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(1) ksi,;djfhka .uka wrUk jia;=jla a taldldr ;ajrKhlska ir, f¾Çh ud¾.hl

.uka lr" bkamiq th tfuka fo.=Khl ukaokhla hgf;a ksYap,;djg m;afõ' .; jQ

uq¿ ld,h t kï jia;=j .uka l< uq¿ ÿr fidhkak'

(2) fudag¾ r:hla d ÿrla hEug T ld,hla .kS' ksi,;dfjka .uka wdrïN lrk tu r:h"

m<uqj a1  ;ajrKhlska .uka lr v Wmßu m%fõ.hla ,nd.kS' bkamiq a2 ukaokhla

hgf;a p,s; ù ksYAp,;djg m;afõ' T  =  yd V  =    nj

fmkajkak'

(3) ÿïßhla ksYAp,;dfjka mgkaf.k 2.5 km ÿrla f.jd ñks;a;= 3 l§ h<s;a ksYap,;djg

m;afõ' th ,nd.kakd jeäu fõ.h 25ms1 fõ' ;ajrKh yd ukaokh iudk kï"

ÿïßh Wmßu fõ.fhka .uka l< ld,h yd ÿr fidhkak'

(4) ksYap,;dfjka .uka wrUk jia;=jla ir, f¾Çh ud¾.hla Èf.a m<uqj a taldldr

;ajrKhlska o bkamiq taldldr m%fõ.hlska o wjidkfha a taldldr ukaokhlska o

.uka lr ksYap,;djg m;afõ' taldldr m%fõ.fhka .uka l< ld,h T o .ukg .;jQ

uq¿ ld,h t o fõ' .uka l< uq¿ ÿr  (t2  T2) nj fmkajkak'

(5) ksYAp,;djfhka .uka wrUk     ms2   ÿïßhla taldldr ;ajrKhlska 1320m o B<`.

6km taldldr m%fõ.hlska o .uka lrhs' bkamiq     ms2  l taldldr ukaokhlska o

.uka lr ksYap,;djg m;afõ' .ukg .; jQ uq¿ ld,h" ÿïßh ,nd.kakd Wmßu

m%fõ.h yd ukaokh hgf;a .uka l< ÿr fidhkak'

(6) ir, f¾Çh ud¾.hla Èf.a taldldr ;ajrKhlska .uka lrk wxY=jla .ufka fojeks

;;amrh ;=<§ 14m l ÿrla o ;=kajeks ;;amh ;=<§ 18m ÿrla o .uka lrhs' wxY=fõ

;ajrKh" wdrïNl m%fõ.h" m<uqjeks ;;amrfha § .uka l< ÿr yd miajeks ;;amrfha

§ .uka l< ÿr fidhkak'

p,s; m%ia;dr
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(7) ÿïßhla 108 kmh1   fõ.fhka .uka lrñka ;sfnk w;r" ;sßx. fh§u ksid tys f ms2

taldldr ukaokhla we;s fõ' fõ.h 54 kmh1  olajd wvq jQ miq" ÿïßh fuu fõ.fhka

tla;rd ÿrla .uka lrhs' B<`.g th 108 kmh1  fõ.hg kej; t<fUk ;=re      ms2

taldldr ;ajrKhlska .uka lrhs' ;sßx. fh§u werUQ fudfydf;a isg" fõ.h kej;

108 kmh1  w.hg t<fUk fudfyd; olajd .kakd ld,h ñks;a;= 10 lao" fuu ld,fha

§ ÿïßh .uka lrk ÿr 12 km o fjhs' ÿïßfha p,s;h i`oyd fõ. ld, m%ia;drh we`o"

ta khska f ys w.h 54 kmh1  iS>%;djfhka .uka l< ÿr yd fõ.h wvq lsÍu ksid jehjk

w;sf¾l ld,h .Kkh lrkak'

