL (fLJm4nq - 2 LinL Ub.'.b 

+ ppl/w6G. ) 

x 

rriwl!lwutuwu· 6brt2L/bL t 18 LinL qum4nq, nritig 18-u tL 
LUUpf>L/wM1wJtiG. 14-Q ppl/w6UwJtiG LtimLbrinl/: 

7. 
Oril/w oGpwggmu nf1QlUU Ubll bG utiGpbqmli UWflrfnL 

P21i2Gbf1Q, bpl.i Griw 6wtuuw6 tGbfl(fpwO Lf1Wgl{mli t uOG11ti hbl!l 
oG11mGw6 630 q11 wt.'i qum4nqnl{: =\wzllti wnGbL WJO, nri qum[Jnqr 
LinLblJntLWJtiG qwG(fl{WOQ 180 w6tuw6Gw1tiG LipuJl{nf1 t (w. u.), pulj 
Ub.ll-Q. 507: 

8. 

lm6nu'i 

1 LinL q.uml1nq - 180 tt 

x - 630 q. 

QumL1nqti Lflll~ 6b112uwG q.mliwflLLJJtiG hwl{wuwrimurg (3) 
mGbug 

1 LinL Ub:b - 507 q 

133 LinL Ub'.b -X 

f'f)wl!lwutuwG' 67,4 4tt Ub'.b 

I 33x 507 
X = - - -- = 67 4 4tt Ub'.b I , 

c+111GbL wGppl{wotiG Lil ppl/w6GwJtiG L/lmLbrinul wnw2wgw6 21111 
unLbrir gw0ui4o. bpb qum4nqti 6bqguwG 1.411ngbumu orittwGtiqumL'i 
uGwgbL t 22 LinL 4wpGwppm bl Ub'.b-mt.'i 1.4whl:iUl!lWL/n11L/bL' 10000 42 
tGbrq.tiw : 

21 



LmOnul 

1 LinL Ub:b - 40 42 

x -10000 42 
IOOOOx 1 

X = = 250 LinL Ubl> 
40 

1 LinL qum4nq - 2 LiwL 4wpGwppm 
X - 22 LinL 4wpGwppm 

22x I 
X = --= 11 LinL qumljnq (wGppt.l.) 

2 

=iw2i.tbGp pb pwGti LinL Ubl> 4w11w2wuwr WJf'l. uupwgEmli 

1 LinL qum4nq - 2 LinL Ub:b 
I lx 2 x = - = 22 LinL Ubl> (wuppt.l.) 

1 

250 LinL - 22 LinL = 228 LinL Ubl> (wGppt.l + ppt.l.) 

=iw2t.lbGp 6bri.f>t.lw6 qum4nqti LinLb!lti ewGw4o 
1 LinL qum4nq - 38 LinL Ub:b 
X - 228 LinL Ubl> 

228xl 
X = 3S = 6 LinL qumljnq (wGppi.t. + ppi.t.) 

11 LinL + 6 LinL = 17 LinL qum4nq 

=iw2t.lbGp H20-ti LinLb!lti pwGw4u wGppi.twotiG m ppl[w6GwJtiG 
L(inqbpmli 

22 

1 LinL c+um4nq - 2 LinL H20 

17 LinL qum4nq - X 

6 LinL qum4nq - X 

17x2 x = --= 34 LinL H20 (wuppt.l.) 
l 

6x42 
X = -- = 252 LinL H20 (ppl[.) 

I 

"lwuiwutuwG' U11w2wgbL t 34 LinL H20 wGppl[w6tJG, 
252 LinL ppl[w6Gw1tiu L(imLbrnt.l 

lJnLb4mLWJhCi ljbCiuwpwCimpJmCi 

1. 
'tura-ti LinLb4mLmli qmwGtiGwJtiu Gm4Lbnuitiri.ti EwGw4o 483 t , 

npo 4wqlimli t Gnt.4Lbnuitiri.GbptJ ouri.hwGmp Pt.lti 21 %-o: ~wGti 
wlitiGwppmGbptJg pwri.4wgw6 2ri.pw t 4nri.wi.tnrmli ui4JwL '1ura-ti 
LinLb4mLo: 

483-21% 

x - 100% 

Lm6mli 

x = IOO x
4S3 

= 2300 Gm4Lbnmtiri. ('1ura-ti 
21 

LinLb4mL) 

ULitiGwppmGb110 4nri.wt.ln11t.lmli bu '1ura-ti 2ri.pwJnt.l 
2300 : 2 = 1150 Gm4Lbnuitiri. ('1ura-ti Lib4 2ri.pw) 

Ub4 wlitJGwppmG 4nri.wt.lnrt.lmli t Gm4Lbnuitiri.wJtiG b11Jw4nt.l. 
mpbliG' 

1 wlitJGwppm - 3 Gm4Lbnuitiri. 
X -1150 Gm4Lbnuitiri. 

l 150x I x = (1 LiGwgnrri.) 
3 

Ub4 4wli bp4m Gm4Lbnuitiri.Gbro wlitiGwppm !bG 4wrnri. 
4nri.wt.ln11bL, mpbliG' 4nri.wl[npmli t 383 wlitJGwppm: 

"lwuiwutuwG' 383 wutJGwppm 

2. 
U111tiuiwljmgti LinLb4mrn Ljwqlit.lw6 t 300 wlitJGwppt.ltJg: ~wGti 

Gm4Lbnuitiri.tig t pwri.4wgw6 '1ura-ti Li_~Lb4mLti hwmi.twon. n110 
4nriwi.tnrmli t ui4JwL u111tiuiw4mgti LinLb4mttr 

Lm6nul 

Ublj wupGwppmG 4nri.wLJ.npt.lmu t Gm4Lbnuitiri.wJtiG bnJw4nl[, 
mpbliG, 

1 wupGwppm - 3 Gm4Lbnuitiri 
300 wlipuwppm 
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3. 

300x 3 
X = -

1 
- = 900 Gm4LbnUlpfl (1ll.1fa-p llb4 2'1PW) 

'lLfd-p unLb4mw 4wq1h.two t b114m 211pwGb11flg, m11buG' 
900 x 2 = 1800 Gm4LbnUlpfl 

'TlwUlwutlJwG' 1800 Gm4LbnUlpfl 

l'GtpwG dwuwGLu4mu P22nLU 4uflGpbqLJ.p 300 wupGwpplJ.j1g 
pw11.4wgw6 1.4nLt11.4b1.4Ulp11w1tiG 211.pwG: 

Lmomu 

Ub4 wupGwppLJ.p upwgmuQ 1.4nLfllJ.lblJ.IUlPflWJpG 2'1PWJpG 
UlbLmu t 1/5 - 1/6 4.114. w1uflGpG ub4 4.ri4-mu utiwGmu t 5-6 
wupGwppm: 1w24.ti wnGbLn4. WJG, n11 300 wupGwppLJ.pg pw11.4wgw6 
211.PWJP wnw2wguwG hwuw11 1.4bUlp t ub4 wupGwppLJ.tiG upwGw 299, 
4w11n11 bGp hw24.bL. 

1 4.114 - 5 wupGwppm 

X - 299 wupGwppm 

1 4.114 - 6 wupGwppm 

X - 299 wupGwppm 

299x I 
x = --= 60 4.ri4 

5 

299x 1 x::: -- ~ 50 4.114 
6 

'l'IWUlWutuwG' 50-60 4.114 

4. 
qbGp llnLb4nLLwJpG qwGq.LJ.w6Q 306000 w-u. t: ~wGp 

wupGwppLJ.pg pwri4wgwo 2'1PW t WJG 4n11w4.nrimu, bpb ub4 
Gm4LbnUlpflp uti2tiG llnLb4mLWJpG qwGq.LJ.woo 300 w. u. t: 

24 

Lmomu 

1 Om4LbnUlpfl - 300 w. u. 
X - 306000 w. u. 

X 
306000x I = ::: 1020 

300 
Gm4. 

'TlnLfllJ.lblJ.IUlP'lWJpG 211pwG 4n11w4.nriLJ.mu t '11.ifd-p llb4 211pw1nlJ., 
nq1buG' 

5. 

1020 Gm4LbnUlfl'l : 2 = 510 Gm4LbnUlpfl ('11.ifa-p ub4 211pwG) 

Ub4 wupGwppmG 4n11wLJ.nnLJ.mu t Gm4LbnUlpflWJpG bnJw4nLJ.: 

1 wupGwppm - 3 Gm4LbnUlpfl 
X - 510 Gm4LbnUlfl'l 

510 x 1 
X = --= 170 wupGwppm 

3 

UlJ.jpUlW4mgp PWrtWfl[lnLpjWG ub2 UUlGnri wupGwppmGbnti 
ufl2flG llnLb4nLLWJpG qwGq.LJ.w6Q UnUl 120 w. u. t, flu4 
Gm4LbnUlpflGb11flG1f 300: nrinzbL' 100 wupGwpplJ.wJpG uGwgn1111 
mGbgn11. UlJ.jpUlW4mgti qwGq.LJ.w6G t ubo, pb' GnwG 4n11wi.tn11n11 q.bGti: 
~wGti" wGq.wu 

Lmonul 

1 wutiGwppm - 120 w. u. 

100 wupGwppm - X X = lOOx 120 =12000 w. u. 
1 

1 wutiGwppm - 300 GmlubnUlti'l 
100 wupGwppm - X 

X = 
1

OO x
3 = 300 GnL)JLbnUl P'l ('11.ifa-p llb4 

I 
2ripwG) 

300 Gm4LbnUlti'l x 2 = 600 Gm4LbnUlfl'l ('11.ifa-ti llnLb4mL) 

1 Gm4LbnUltifl - 300 w. u. 

600 Gm4LbnUlti'l - X X = 600 x300=180000 W. U. 
1 
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180000 : 12000 = 15 wuqwu 

'llWlllWUtuwu· qbup qwuql{WOQ Ub6 t L~rllll 15 LUuqwu 

6. 

Q.lJlGbL 15600 w. u unLb4mLWJhG qwuql{wo mGbqnr1 
LILLjplllw4mgh urGJ}bqQ LljWJUwGwl/nrinri qbGp bf14WpnLJ}JllLG[I . lipt; ;! b l~ 
wurGwf}f}L{h ur2hG UnLb4mLWJhG qwGql{LUOQ 120 w u t.- riu4 tHi4 
Gm4Lbnll1hlfh bf14WflnLf}JnLUQ '11..ifa-h 2'1.f}WJntli 0,34 Gtt 

Lm6nul 

Q.lJlubGp Luuruwpf}mGbrh f}hl{Q LIL1Jhll1w4mgh unLb4mLnul : 
1 wupuwf}pm -· 120 w.li. 

X -15600 w. Li X :::: ISGO~ = 130 wLihG 
120 

Ub4 wurGwf}f}nLO 4n11wl{nrl{mu t Gm4tbnll1hflWJhO b111w!~nt{ : 
1 wuruwppm - 3 Om4lbnll1hlf 
130 wupGwppm - X 

"' l 30 x 3 
/\ = - - - -- o= 390 Gm4Lbnlllhlf ('ll.ifa-h ub4 zrww) 

I 
=!w2L{bOp '11..ifa-h UnLb4mLh bf14WflnLJ}JnL0Q 
390 UnL4Lbnll1hlf x 0,34 Ou = 132,6 Gu 

'llwll1wutuwo· 132,6 Gu 

7. 

Q.bGh unLb4mLwJhG qwOql/woo 468000 w. u. t: ~wur Lt1-mira t 
hw2nr11w4w0 11wuwl{nril{mu nhpnunur ~m04ghnGwl 4bOUlf1nGmLl 
4n11wl/nrl/n11. ULLjpll1w4mgo lJUlWUWlnL hwuwr, bf}b ub4 Gm4Lbmnrrih 
up2pu UnLb4mLWJh0 qw0ql/w6o 300 w. u. t: 

26 

Lm6nul 

Q.lllGbGp Om4LbnlJlr111Gbrih f}hl/Q 'll.ifO-h UnLb4nLLnLU. 
1 wuhGWJ}f}nL - 300 W.U. 
x - 468000 w. u. 

X °"0 -~0;~::l x 1 = 1 560 Gm4Lbnll1hlf (lfl.ifa-h UnLb4mL) 

ULLjhll1w4mgo 4n11wL[nril{mu t 'll.ilO-h ub4 2'1.f}WJnl/. 
1560 Gm4Lbnll1hlf : 2 = 780 Gm4Lbnl1lhlf ('llilO--h ubt~ 2'1.f}W) 

Lfb4 wuruwpf}mu ljrllfWL/nflL{mu t Gmi.JLbnu1h11w11iG b111w4nl/. 
1 t.uurGwf}pm - 3 Gm4Lbnll1hlf 

X - 780 Gm4Lbnll1hlf 780x I x -= --·---- ::;: 260 WUhUWJ}f}nL 
3 

3mrwpwGlJnLf1 wurOwf}pm pbflt{mu t 1 LJl -nlJfa-nl{ WJUhOpG ' 
Lfl·f1lira-11 f}hl{Q hwLtwuwri 4Lh0h wupGwf}f}mubrih f}L{hG: 

'llwlllwutuwu· 260 tJi-n.tira 

8. 

<Dnriabro QnLJQ ll1L{bghG. nr h-111..ifa-h LinLb4mLmLi 
Gnt4Lbnll1hlfUbf1h 14% w11bGhGw1hG t, 30% qnLwGhGw1hG, 24% 
g~1lllnqhGLuJhG : Q.lllGbL Gm4LbnlllhlfGbrh llln4nuw1hG PWfl.WlfflnLPJnLUQ 
r -n.tira-mu bL 'll.ilcl-h linLb4mLh w1u hwll1L/w6mu, npr1g ull1wgl/bL t 
llltLJWl h-f11..ifa-0: 

Lm6nul 

h-rfl.ifa-0 4wqul{w6 t lnf1u lllhlllh Om4Lbnll1hfl0bf1h9 
u + nl + q. + s=100% 
nl = 100% - (30% + 24% + 14%) = 32% 

h-f11..ira-o UlllWQL/bL t 'll.ifa-h ub4 2'1PWJh9 
LrwglnLPJWU u4qpm0ph hWUWOWJU, WJUhGp(j r-ntira-r 

unL4Lbnll1hlf0bflh ll1n4nuwJhG LljWf1ntuw4mpJWLIQ 
hWUWLLjWlllWUtuwGmu t 'll.ifa-h ub4 2'1.PWJh LflWQnL9hl 
Ont4Lbnll1hflObrh llln4nuw1ru LljwflmGw4mf}JnLGQ, ru4 'itira-r w111 
2rwwo Lrwgmghl t bri4rnriri 2flf}wJhCi: 

14 + 30 + 24 = 68% 100- 68 -32% 

14 + 32 46 
- --= = 23% 

2 2 

30 + 24 54 
- - - = = 27% 

2 2 

'llwl1lwutuwu · q. = 8 = 27% 
u = ra = 23 % 'ltira 
nL = 32% h-nl.ira 
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9. 
r-flufa-p linLb4mLnlll w11bDpDWJpD bl nLl1W9PLWJp0 

Dm4Lbm11p11Db11n lipwupD 4wqlimu bD 75%: 
qlllDbL u + ra I q + s hw11wpb11mpJnLD[! 'lufa-p WJD 

hwlllt.lwamu. nrirg umwgt.lbL t llli.l.JwL r-flufa-0: 