(8) úÿ,s fidamdkhla A kï fmd,j ;,fha isg Z kï uqÿka ;, olajd by< k.S' Z ;,fha

Wi fmd,fõ isg h fõ' fuh p,s; wjia:d 3 lska iïmQ¾K lrk ,§' m<uqj

ksYap,;djfhka mgkaf.k u(ms1) fõ.hla ,efnk f;la a1(ms2)  ksh; ;ajrKhlska

o" fojkqj u (ms1) ksh; fõ.hlska t ld,hla o" wjidk fldgfia§ a2 (ms2) ksh;

ukaokhlska o p,s; ù Z ;,fha§ ksi, fõ' uq¿ p,s;hg u .;a ld,h T kï"

T  =         +      nj fmkajkak'

(9) (i) f.dvke.s,a,l we;s fidamdkhla tys m<uq uyf,a isg h Wilska msysá by< u

ud,hg kef.hs' fï i`oyd .kakd uq¿ ld,h T fõ' fidamdkh m<uq T/3 ;=,

taldldr ;ajrKfhka B,`. T/3 ld,h ;=, taldldr m%fõ.fhka o f.dia wjidkfha

taldldr ukaokfhka .uka lrhs' fidamdkfha m%fõ.-ld, jl%fha o< igykla

w`Èkak' ;ajrKh =  ukaokh =        nj fmkajkak'

(ii) ialkaOh m jk ldishla fidamdkfha ìu ;sfí' fidamdkfha tla tla p,s; wjia:dfõ§

fidamdkfha ìu;a" ldish;a w;r we;sjk m%;sl%shdj fidhkak'

(10) fudag¾ r:hla ksi,;djfhka wdrïN ù taldldr f1 ms2  ;ajrKhlska p,s; ù Wmßu

m%fõ.hg t<eU ta yd iu`. taldldr f2 ms2  ukaokfhka p,s; ù ksi,;djhg m;afõ'

r:fha uq¿ úia:dmkh s kï" .; jQ ld,h ;;amr     nj fmkajkak'

Wmßu m%fõ.ho ,nd.kak' Wmßu ;ajrKh yd ukaokh f  ms2  kï p,s;hg wju

ld,h ;;amr        nj fmkajkak'

(11) A kï ÿïßh ia:dkhlska ksi,;djfhka .uka wrUk ÿïßhla B kï ÿïßh ia:dkhlg

fiakaÿ fõ' AB w;r ÿfrka      la taldldr f1  ;ajrKfhkao" bkamiq taldldr V

fõ.fhkao f.dia wk;=rej f2  ukaokfhka wjidk      fldgi .uka lrñka B ys§

ksYAp,;djhg m;afõ' A isg B f;la hdug ÿïßh .;a ld,h V           nj

fmkajkak'
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(12) A, B jQ l,S weo ke;s ud¾.hl tlsfklg 2a ÿrlska msysá ,CIHh folls' A yd B ys

uOH ,CIHh jQ C ys§ mdr yryd l=vd ldKqjla lmd ;sfí' A ys§ u m%fõ.fhka .uks

wrUk f,dßhla AC fldgfha§ taldldr ukaokhla hgf;a p,kh ùfuka C ys§ v m%fõ.hla

wh;a lr.kS' f,dßh C ys§ ldkqfõ jeàu ksid we;sjk wdfõ.S .eiau ksid f,dßfha

m%fõ.h w j,ska my; jefÜ' f,dßh Bg miq CB fldgfia§ ukaokhla hgf;a p,kh

ùfuka B ys§ ksYAp,;djhg m;afõ' f,dßfha p,kh i`oyd m%fõ.-ld, m%ia;drhla

w`Èkak'

A j, isg B olajd hdug f,dßhg .; jQ iïmQ¾K ld, 2a     nj

fmkajkak' CB yd AC fldgiaj,§ ukaokh fidhd w = v  (u2  v2)1/2 kï tu ukaok

fol tl yd iudk nj fmkajkak'