Lm6nul 

r-nura-G ulllwgt.lbL t 'lura-r ub4 211.pwJr9 Ll1W9!nLPJWD 
uljqpmO~p hwuw6wJCi bl p-flufa-p Dml.jLbnlllp1'lCib11p Prt.ln 
hwliwll.jWlllwutuwDnul t 'll.ira-r libl.j 211.PWJP Dm4Lbnlllpl1Dbrir Pt.lrCi. pul.j 
'lura-r wm 211.pwCi Lriwgmgri t b11l.j11n1111 211.PWJP D: 

u + nl = 75% 
u + ra = 75% 
q+8=100-75=25 

4wqlib0p hw11wpb11mpJnLCi[! 
u + ra 75 
--- = =3 
q+ 8 25 

'Tlwlllwutuwo· 3 

10
· <l>nri6trin gnLJQ mt.lbgpO, nri 1200 Cim4Lbnlllp1'1Cib11pg 

pw11.LJwgwa p-flura-ti LinLb4mLnul Cim4Lbnmti11Db11r 27%-n w11bCipDwJrD 
t 15% -(}' qmwCipCiWJpCi, 18%-[! mriwgpLWJpD: qmDbL wriw06pCi 
Ci

0

m4Lbnmp11Dtrir pwCiw4n p-fllifa-mu bL 'llifa-p linLb4mLr wJCi 
hwlllt.lwomu, nrirg umwgt.lbL t mi.1.JwL p-flura-D: 

Lm6mu 

1w2t.lbDp p-flufa-mu wriwCi6pCi CimlJLbnlllp1'lDb11p PPt.lO 
(1) 100% -27% 

1200 Omlj. -X 

(2) 100% - 15% 

1200 Om4. - X 
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x = l 200 x 
27 = 324 w11bDpDwJpD Cim4Lbnmr11 

100 
u = 324 

x = i 2oo x 
15 = 180 qmwDpDwJrD Cim4Lbnmr11 

100 
q = 324 

(5) r-flura-o Ulllwgt.lbL t 'lura-ti lib4 211.PWJpg lllWQ!nLf}JnLD uljqpmDpp 
hwuw6wJD, WJupOpD r-nura-r Dm4Lbnlllp11Db11r Prt.ln 
hwUWUjWlllWutuwDmu t 'lufa-p lib4 211.PWJP LllWQnLQp! 
Dm4Lbnlllpl1Dbrir pt.lpCi, ru4 'lufa-p WJl'l 211.pwD lllWQnLQP! t b11411n1111 
211.PWJpCi. 

(3) 

(4) 

p-flura 'llifa-p 1-p(j 211.PW 'llifa-p 2-1111 211.PW . 

100% -18% 

1200 Ciml.j. - X 1200 x 18 
X = = 216 nLl'lWQPLWJpCi Ciml.jLbnmp11 

100 
nl = 324 

r-flura-o l.jwqut.lwo t !nriu lllPll.lP Dm4Lbnlllp11Db11pg. 
u + q + s + nl = 1200 
S = 1200 - (324 + 216 + 180) = 480 Cim4Lbnlllp'1 
s = 480 

U = ra = 324 + 216 = 540 DmLbnlllpl'l 
q = s = 480 + 180 = 660 Cim4Lbnmr11 

'TlwmwuluwD' p-flufa-mu U = 324 Dm4Lbnlllp'1 
q = 180 Cim4Lbnlllp'1 
s = 480 CimlJLbnmr11 
nl = 216 CimlJLbnlllpl'l 

'lufa-mu U = ra = 540 Dm4Lbnmp11 
q = 8 = 660 Dm4Lbnmp11 
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OrqwGjlqllGbpjl pwqllwgmllo bL qwpqwgmllo 

1. 
nri2wu uUJbriuw1J1nqnr11-ubri bl at.J.wp2r2ubri 4u1J1wgLJ.bu 

UlflLLIUW[lrfnL bl 4un2 200-w4wu u4qpuw4wu ubriw4wu P2r2ubrrg 
(ULLjb[lUWUlnq_nurnLL'.iCtbtir9 bl o4_nq_nurmuubrirg), nrinuf W[lf1-bU 
1J1briwlJln~4.bL bu ui6Uwu q_n111r : 

Lm6mu 

U6uwu q_nuir Ulbf'lw~n~Lj_w6 ub4 o4_nq_nurmurg WrlW2WUnLLl t 
lib4 0Ljwp2r2. mrbuu' 

1 olj_nq_nurmu - 1 0Lj_wp2r2 

200 oLJ.nq_nurmu - x 
200 x I x = - - = 200 aLJ.wp2r2 

I 

U6uwu q_nlJlr Ulbriwlfrn~t.lw6 ub4 uUJbruwl!lwq_nurmurg 
LllrlW2WUnLU bu !nriu UUjbflUWL!lnqnr11-0bri : 

1 uUJbruwl!lnq_nurmu - 4 uUJbruwuinqnr11-
200 uUJbruwuinq_nurmu - x 

200 x 4 x = ---- = soo ulljbruwuinqnr11-
1 

'llwmwu~wu· 200 0Lj_wp2r2. 800 UUJbruwUlnqnr11-
Ub4 o4_nq_nurmlirg hwumuwguwu q_nl!lmu libJnl!lrL1 

pwctwouwu hb1J1blwu2n4. wriw2wumu bu lib4 0Lj_wp2r2 bl bpbQ 
nLf'lf'l.nri11-nf'l. uwruurl~Obr. ru4 lib4 UUjb[lUWL!lnq_nurmurg 
hwumGwguwu q_nUlm libJnUlt14 pwctwuuwu hbl!lblwu2n4_ umw2wumu 
bu ~nru uu~briuwl!lnqnr11-ubr: 

2. 
OLj_nq_bObqti hwumuwguwu ~mLr9 hbl!ln wnw2wgbL t 280 

nLf'l.11nr11-nf'l. (rib11-m4grnu) LiwpuOr4: .Qwur wriw2ru Liwrq_r 0Lj_ngru1 t 
uwuuw4gbL WJ'l- UjpngburO Li. fJWOr 6Lj_wp2r2 t wnw2wgb[: 

Lmomu 

c+wubuinq_bubqr hwumuwguwo 1ibJnlllr4 2 pwctwomuubrirg 
hburn lib4 I 4wrqt1 oLJ.ngrlllrg umw2wumu t lib4 0Lj_wp2r2 Li. 3 
nLf'lf'lnriri.nf'l uwriuur4' 
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1 - 3 nLfl. 

X - 280 mri 

3. 

280 x I .\' = ------ = 70 
3 

nuUlr4wumpJWU wz~wl1lw4rgubrr 4nrilirg hWJU1UllJf'.'b[l4_bt tp 
U!UhWJLfl 4un2 11-rw4: UuhrwctbzUl t UJWriqbl uwhwgw6 4un2 un1J1w4.nr 
rnwprQQ: flrwhbrouwO ctwuw0w4 UJwrqt.lbg, nr Oriw ur 64.wriwumu 
4w 91 11-bf'l.ru uwruur UUJr . ru4 UJnLUmu ' 89: Untr1w1.J.nri wUJbu j!wur· 
1J1wrb4wO t WJ'l- 4ruo. bpb UJwrq4-bL t. nri ow brbtuwubri ~r mObgbL bl 
[!Uf1-nLubOQ, nri 0Lj_wqw1J1uwO Uj[lngbu[! u4ubL l unUl 13 U1Wflb4wumu. 
'1-WZUll.UUWJrO 9r4LD Ulblmu t lib4 wuru bl JnLPWQWU!JnLll f1-b f'l iiu 
ULU[luru WrlW2WQ[jmlJ t Lib4 UUJr : 

Lm6nu:l 

91 + 89 = 180 UUJr 
.t1wur nr 4un2 4JWUQr [!upwggmu Lib4 .'.PnLr4mLr9 

Lllr'llU2WUnLU t lib4 11-briru uwpuur4. r u4 lib4 f1-bf'lru uwpuur 4D 
WrlW 2WQUnLU t lib4 UUJr, ru4 Jlll[lWQWU~JnLtl wuru 4un 2 opq_wurqurg 
UJLu4wumu t lib4 11-bf'l.ru uwpuOr4. mpbuu. 

180 : 12 = 15 l!lWflr 
.t1wur nri ot.j_wqwlllm UQ u4ut.J.bL t 13 U1Wpb4wurg. nq1buu. 
13 + 15 = 28 l!lWflb4wO 
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QbGbmp~w 

1. 
tunznri bri2briwt{n11 wGwumOObriti wObrt2Jm11mpJnLGQ 

ll.jWJUWuwlj_n[lnrt qbGQ 11nt.'ipOwGmnLt.'i t brt2JnLfl mubGWLQ 
UJWJLiwOw4.nrinri qbGti Ol.jwmuuiup: 
t'0£Ujpup" UbflnLUlf ljWflbLti t UUJWUbL w0bq2Jnlfl 9nLLP bl btWJnLflLUL!nfl 
l~n4.ti tuwj_wubrimutig : 

Lmomu 

a ax A A :"~ 

I I -
P q.wlibm 

Aa 

Aa aa 
50% wObrt2JnLfl 

'TJwmwutuwO' bpb gmLti qbOnmtiUJQ (Aa) t. WLl.JW ub11011ti LjbuQ 
4LtiOti br12Jmrw4.n11 (aa), Ljbuo wObrt2JnLfl (Aa), tiu4 bf.lb AA t . WLl.JW 
UbflnLUf'JQ Ljumwg4.ti 100% wOb112Jm11: 

2. 
Uw1111m w2Ltil.JmpJmOo UJWJLiwOwl{nrinri qbGQ 11nuf1Gu10mnuj t 

awtuLtilJmpJmOo 1..4u.1JliwGwt{n11nri q.buti Ol.jwmuwup: ~uwriwL[nr t . 
Wf11fJn°p, nr orimwOtipmu brl.jm wumutiOObrrg 604.ti owtuLtil1 bflb[uw. 
tiu4 owtuLr4 wumutiOObrtig' W2Lti4 brbtuw: 
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Lm6nul 

Uw1111m w2Ltil.JmpJmOo UJU.lJLiwOw4.nrinri 11nutiOwOm qbOo 
uzLUC1wl.jb02 A: :;;lwtuLtil.JmpJnLOQ L4WJt.'iwuw4_nrinrt nbgbuplj_ qbGQ a: bpLl 
Ul2Lrl.J 60nrt0b[lpg qnOb t.'ibl.jQ hnunqpqnm t, Wll.jW h0WflW lj_nf1 £t , nr 
Gpw[1gpg owtuLti4 brbtuw 6Gt{p, hul.j bpb 60nrtObflQ hbmb11nqpqnmOb11 
bu. UJLl.Jw LUJlf lfbUJpmu h0wrw4.nr t : 

Pqw;:m \)\ ' , ,; 

f-' . AA Aa Aa aa 

owtuLti4 
;Jwt11 t11Lj Mm110b11tig hGwriw4.r it w2Lti4 bribtuw 604.ti' 
P ';; aa x aa c'. 

l'qwUbui / I 
8 

F; aa 

owtulr4 

"lwu1wutuwO' U2Lti4 wumupGObrtig 4w11n11 t 6ul{bL owruL/14 
t pbtuw. bpb wumutiuObflQ hbmbrinqtimrn.Il bu m4.JwL hwml.jwOtizti 
G~wtnuwup : :JwtuLti4 wlimutiOObrtig hGwr~l{nr ~t. nr 604.ti W2Lti4 
tq1bruw : -, 

3. 

lf w1111m tuLnLf.lJnLLIQ nrinznri qbOQ nbgbuti l{ t OnriliwL 
j_l!PrlnLf.ljnLOQ UjWJLlWuw4_n11nrt q.b0p Ol.jwmt.'iwup: l'um[ UlrtWLlW[llfnL bl 
Gnruwl Ljun2 wumuOmpJmOtig 60l{bg tunLL bflbtuw: QmubL 
w1jmutiuub11ti qbOnmtiUJbflQ: 

33 



Lmonul 

linriliwL LunrimpJmuo UlWJuwGwLtnrinri 11nutiuwCim q.bGo 
CizwCiwl.jbup - A: 
h.JLnLpJnLLIQ U1WJUWGwLtnrinrt nbgbutill q.buo uzwCiwl.jbCi.Q - a: J:2wCi!i n[1 
mriwuwri110 nbgbulill hwmljwGtiznLl t, WUIW uriw q.bGnmtiU10 4LliCili aa 
bl 2wuti nri 0GmwGti2mu 6CillbL t tumL bribtuw. WUIW LjGn2 q.bCinmtiUIQ 
Aa t: 
p 

Pq.wubm 

9 Aa 

/\ 
8 
\ 

Aa 

x 

Cin f'ILIWL 
aa 

tumL 

'Tlwmwutuwu· 9 Aa bl aa o' 

4. 
!2wuti mbuwl.j q.wubmGbri bG wnw2wgumu AabbCC, MBbCc, 

aabb, aabbCc, q.bGnmtiU1bf1nLl wnwGauJwlJGbrio. bpb Gz4wo q.bGbf'IQ 
q.muLtmli bu mwripbf12rinununuGbrimu: 

Lm6nul 

AabbCC 

Cs 
n = 1 

N q.wubm = i = 2 
2 mbuwl.Jti q.wubmGbri 

n= 2 
N q.wubm = 22 = 4 
4 mbuwl.Jti q.wubmGbri 
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aa bb 

)" 
( ab ) 
'-...__../ 

n=O 
N q.wubm = 2° = 1 
1 mbuwljti q.wlibm 

aabb Cc 

~~ 
(~'.':) ~ 

n= J 
N q.wubm=21 =2 
2 mbuwLJti q.wlibmubri 

QwlibmGbrili Plillo hwLtwuwri t 2"-ti. nrimbri n-o WLmbriuwmtiLl 
hwmljwGtizGbri UlWJuwuwLtnrinri l21'lPWJWLjwg4w6 qmJQ. WLbLWJ!iG 
q_bubrili hbmbrinqtiq.nmubrili 2wuwljG t : 

5. 
!2wGti" q.bCinmtiUl. 2wGti 4>bCinmtiUl ljumwgll!i hbmbLJWL 

tuwlwubrimuGbrilig · 
AaBbCcDdEeFf 
bpb wnw2tiG lnf1U WLDLWJ!iG q.bGbrimu wnljw t Lf1114 

11nutiuwummpJmCi, tiuLJ Llbri2tiG oriljmumu nl Lf111411nutiGwGmm~Jmu: 

Lm6nul 

QbGnLI11lU1bf1li J3MQ hwLtwuwri t 3n nrimbri n-o hbmbrinqtiq.nm 
qnLJq.brill 2wGwljG t: tuuririmu hbmbrinqtiq.nm qmJq.brill ,pwGwljQ 5 t: 

LiJu!iCipu · 35 = 243 q.bGnmtiUl 
lib G nm lll.ljb f1 ti Pll LlQ 4 Lil Oil, 
2" x 3m nrimbri 
n-o· Lf'llill 11nutiuwGmmpJwup hbmbrinqtiq.nm qmJq.brill 2wGwljG 

t. m-o nl Lf1114 11nutiuwummpJwup hbmbrinqtiq.nm qmJq.brili ,pwGwljG t: 
SL!JWL tuG11rimu n = 3, tiuLJ m = 2, WJU!iu,p(i' 4>bGnmtiUJbf111 Pllllo 4L11Gll' 

23 x 32 = 8 x 9 = 72 

6. 