(13) A ,CIHhl§ 7u ls'ñ'$me' m%fõ.hlska p,kh jQ fudag¾ r:hla taldldr ukaokhlska

hq;=j .uka lrñka óg¾ 5d ÿßka msysá B ,CIHhla lrd <`.djk úgu tkaðfï fodaYhla

we;súh' tu fudfydf;ays jdykfha fõ.h 5u jQ w;r fõ.h jydu 3u olajd wvqlrk

,§' fuu fõ.h taldldrj mj;ajd .ksñka ;j;a óg¾ 3d ÿrla .uka lsÍfuka miq r:h

taldldr ukaokhlska hq;=j .uka lsÍug i,iajk ,§' ukaokfhka hq;=j .uka l< ÿr

2d óg¾ úh' .ukg .; jQ uq¿ ld,h úkdä 57d / 300 u nj fmkajkak' wjia:d foflys

ukaokj, w.hhka fidhkak'

(14) ÿïßhla tlsfklg d ÿßka msysá ia:dk folla w;r ksYap,;djfha isg ksYAp,;djhg

fláu ld,hl§ p,s; fõ' ÿïßfha ;ajrKfha ukaokfha" fõ.fha Wmßu w.hka f , f / ,
u h' fuu p,s;fha§ ÿïßh Wmßu fõ.h ,enqfõ kï m%fõ. ld, m%ia:drhla we`o

              ld,hla Wmßu fõ.fhka p,s; jQ nj fmkajkak' fuu p,s;fha§

ÿïßh u fõ.h fkd,nhs kï Bg wkqrEm m%fõ. ld, m%ia:drh we`o uq¿ .ukg .;jk

ld,h     nj fmkajkak'

(15) r:hla ir, f¾Çh ud¾.hla Èf.a a (ms1) ksh; ;ajrKhlska .uka lrhs' m%fõ.h

u (ms2) jk A kï ia:dkfha § ßhÿrd bÈßfhka lsishï ndOdjla olS' tfy;a Tyq ;j;a

T (s) ld,hla by; ;ajrKfhka u .uka lr bkamiq b (ms2) ksh; ukaokhla hgf;a B
kï ia:dkfha § ksYap,;djhg m;afõ' m%fõ.-ld, jl%hla u.ska AB = d kï"

2db = u2 + 2 (a + b) uT + a (a + b) T2   nj fmkajkak'

(16) tla;rd k.rhl jdykj, fõ. iSudj u fõ' v (> u) fõ.hlska Odjkh jk fudag¾

r:hl ßhÿrd k.r iSudj t<öug fmr fõ. iSudj i`oyka l< mqjrej miqlrk

fudfydf;ys ;sßx. fhdojkafka r:hg f  taldldr ukaokhla ,efnk mßÈhs' k.r
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iSudjg we;=,ajk fudfydf;a r:fha fõ.h u fõ' ;jÿrg;a f  ukaokhlska .uka .kakd

r:h lsishï wju fõ.hla ,nd.;a ú.i  2f  ;ajrKhlska hq;=j p,kh ùug i,iajk

,§' 6d ÿßka msysá k.r iSudfõ fl,jr miqlr hk fudfydf;a fõ.h u fõ' m%fõ.

ld, jl%hla we`o" tys wju fõ.h o" k.r miqlr hdug .;a uq¿ ld,h o" fõ. iSud

mqjrefõ isg k.r iSud mqjrejg we;s ÿr o fidhkak'

(17) nia r:hla u m%fõ.fhka iDcq ud¾.hl .uka lrhs' ud¾.fhys A ,CIHh fj; r:h

meñfKk úg a ÿrla bÈßfha we;s H nia kej;=ïfmdf,ys neiSug u.sfhla iSkqj kdo

lrhs' AB = BC = CH = a/3 jk A, B, C ,CIHh fj; meñfKk wjia:dj ßhÿrd

wkql%ufhka r:hg ;sßx. fh§u ksid AB, BC, CH wjldY wka;rhkays ms<sfj,ska f , 2f,
3f  taldldr ukaok hgf;a p,kh ù H ys§ ksi,;djhg meñfKa' nia r:fha p,s;h

i`oyd m%fõ.-ld, jl%hla we`o  f  =           nj fmkajkak'