'TlwmwutuwG' 243 q.bunmtil.lj 
72 4>bGnmtiU1 

'lbritiG, hwrip m LjwGwl LjGl'.innm ubriubrinll nLnnGbrili 
tuwlwubrimutig umwg4wo pnLnri pmJubri!i ubrilibf'IQ 11oritiG hwrip ttiG: 
t->Cilllllluti· q.bCinml1Ulbf1 mCibG oGnriCibf'IQ bl umwgLtwo hl1Pril1110: t->ul.j 
tiG~.Ultiuh " q.bunmhUlbf'I LjmCibCiwJhCi. bpb Llbf1LnL6nri tuwlwubrimutig 
umwgLtbri 11britiu hwrip bL 11briliG LjGl'.innm ubriubrinll nLnn' 1 : 1 Ljwli 
11bri!iG bl Ljwuwl hwrip· 11wrioJWL 1 : 1 hwriwpbf1nLPJWl,p: 
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Lm6mu 

'1br1J1G qnLJGQ u.jWJLiwGwLln11nri. f1ntJtiGuiGU1 qbGQ uzwG LU 4b fjp -
A: YWUWl qnqGQ UjWJUWGw4n11nri. nbgbuM qbGQ uzwGw4bGp - a. 
~wf1p obLQ u.jWJLiwGwLln11nri. 11nutiGwGU1 qbGQ uzwuw4bup - B liu6nnrn 
ObLQ UjWJUWGwLtn11n11 qbuo uzwGwljbup - b: YWUWt 4G6nmn pnLJ UC 
ewGti n11 nbgbutiLl hwLI14luuti2 t , wu.iw ljmGbGw aabb qbunU1tili.ICo 

Unw2tiG ribu.ipmli UU1WgLlbL t 4>bGnU1tili.jWJl1G utiw4bf1u.jnLpjnt (j , 
mf1bliG 11bri.tiG hwf1p ubf1ub11nlj oGnri.w4wG obLQ hnt]nqtiqnU1 t (AABB). 

AABB x aabb 

,-l ,l 
( AB ) ( ab ) 

\~ 
100% 11bri.tiG hwf1p 
tpb uU1wg4bf1 ribri.tiG hwflf} bL 11bri.tiG 4G6nnU1 1: 1 

hwf1wpbf1nLf}JWLip, wu.iw aabb qbGnLI1tiu.imt 4wuwt Lju6nnu1ti hbtn 
u.jbLI1p t tu1.utwubpbL AA Bb qbunLI1tiu.inLl wrmiGoGJw4: 

P AA Bb x aa bb 

PqwOG:I\ l 
( A B ) ( Ab ) ( ab ) 

\~ 
F1 Aa 13b Aa bb 
1 ribri.tiu hwpp 1 11bri.tiu 4C16rmU1 

nflu.jbUq~ LIU1WQLlti 1 :1 6bri.pw4nf1nLU [!UU1 4>bGnU1tili.lf1 bl 
umw2wuw ribri.tiu hwf1p bl ljwGwt hwf1p ub11ub11nlj nLnnGbfl, wu.i 
ljwGwt ljG6nnLI1ti (aa bb) hbLI1 , u.ibU1p t tuwtwubflbL Aa BB 
qbGnU1tili.lbf1nlj wnwGOGJw4 : 
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P /\a BB x aa bb 

P4u10G~ __ /\~ l 
( AB ) ( aB ) ( ab ) 

·-, __ , _ _./' "--·/ '-._./ 

i : \ ~1 Ub aa Bb 
1 r iLi r~r u hw11p 1 11bri.tiG 4G6nnLI1 

'1) lULilWUtuwG. trip UU1WQ Ltwo pnL n11 pntjUbflti Ub[1Ubf1Q 11bri.tiu 
rwJpp ttifi, WUjl.U 6unri.w4wu Oblbflti qbGnuitiu.ibflQ AA BB bL aa bb t 11 . 
li t.: 4 ub11mu110 Aa Bb: '1bri.tiu hw f1p bl 11bri. tiG 4G6r.nU1 1 :1 
hu1p :.1. 1 p b f1 nL~JWG ribu.ipmu AA Bb bl aa bb t , tiu4 htip11ti11Gb[1[! Aa Bb. 
Aa bb: '1b r1tiG hw r~ bl 4wGwt hwf1p 1 :1 hui11wpb11m~JwG 11bu.ipmu 
:JC1r1;1Gbpti qbGnLI1tili.lbf1G bu Aa BB bl aa bb, tiu4 htip11ti11Gbf1Q Aa Bb bl 
aa Bb: 

?. 
:JwtuLti4 bl u.jbu.jbGnU1 U1fl.WUWf1 '1[! wumuGwgwLl W2Lti4 bl 

dmu1 Gg ujbu.jbGGb11ti 4Gn2 hbU1: CfU1GbL owtuLti4 bl u.ibu.ibGnLI1 (hn11 
~b[1 nU1tiL4ntD b11btuwub 11 oG4bLnL hw4wGw4wGm~jnLG[! WJ'1 
oGmwutJpmli, bpb u11w ug wnw2!1G bflbtuwG owtuLti4 t11 bl u.jbu.jbGmn, 
hLu2Llti wri GbLnLl. n11 w2Lti4mpJmGo bl u.iu.ibGubf1 mGbuww 
1'111 !.l huLuGmmu t hWUWUjWU1WLituwuwpwf1 owtuLti4mpjWU bl u.jbu.jbuubf1 
>-n·.fibGwu1t GljwU1Liwup bl hwuribu t qwltiu n11u.ibu wmU1nunLiwJtiG 
l2i-LfWJJW4WgLlw6 : 

Lm6nul 

U2Lt14 u.iwJLiwGw4n11n11 11nuti uwGU1 qbuo GzwGw4bGp - A: 
~WfU L!i 4 u.jWJUWGw4n11nri. nbgbuti4 qbGQ uzwGwljb Gp - a: 'Tlbu.jbUnU1 
LljUJJLiwC1wLjn11ni1 11nutiGwuU1 qbGQ GzwGw4bGp - B: 'Tl bu.ibuubf1 
tmGbG WLQ u.jWJLiwGwLjnpnri. nbgbutilj qbGQ GzwGwljbGp - b: 

ewGti n11 oG4bl t owtulti4 b11btuw, m11buG un11 qbGnU1tili.IC! Aa bb 
t. hnf1 qbunU1tium 4w11n 11 t l tiGbl aa Bb Ljwu i!a BB: e GGwf1ljbGp bf14nL 
ribu.ipu tL· 
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p · · ·\<1 bh x aa BB 

PqwObm /\ ~ 
~) (~) ( aB ) 

\ 
Aa Bb 
50% W2LlilJ 
L4bL4bGnui 

P 2 Aa bb x 

aa Bb 
50% owtuLtilJ 
L4bL4bGmn 

aa Bb 3 

8. 
UltiewobL uwqb[l[! ULI1Wg4.mu bG nrlljtU L~ti2wG~J LUL 

hwLnljwC1ti2. brp oGnrtGbrtig ublj[! mGbGmu t qwGqmr uwqbr. ruLi 
UJnLUQ, m11ti11: 
QUlGbL WLti.QwObL uwqbpnt.l 6Gn11Gbrl1g q.wGqmr uwqbrnt.l brbtuw 
604.blm hwt.lwGwljwGmpJnLUQ: 