(18) m;,a j,l wdfrdaylhl my;g hk .ufka uq,a fldgi f  taldldr ;ajrKhlska o"

b;sß fldgi 2f taldldr ukaokhlska o p,s; fõ' jf,a .eUqr h o" ksi,;djfha isg

thg my, neiSug t ld,hla .;fõo kï h = 1/3 ft2  nj fmkajkak'

(19) wdfrdaylhla m<uqj f ksh; ;ajrKhlska o" bkamiq ksh; m%fõ.hlska o by, ke. f
ksh; ukaokhla hgf;a ksi, fõ' th by, ke.s uq¿ ÿr h o" ta i`oyd .;jQ uq¿ ld,h

t o kï wdfrdaylh ksh; m%fõ.fhka p,s; jQ ld,h  nj fmkajkak'

(20) úÿ,s fidamdkhla ksYa,p;djfha isg a ksh; ;ajrKhla iys;j wdfrdayKh ùug mgka.kS'

bkamiq ksh; fõ.fhka p,s; jk fidamdkh 2a ksh; ukaokhla hgf;a ksi, fõ' p,s;

jQ uq¿ ÿr d iy .;jQ ld,h T kï ksh; m%fõ.fhka p,s; jQ ld,h    T2 nj

fmkajkak'

(21) A, B ÿïßh kej;=ïfmd< folla w;r ÿr 10 km fõ' .;jk ld,h úkdä 5 la fõ'

ksi,;djfhka wdrïN jk ÿïßhla a1 ms2 ;ajrKfhka p,s; ù bkamiq a2 ms2  ukaokfhka

p,s; ù ksi, fõ'     +     =       nj fmkajkak'

(22) jia;=jla ir, f¾Ldjl taldldr ;ajrKfhka p,s; fõ' wkqhd; ;;a' t1, t2 ld,j,§ a,
b m ÿr ms<sfj,ska f.jd hhs' jia;=fõ taldldr ;ajrKh 2 (bt1  at2) / t1t2  (t2  t1) nj

fmkajkak'

b = a úg jia;=fõ wdrïNl m%fõ.h    a   nj fmkajkak'
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(23) taldldr f ms2  ukaokfhka p,s; jk fudag¾ r:hla A, B, C md,ï ;=kla miqlr hhs'

AB = BC = am fõ' A isg B g hEug r:h .;a ld,h t1 s o" B isg C g ld,h t2 s o fõ'

f t1 t2  (t1 + t2) = 2a (t2  t1) nj fmkajkak' B ys § r:fha m%fõ.h a     nj

fmkajkak'

(24) X ,CIHhl isg .uka wrUk fudag¾ r:hla f ms2  taldldr ;ajrKhlska hq;=j p,kh

ù u (kmh1)  Wmßu m%fõ.hla ,nd.kS' fudag¾ r:h u ksh; m%fõ.hlska ál ÿrla

.uka lr bkamiq  3f (ms2)  taldldr ukaokhlska hq;=j p,kh ù v kmh  ,CIHhl§

fõ.hla ,nd.kS' XY          kï muKla by; wdldrfha p,s;hla mej;sh

yels nj fmkajkak'

(25) jk.; ud¾.hl Odjkh jk YS>%.dó ÿïßhla A yd B ÿïßh ia:dk folla w;r

u ms1  uOHl fõ.hlska .uka l< hq;=j we;' tla;rd Èkhl§ ud¾.hg wj;S¾Kh jQ

w,s rxpqjla ksid Ts ld,hla ÿïßh kj;d ;eîug isÿúh' túg ÿïßh a1 ms2 taldldr

ukaokhlska hq;=j ksYap,;djhg m;ajQ w;r miqj a2 ms2 taldldr ;ajrKhlska hq;=j

u ms1 fõ.h kej; ,nd.kS'

m%fõ.-ld, jl%h we`o ÿïßh kj;d ;eîu ksid isÿjQ m%udoh i`oyd m%ldYkhla ,nd.kak'

a1
 iy a2 g ;sìh yels jeä;u w.h a kï wvq;u m%udoh      nj fmkajkak'

(26) l È.e;s ÿïßhla 2l  È.e;s fõÈldjla fj; <`.d fõ' ÿïßfha bÈß fl<jr fõÈldj

fj; <`.djk fudfydf;a tys m%fõ.h u yd ;ajrKh a fõ' ÿïßfha fõ.h 2u olajd

jeäjk f;la" th taldldr j ;ajrKh ù bkamiq fõÈldj miqlrk f;la taldldr

m%fõ.fhka .uka lrhs' ÿïßfha p,s;h ±laùu i`oyd m%fõ. ld, m%ia;drh w`Èkak' ta

khska" fõÈldj miqlsÍug .;jk ld,h fidhkak' 3u2 = al kï" ÿïßh taldldr

m%fõ.fhka .uka l< ld,h       nj fmkajkak'

(27) au yd bu m%fõ.j,ska O ,CIHhl isg p,s;h wdrïN lrk wxY= folla" tl u ÈYdjg

bf  yd af  taldldr ;ajrKj,ska .uka lrhs' wxY= fofla m%fõ. iudk jk úg tajd w;r

ÿr     nj fmkajkak'

(28) A ÿïßh kej;=ïfmd<l isg ksYap,;dfjka .uka wrUk  ÿïßhla d' ÿr m%udKhla f '

;ajrKhlska o" bkamiq taldldr m%fõ.hlska o" wjidk       ÿr m%udKh f2  ukaokhla

hgf;a o p,s; ù" B kej;=ïfmdf<a§ ksYAp,;djg m;afõ' ,nd.;a Wmßu m%fõ.h v o"

uq¿ p,s;h i`oyd idudkH m%fõ.h u o fõ' A yd B w;r ÿr d h'

(t1  t2 )
t1 t2 (t1+ t2)

2 2

25 (4u2 - v2)
1944 f

(u + at)
f

5l
 4u

u2 (b  a)
2f

d
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ÿïßfha p,s;h i`oyd m%fõ. ld, m%ia;drhla w`Èkak' ta khska"      =        nj

fmkajkak' ;j o" fuu p,s;h mej;Sug kï" d >         d' úh hq;= nj o fmkajkak'

(29) ksi,;djfhka .uka wrUk wxY=jla ir, f¾Ldjla Tiafia .uka lrkafka a ÿrla taldldr

;ajrKfhkao bkamiq taldldr m%fõ.fhkao wjidk fldgi taldldr ukaokfhkao .uka

fldg ksi,;djhg m;ajk fiah' ukaokfha úYd,;ajh ;ajrKfha úYd,;ajh fuka

fo.=Khls' wxY=j .uka l< uq¿ ÿr b h' .; jQ uq¿ ld,h T fjhs' wxY=fõ p,s;hg

m%fõ. ld, jl%hla w`Èkak' tkhska"

(i) wxY=fõ Wmßu fõ.h   nj"

(ii) taldldr fõ.fhka .uka l< ÿr nj fmkajkak'

(30) jia;=jla ir, f¾Ldjl taldldr ;ajrKfhka p,s; fõ' p,s;fha wkqhd; ;;amr 2 l§

ms<sfj,ska a(m) yd b(m) ÿr jia;=j p,s; fõ' wkqhd; ;;amr foflka m<uq ;;amrh

wdrïNfha§ jia;=fõ m%fõ.h yd taldldr ;ajrKho fidhkak'