Lm6nul 

QwGqmr uwqbrtJ L4WJLiwGw4.nrn11 qbGnmtiL..40 Gzwliwljbup -
AA: nt11!irt uwqbfl[l L4WJLiwGw4.nrn11 qbGnLI1!iL4tJ GzwuwljbGQ - aa: 
ULtJ.QwObt uwqb[l[l L4WJUwuw4.nrn11 q.bGnLiltJL.4[! GzwuwljbGQ ··- Aa: bpb 
6Gnriubf1Q WL!iQWObL uwqbrnt.l bG, WUjW GrwGg qbunllltJLLj[! 4LtiGl1 Aa 
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P . ,.\a x A<1 

i'qwUbm /\ A 
/-~ ~ ~\ /~, 

( ;\ ) ( a ) ( .:\ } ( a ) 

"'-~ >-/ 
II~\ -/ \ 

J--- ---\ ;\ Aa Aa 
q_wGqnq1 WLti2wobL 
uLUqbr uwqbr 

9. 

aa 

m11r11 
uwqbr 

Q[JLnwGtJQmU, nrUlbf'l hWj[1[! UlWOWL4nLLl t hbUn:P tJ LtJWJnLl bt 
qwLrnnGt1qumt. tiuLJ liwJrtJ wrrn112 tr. 6G4.bg w 112ti4. nr tJ UlwnwL4mu tr 
rv.ulurnGtJqumt: QUlGbL w112LJw QGLllwGtJ.QmU brbtutuGbrti hGwrwt.lnr 
q.bGnU1tJL4b f1 Q bL :PbG nU1 tJL4brQ . b~b w1124w wum utiGQ LmGti G24.wo 
h 114. LU Ufln LPJ nL G G b r [!: 

Lm6nul 

linr uwL qmGwJtiG l.I1bun11mpJmG[! L4WJ UwGw 4.nrn 11 11nu ti GwG LI1 
qbC1[.! zrwwJwlJLtwo X P.rnununutiG GzwGwljbG.Q x 0

: 

'lWLLilnGtJqUQ LljWJUWGw4.nrn11 ribgbutit.l qbG[! 2f1PWJW~yl\_wo x 
ppnlinunutiu GzwGwljbG.Q Xct : U11JwG GnrliwL uwl.jWflflbLtJmpJm GQ 
L4WJuwGw4.nrn'1 11nut1GwGl.I1 qbGQ 211pwJwlJg4.wo X 2rnununutiG 
f12wuwljbG.Q X : =ibun:PtiLtiwG L4WJUwGw 4.nrn11 ribgbuti t.l qbGQ 

- h 
2:wu.1JwlJg4.w6 X QflnUnunutJG GzwGwljbG2 X : 

x ernununumu WfljWG uwljW[lflbL!inLPJWG bl qm GwJ ti G 
L11 bun11mp1wG obGbnQ uhwd'wuwOwlj qUlG l{bL Q.GzwGwljbGQ ' 

xoH. xoh. xdH. xdh --4 

'2wGtJ nr hWJflQ lJ1WrlWL411LLl t r hbun:P tJLtJ wJnt.l bl 
fl U.l LlllnGtiqun~. LUL4W Grw qbGnllltJL.4[! xdh y t . mrbuG w112ti4tJ hnr rg 
UlilwgbL t x h 2rnununli[!, twlJ unrtig umwgbL t x dH 2rnununU[!, 
nrnl{hbu1bL lJlUJ OWLljnLU t flWLLilnGf"iqdnt.l bl hbun:Pti Lti4 Lt : U112LJ w 
wLl mu Gm qb GnLI1!iL4tJ 4LtiGti ' 

39 



1. xdh x oH 

w11nri.2 (flWLmn
Gj"lquti qbGQ 
twnri) wri.2'14 

2. xdlly 

flWLmnGti4 
mf1W 

3. Xdnxm1 

w11nri.2 (flWLLI1n
hbun4i. qbGQ) 
w112'14 

1. w11nri.2 (flWLmnGj1qliQ qbGQ 4rn11) wri.2'14 

4. x dh y 

hbun4i. bl 
flWLU1n0p4 LI1f1W 

2. flWLmnGtili LI1f1W 
3. w11n112 (flWLmnuj1quj1 bl hbun4i'1L'1WJ'1 qbOQ 411nrt) wrt2!14 
4. tibun4i'1L'14 bl flWLU1nGti4 U1f1W 
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<Dmpnjuwl.jwGmpJmG 

1. 
Cum mpt.lw6 t.lwpj"lwgj"lnG zwrpti ' 4w11mgbL gnrbup hwu4brm u 

htuu4ti 4Gbf1'1 134.ti Ltwrtiwgtin G 4nro: 

:.iwuljj14Gbrti 13'1 4.o hwu4mu 14 
·1wu4brti 13'14.D 3 

15 16 17 18 19 20 
8 20 30 25 9 5 

Lmonul 

30 

r _) 
c::J 

-:::t 
.r=... 
02. 20 

.r=... 
r:::. 

.L:l 15 l:::J 

..::::r 

.r=... 

..::::r 
10 :::i 

3 
rr 

5 

14 i 5 16 17 

~wu4tiL1ubrti 13'14.D hwu4mu 

2. 
Cum Gwtunr fl tuurlflti t.lw rti wgtinu zwrp ti' hwzt.lbL Wjtl ZWf1E'1 

tl '12tiG ub6mf}JnL0Q: 
I (VP) 

M=--- , nrmb11 
n 

M - Q uti2tiG ub6m13JnLUU t 
V - (j LI1Wf1PDf1W4Q 
P 0 lnwrpbpw4ti hwGfl'1L4LiwG hw6wtuwljwCml13JmGOl::ipQ, 
tilUlppbpw4Cibrti QUflhW UnLf1 13'14.o: 

;\.{ = 1_4 x_~!_'._~~+ 16~_20~.!2._x 30 + 18 x 25 + l 9 x 9 + 20x 5 = .i_Z~ = 17 13 
3+ 8+ 20 +30 + 25 + 9 + 5 100 ' 

4 1 



M=17,13 

'llwuiwutuwu· M = 17,13 

3. 
Oum m11L1_w6 Lj_wrtiwgrinu ZWl1f>~ 4w11mgbL v1b11bLLib11t1 

br4wrmf};wu Ltwrrwgtrnu LjnrQ: 

Sb11b1.ubrr br4wrmp;mGQ uu-nL1. 7 7,5 8 8,5 g 9,5 10 10,5 11 
=iwGfl-flUjliwG hu16wtuw4wGmp;mGQ 5 13 56 100 140 95 68 16 l 

Lmc'Jmu 

CJ 140 0 _, 
c: 
Ci 120 -' 
c: 

0 

3 100 _::; 

3 
.2. 80 3 
'O 
3 

60 .s:::. 
0 

3 
40 "::l 

3' 
..r::;_ 
C" 

20 0 

3 
rr -.... 0 

7.0 7.5 8.0 8 .5 9.0 9.5 10.0 10.5 11.0 

SbrbLubrr br4wrmpJmGQ uu 

4. 
Oum Gwrmrri tuGri-rr Ltwrrwgrnu zwrier' hwzL1.bL LUJfl- zwrpr 

uti2rG ubompJmGQ: 
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L (VP) 
M = -- ---- , nrmbri 

n 

Lmc'Jmu 

:it _ '7 >< ~+ 7.5x 13+ X/ 56t-X,5 x l00+ 9x 140+ 9.5 >:95+ 10 >< 6X J· I 0.5 x 16 + I 1:-- 7 

5+ I 3+ 56 + 100+ 140 +95 + 6X + 16+ 7 . 