(31) tl fm<g ;nk ,o ndOl 3 la yryd hk mßÈ fjä,a,la ;nk ,§' ndOl w;r ÿr a
ne.ska kï o tla tla ndOl miq lrkafka fjä ;enQ fudfydf;a isg ms<sfj,ska t1 , t2 , t3

hk ld,j,§ kï iy ukaokh taldldr kï th"       nj

fmkajkak'

(32) wxY=jla ABCD ir, f¾Ldjla Èf.a taldldrj ;ajrKh fõ' AB = a1m, BC = a2m,
CD = a3m  fõ' wxY=j iudk ld,j,§ fuu a1  , a2  , a3  ÿr f.jd hhs' a3  = 2a2 a1 nj

fmkajkak' D yd A ys m%fõ. w;r wkqmd;h      nj fmkajkak'

a1 = a " a2 = 2a yd a3 = 3a úg D yd A ys m%fõ. w;r wkqmd;h 7 ( 1 nj fmkajkak'

(33) ksi,;djfhka .uka wrUk úÿ,s ÿïßhla p,s;fha m<uq Nd.h a1m2  ksh; ;ajrKfhka

o fojk Nd.h ums1  m%fõ.fhkao wjidk fldgi a2m2  ksh; ukaokfhka p,s; ù

ksi, fõ' p,s;fha idudjKh fõ.h       kï uq¿ ld,fhka l=uk Nd.hla taldldr

m%fõ.fhkka p,s; jQfhao@

(34) niar:hla tla kej;=ul isg B<`. kej;=u lrd p,kh ùug t ld,hla .kS' nia r:h

wdrïNfha§ ;;a' t ld,hla taldldr ;ajrKfhka p,kh fõ' bkamiq ums1  m%fõ.fhka

p,kh fõ' wjika fldgfia§ ;;a' t ld,hla taldldr ukaokfhka p,kh fõ'

u
v

2d
2d + 3d'3

2

3a + 2b
2T

 

2b 3a
2

 

2a (t3 2t2 + t1)
(t3 t1) (t3 t1) (t2 t1)

5a2 a1

3a2 a2

3u
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m%fõ. m%ia;dr Ndú;fhka p,s;fha uOHhl fõ.h        (2 ) nj fmkajkak' ;jo

tys taldldr ;ajrKh yd ukaokh fidhkak'

(35) ÿïßhla ksYAp,;djfha isg .ukla iïmQ¾K lsÍug T uq¿ ld,hla .; lrhs' th T/n
ld,hla ;=, ksYAp,;djfha isg taldldr ;ajrKfhka .uka lrk w;r wjidkfha§

T/n ld,hla ;=, taldldr ukaokhlska f.dia ksYAp,;djhg m;afõ' (n  2) T/n ld,fha§

ÿïßh taldldr V fõ.fhka .uka lrhs' ÿïßfha p,s;h i`oyd m%fõ.-ld, m%ia:drhla

we`o uq¿ .uk i`oyd uOHkH fõ.h      nj fmkajkak'

(36) (a) ÿïßhla s uq¿ ÿrla .uka lsÍfï§ ps ÿrla ksi,;dfõ isg taldldr ;ajrKhlska

o" B<`.g taldldr V fõ.fhka o" wjidkfha§ qs ÿrla ksi,;dj olajd taldldr

ukaokhlskao .uka lrhs' fuys p > 0 , q > 0 jk w;r p + q < 1 jk mßÈ fõ'

p,s;h i`oyd iqÿiq v/t m%ia:drhla we`o uq¿ .uk i`oyd uOHkHh fõ.h

V/(1 + p + q) nj fmkajkak'

(b) ÿïßhla ksYAp,;dfõ isg ksYap,;dj olajd .uk;a iïmQ¾K lsÍug T uq¿ ld,h;a

.; lrhs' th pT ld,hla ;=, ksi,;dfõ isg taldldr ;ajrKfhka .uka lrk

w;r .uk wjidkfha§ pT ld,hla ;=, taldldr ukaokhlska f.dia ksi,;djg

meñfKa' fuys p + q < 1 fõ' w;rueo ld,fha§ ÿïßh V fõ.fhka .uka lrhs'

ÿïßfha p,s; i`oyd v  t m%ia:drhla we`o uq¿ .uk i`oyd uOHkHh fõ.h

V/2 (2  p  q) nj fmkajkak'

(c) by; (a) iy (b) uOHkHh fõ. j,ska jvd úYd, l=ulao@

(37) ÿïßhl uq¿ úia:dmkfhka      ÿrla taldldr ;ajrKfhka o bkamiq fojk fldgi

taldldr m%fõ.fhka o wjidk        fldgi talldr ukaokfhka o p,s; ù ksi,;djhg

m;afõ' ÿïßfha Wmßu m%fõ.fhka" tys idudkH fõ.h;a w;r wkqmd;h

   :  1  nj idOkh lrkak'

(38) wxY=jla ir, f¾Ldjla Tiafia taldldr ukaokhla hgf;a p,kh fõ' th p,s;fha a
jk ;;amrfha§ óg¾ c ÿrla o b jk ;;amrfha§ d ÿrlao p,s; fõ' fuys b > a nj §

we;' p,s;h ksrEmKh jk fia m%fõ.-ld, m%ia;drhla ks¾udKh lrkak'

ta khska wxY=fõ ukaokh ;;amrhg" ;;amrhg ógr      nj fmkajkak'

a jk ;;amrh wrUk fudfydf;a§ wxY=fõ m%fõ.h      nj

fmkajkak'

U
2

(n  1) V
n

1
p

1
q

pq + p + q
pq

 

c  d
b  a

(c  d) + 2c (b  a)
2(b  a)
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(39) O ,CIHfhka u ms1   m%fõ.fhka wdrïN jQ wxY=jla t ld,hla p,s; jQ miq we;sjk

wdfõ.S n,h ksid m%fõ.h ku (k > 1) njg m;a ù ;j;a       ld,hla p,s; fõ' wxY=fõ

úia:dmkh fidhkak'

(40) ksi,;djfhka wdrïN jQ wxY=jla taldldr ams2   ;ajrKfhka ;;a' t ld,hla p,s; jQ

miq we;sjk wdfõ.h ksid m%fõ.h fo.=K ù bkamiq       ms2   ;ajrKfhka 2t ld,hla

p,s; fõ'

(i) m<uq ;ajrKh wjidkfha m%fõ.h yd isÿl< úia:dmkh fidhkak'

(ii) wjidk m%fõ.h yd p,s;fha uq¿ úia:dmkh fidhkak'

(41) a1t ms1  m%fõ.fhka wdrïN jQ jia;=jla a1 ms2   ;ajrKfhka 2t ld,hla p,s; jQ miq

we;sjk wdfõ.h ksid m%fõ.h 2a1t ms1  j,ska jeäfõ' bkamiq a2 ms2   ukaokfhka

p,s; ù ksi,;djhg m;afõ'

(i) Wmßu m%fõ.h yd ;ajrKfhka úia:dmkh

(ii) taldldr ukaokfhka p,s; jQ ld,h yd ukaokfhka úia:dmkh

(iii) p,s;hg uq¿ ld,h fidhkak'