_ :~~- ' 9/.5 1 44X + 1150 + I 260 + 901,5 + 6XO + J 6X + 77 4X Ix ... -· .... -·------5()0 _ _ _ _______ = 500 = 9.03(1 

M = 9,036:::: 9,04 

'llwmwutuwG' 9,04 
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1. 
bLGbLml 4bC1unLnrlI1mu gwuwpti 4buuwqwuq4,wor1 4brwpt riwL 

obq hWJlI1Uti lI14.JWLUbfltig . nrnzbf> pmjubpti , tiCig.L!bU [1wli 4bu11wutiGbpti 
u uti4rinorqwutiquubrti QGl)hw[1m[l 4buuwqwGqlJ.LUOQ l~UJjmG 
ptinqbGbqmu , nrti QUl")hwumr 4buuu1qwuq4,uJOQ 4wqumu t 1,8 x 10

8
Ul ' 

Lmonul 

1. ~w24.mu buQ pmJubrti 4buuwqwuq4,w6Q, hti zbLml. nri WJU 
4wqlimu t 0G11hwumri 4buuwqu1Gq4woti 97%: 

1,8 x 108 
- 100% 

x -97 % X = U<x 10' x 9-!_ = l.746 x JO' lJ1 
JOO . 

2. =iw24.mli bGQ LjbG11wGtiGbrti Li Liti4rnorq.wutiquubrt1 
QCi11hwGmr LjbGuwqwGq4,w6~: 

1,8 x 108 - 1,746 x 10 = 0,054 x 10
8 

lJ1 = 5,4 x 10
6 

lJ1 

2. 

'1'JwlJ1wutuwG' 1,746 x 188 Ln pnLJubrr L1bGuwqwGqLj_w6Q , 
5.4 x 106 Ln 4bGl")wGtiGbrr Li L~ti4rnopqwC1 ti q;J 
Gbrr 4bC1uwqwGq4w6(!: 

YbGuwqnromGbmpJwG tGb[lq.bu1r4 w~whnt.lliwG hwuwr 
uGG11ti 6wtuuQ 30 wGq.wu tUL[bLli t. ewG uti2wll1wl.jbfl pn[nt.GGbr!i 
l~bGuuiqwGqt.lLu6r w6liwG hwuwr wGhrwdbzlI1 tGb[lqbLn!i4 6wtuuQ. 
tiu4 pmuw4bl1 uti2wll1Gbrli hwuwr· 2 wGqwu: ~wzlJ.bL l.L!flnrimgbGU1li 
LjbGuwqwGqt.lt1J6Q, n11Q 4pwt.lwl.jwGwgGr pn£mGGbflli 200 
wnwGouJwl.jrg Ljwqu4,w6 ~n~muwgrwJru l~brw4rbLm hwuwr: 
UnwGouJw4r ur2ru PWZQ 40 qrwu t: 
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1 pn£ - 40 q 

200 - X 

Lmonul 

2. liwqumu bup JnL[ll.UpWU[JnL[l Of'lW4ti UUUWU 2f'l~WU u 
L1 bCiuwqwGq4,w6'Q 

pnLJU 
248[.jq + (2484q x 2) = 
=744 4q 

3. 

uti2wlJ1 
8 4q + (8 4c+ x 30) = 
=248 4q 

nrn2bL LU[lbqwl.jti QUl")hWUnL[l tGbrqtiwG, nrG QULjGmli t PnLJUti 
Llfl UJ 5 uGGl)wJtiG liw4wr11w4tig 4wqlit.lw0 uGuwG 2f'lf:tWJmu, bf:tb 
Lj b Gut.uqwGq.4,w6mL~ uGliwG 2f'lPWJ!i t.lbr2tiG ortw4mu 
~LuhbulI1wlJ.nr4.w6 t 2,7 x 105 42: 

Lmonul 

. . 1. Ywqumu bGe uGuwG zrtpwG Li nrn2mu JmrwewG£JnLfl 
uuuriLuJtiG Liw4w1111w4ti tGbrqrwG ' hti2bLmL nri JmrwewGLJmr hw2n1111 
zrH-)WJr1LU tGbrqtiwG 10 wGq.wu ~w4wumu t : 

(w) UGuwG Zf'lPWG Li tGb[lqbLn!il.j owtuuQ (p) 

2 3 4 5 
2,7x109 2,7x108 2,7x187 2,7x106 2,7x105 

(w) 
(p) 

2. U[lbqwl.jr QUl)hwumr tubrqtiwG 100 wuqwu wlJ.bL!i t, QWG 

1Jmnnurupbqt1 ~w owtuuo: 
2,7 x 10 x 100 = 2,7 x 1011 42 

4. 
£wrnwJr£ (nbrimgbull1) pwl.jll1b11rwub11r orqwGwl.jwu u1nL~b11r 

LjbGuwqwuqt.twor w6r wrwq.mpJnLUQ hnrtmli uwhuwGwLtiw4mli t 
libn1.u6 orqwGwl.jwG uGwgnri11Gb11mu wqrill1!i ~wrmGw4mpJwup: 
Uatuu10Gti Li wqnll1!i ur2tiG QWGtu4U:l.4wG hwrwpbrmpJmGQ 
µwl.j1J1brtiwGb11!i P2r2ub[lmu hwLJ.wuwri t 9:1 , ru4 pm1ub11r unLn · 49:1: 
~w zt.lb~ nb11mgbGU1 pw4tr1britiwGbrr 4bGuwqwGqt.lw6Q 1 hw hnrtmu, 
t:~ rj 1 Li wGlI1wnrG QG4Gmu t 200q £nf1 ll1brt.i: 
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Lmonul 

1. SwflwCi2wuibCip L. Wfl~wCiwqnbCip wotuwoCiti 
hwrwpbflmpJmCiQ wqnuipCi pmuwljwCi P21l2CibflmU L. 
unljflnOflqWCip q uCib fl mu qflWUCib fl n 4.. 

pmjUbflmU 50 q wotuwopCi - 1 q wqmn 
utiljflnOflqwCipquCibrmu 10 q wotuwopCi - 1 q wquin 

2. Uqnuip ,pwCiwljp hwlJ.wuwrmpJwCi UjWJUWCiCibflmU pmJubrll 
L. utiLJrnoflqwCinquCibrll ljbCiuwqwCiqlJ.w6Cibflll hwflwpbflmpJmCiQ QUU1 
wotuwoup hwlJ.WUWfl t . 

pm JU - UpljflnOflqWCipq UCibfl 
50 q-10 q 

3. nfln2mu bCi.Q 11b11mgbCiui pwljuibflpwCibflp ljbCiuwqwCiqLJ.w6Q 
1 u2-m 4.flW 
pm JU 50 q - 10 q unLJrnoflqwCipq u 

400 q-X 

x = 400 x 10 = 80 q/u2 
50 

4. nrn2mu bCi.Q nbrimgbCiUl pwljUlbflpWUbflll ljbCiuwqwCiqlJ.woo 
1 hw-mu: 

1 u2 
- 80 q 

1 x 1 o4u2 
- x x = 1 x 104 x 80 q = 800 LJq 

'l')wmwutuwu· 800 ljq 

5. 
tuwn[! wCimwnp pmuwowoljmJpp lJ.bflpCi JWflmutiCi (hwr4110) 

[!UljCimU t UpQpCi hw2lJ.nlJ. 64%, UpQpCi JWflnLUpCi ' 8% L. UUlnflpCi 
JWflnLUpCi 2% WflbqwljCiwJpCi t'Swnwqwjpmu: nfln2bL WllWQU

2
WJpCi 

ljnCiumubCimp ljbCiuwqwCiqlJ.w6p tCibflqpwCi tuwn[! wCiuiwnp \~u -mu, 
bpb tnWfllJ.W QCipwg,pmu WJl'l UlW['lWOpp lJ.flW QCiljCimu t 2,5 X 10 ljS-pCi 
hwuwrictb.Q WflbqwljCiwjpCi tCibflqpw, nripg upwjCi 1,5-Ci t hwul)puwCimu 
Wfll)JnLUWlJ.bU1 : 

Lmomu 

1. Q.uiCimu bCip bf'lb.Q 1wrimuCibrimu ou11hwumri tGbrqpwCi 
mnljnuCibflnlJ.. 

64 % + 8% + 2% = 7 4 % 
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2. Q.uiCinul bCip :PnuinupCipbqll ctwuwCiwlj wnrumCi wlJ.bui 
tCibflqllwJp %-[!: 

74-100% 

X-1 ,5% X= 74 x l,5 =Ill% 
100 ' 

3. Q.uiCimu bCip '.j>nuinupCipbqp tCibrqpwCi LJ2nmLCibflnlJ.. 
2,5 x 1010 ljS -100% 

X-1 ,11% X = 2,5x 1010x 1,112 775x !OR l1Q 
100 ' "1 

4. nfln2mu bCi.Q uCiuwCi 211.PWJmU w11w2CiwjpCi ljnCiumubuuip 
ljbuuwqwCiqLJ.wop tCibrqllwCi, hl12bLnlJ., nfl uCiuwCi 211.PWJmu hw2nfl11 
oriwljpCi ttintuwCiglJ.mu t tCibflqpwjp unui 10%-(!: 

PnLJubfl - w11w2CiwJpCi ljnCiumubCiui ljbCi11wCipCibfl 

'l')wuiwutuwu· 2,775 x 108 ljS 

6. 

1 lju
2 

olJ.ljpwCinup 4.flw 0CiljCin1_1 WflbqwljCiwJpCi tCibrqllwJp 
QLil)hwCimfl hnupo ljwqumu t 5,2 x 1012 ljS: =iw2lJ.bL qnnll!LWLiljuinCip 
ljbCiuwqwCiqlJ.woo Ci2LJ.wo LI1Wflw6pmu, bpb 1 q qnnll!LWCiljuinCiQ 
UjWhbuuiwlJ.nflmu t 21 ljS tCibflqpw: 

Lmonul 

1. nfln2mu bCip Wflr}JnLCiw lJ.bU1 WflbqwljCiwjpCi tCibflqpwCi 
(0,04%) 

5,2 x 1012 ljS -100% 

X-0,04% X 
5,2x J012x 0,04 • 

= = 2 l x 10 1,<::i 
100 ' "1~ 

2. nrn2mu bCi.Q 
oquiwqnfl6lJ.w6 tCibflqpwCi. 

ll pm n Lllb w Cilj U1 nCi 
2,1x10 ljS 

It 
qnnllllWCiljuinCi~- uCiuwCi CiUjwuiwljnlJ. 

qnnUjLWCiljuinCi 
2,1 x108 ljS 

3. nrin2mli bGp qnnlll~WCiljmnGp ljbCiuwqwuqlJ.w6o 
2, 1 x 10

8
: 21 = 1x10 q = 10.000 ljq = 10 tn 

'l')wuiwutuwCi' 10Ul 
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7. J 

E coli-ti p~2Gbnti zwlllwgnulQ riw11wnnul 3 t. bflp 1 ~Li -mu 
hwzttttnul t Linlll 1 o P2ti2: rGi2w'G ctwuwGw4tig 1 uli -mu E coll-ti Lib4 
P22ti9 w11w2wgw6 w11wGaG1wLJGbflti _gwGwljQ Ljhwuuti 
wnwtlbtwqnLJGti. bpb il.JW uwhliwGwq,w4nri. qnrionu Li wlibG 20 
nn~bmli E coli-ti P2ti2GbflQ LJtiuttmu bu 

8. 

Lm6nul 

i 0 = 1024 Linlllwtlnnw~bu = 10
3 

3 3 10 10 210_230 109 =103 x 10 x 10 Linlllwtlnnw~bu = 2 x 2 x -

1 ctwlimli E coli-ti p2ti2GbflQ 4tiuttmu bu 3 wGqwli, mnbuu· 

1 ctwumli - 3 wGqwli 

X - 30 wGqwli 
30 x 1 

X = -- = 10 ctwli 
3 

'TlWUlWUtuwG' 10 ctwli 

<t>npfl t6w4mli 04wG pwGwljQ nnnzbtm hwliWfl pnGllbL t 1500 
an2LJ, GztlbL bl Gnntig pwg t pnri.GllbL Lti6: Onnz ctwliwGwl.Jtig hbLnn 
pnGtlbL t 2700 amlj, nrtig 54 uztlw6 tjlu : Q.U1Gbt ~n~muwgjlwJti 
Linlllwtlnfl ptlwpwGwljo: 

9. 

Lm6nul 

2700 aljjlg - 54 Gzttwo ttiu 

X amlj - 1500 Gzllw6Gbfl'19 x = 2700 : 1500 = 75000 
54 

tljntnqjlwljwG hwliwljwriqmli w11w2Gw1tiG LjbGuwpwGwljwG 
wn111mGwtlblllmpJmGo hwtlwuwn t 100 q I ctwli, bnLJrinn11w1tiG 
LjbGuwpwGwljwG wn111mGwtlblllmp1mG[! hwttwuwn t 10 q I ctwu: 
nnpw

0

G LjbGuwqwGqtlwc'J LjwLlbLWUW 1 OfltlW QGpwgpmli, bp~ 
tl.JntnqtiwLJwG hwliwljw[lqmli LjwG hblllblJWL LjbG11wujl orqwGtiqliGbflQ 
pnLJUbfl, tunlllwljbfl LjbG11wGjlGbfl, qjlzwl11'1iGbn: 
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Lm6nul 

U11w2Gw1tiu LjbGuwpwGwljwG WflrtJmGwtlblllmpJmGQ 
~rinr1.mgbGU1Gbnti (4bGriwGti UJmpjl WfllllWflflnri.Gbr) LjbGuwqwGqtlwc'Jjl 
WflW2WLIWLnL wrwq~LPJnLU(i t: SllJWL t4nLnqjlwljw(j hwliw4wriqnlli 
~rn11mgbGU1Gbr LjwG PnLJUbflQ: Ublj onttw QGpwg_gmu Ljw11w2wuw· 

100 q/ctwu x 24ct = 2400q LjbGuwqwGqttwo 

Oqlllwqnnottmu t LjbuQ, w1ujlGpG 4LiGw 
2400 
-- = 1200 

2 

bfll.Jfl nn flWJjlG Ljb Guwp wGw 4wG w fl'1JmGw4 blll mpJ mGQ 
LjnGumubGlllGbflti (4bG11wGti GJmpti u~wnnri.Gbfl) LjbGuwqwGqLtwoti 
w11w2wGwtm W[lwqmp1mGG t: SllJwL t4nLnqjlwljwG hwliwljwriqmli 
LjnGunulbGlllGbfl Ljwu· tunlllw4bfl LjbG11wujlGbfl bl qjlzwllltiiGbri: 
Ub4 orllw Qupwgpmli 4wnw2wGw' 

1 Oq/ctwu x 24 = 240q 
Oqlllwqnnottmu t 4buQ, w1utiG2G Ljliuw· 

240 
-=120 

2 

Ulipnri.2 t4ntnqtiwl.jwG hwliw4wrqmli Liblj orttw Qupwgpmli 
4wnw2wuw 

1200 + 120 = 1320q LjbGuwqwGqLtwo 

!JlwlllwutuwG' 1320q 
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Ul!ln[lwqri~wo t l!lUJWq[lnLJ'JWU 23 .02 .07~. 

fart?r ~witJuQ 60x84 
1

/1 5, 3,25 lilUJ. uwllnLL, 
'!Jwl!l~t[l 143: SUJ1ugwuw4 100: 
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