(42) A yd B hkq weo ke;s ud¾.hl tlsfklg óg¾ 2a ÿßka msysá ,CIHh folls' AB j,

uOH ,CIHh jQ C ys mdr yryd l=vd ldKqjla lmd ;sfí' A ys§ 5u ms1 m%fõ.fhka

.uka wrUk f,dßhla AC fldgfia § taldldr f1 ms2   ukaokfhka p,s; fjñka C ys§

4u ms1  m%fõ.hla wh;alr .kshs' f,dßh C ys§ ldKqfõ jeàu ksid we;sjk wdfõ.S

.eiaiSu ksid f,dßfha m%fõ.h v ms1 j,ska my; jefghs' (v < 4u) f,dßh Bg miq CB
fldgfia § taldldr f2 ms2  ukaokhla hgf;a p,s; fjñka B ys§ ksi,;djhg m;afõ'

f,dßfha p,s;h i`oyd m%fõ.-ld, m%ia:drhla w`Èkak'

(43) taldldr ;ajrKfhka p,s; jk jia;=jla ish p,s;fha p jk q jk yd r jk ;;amrfha §

f.jd .sh ÿr m%udKh ms<sfj,ska a, b, c fõ' a(q  r) + b (r  p) + c (p  q) = 0 nj

fmkajkak' 3 jk" 6 jk yd 9 jk ;;amrj,§ .sh ÿr ms<sfj<ska a, b yd c kï"

2b = a + c nj wfmdaykh lrkak'

(44) taldldr ukaokhlska .uka lrk A fudag¾ r:hla P kï ,laIHhla miqlrk fudfydf;a

m%fõ.h 2u fõ' t1  ld,hlg miq tys m%fõ.h u olajd wvqjk w;r" bkamiq È.gu u
taldldr m%fõ.fhka p,kh fõ' A r:h taldldr fõ.fhka p,kh ùu wdrïN jk

fudfydf;a B kï fjk;a r:hla P isg B p,kh jk ÈYdjg u .uka lsÍu wdrïN lrhs'

B,  f  taldldr ;ajrKhlska p,kh jk w;r" t2  ld,hlg miq tys m%fõ.h ku (k > 1)
fõ' t;eka isg B ,  f  taldldr ukaokhlska p,sk fjhs' r: foflau p,s;h i`oyd

m%fõ.-ld, m%ia;dr tlu igykl w`Èkak'

t
2

a
2
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ta u.ska fyda wka l%uhlska fyda B r:h úiska A miqlr fkdhdug kï" 2k +      4 +

úh hq;= nj fmkajkak'

(45) iudka;r ÿïßh ud¾. folla Èf.a Odjkh jk A yd B kï ÿïßh tkaðka folla" tu

ud¾. wi, msysá is.ak,a lKqjla tlu fudfydf;a miq lrhs' ta wjia:dfõ ÿïßh fofla

m%fõ. ms<sfj,ska 2u yd u o" ;ajrK ms<sfj,ska f yd       o fõ' B<`. is.ak,a lKqj

miqlrk úg" tkaðka fol kej; tlu uÜgfï msysgk w;r" ta fudfydf;a isg ms<sfj,ska

f yd f '  taldldr ukaokj,ska p,kh ùug mgka .kS' tkaðka folu B<`. kej;=ïfmdf<a§

ksYap,;djg m;afõ'

(i) B ÿïßh ksYap,;dfjka p,s;h wdrïN lrk ,oafoa kï" m<uqjeks is.ak,a lKqj

wi,g meñfKk úg .uka lr we;s ÿr fidhkak'

(ii) fojeks is.ak,a lKqj miqlrk úg ÿïßh tkaðka fofla m%fõ. yd ta i`oyd .;jQ

ld,h fidhkak'

(iii) fojeks is.ak,a lKqfõ isg ÿïßh kej;=ïfmd<g we;s ÿr fidhkak'

(iv) 36 f1 = 49 f nj fmkajkak'

(v) tkaðka fol ÿïßh kej;=ïfmd<g <`.dfjk ld, wka;rh fidhkak'

(46) A kï fudag¾ r:hla ksi,;djfhka p,s;h wrUd t kï taldldr ;ajrKhlska .uka lr

u kï Wmßu m%fõ.hla ,nd.kS' A kï r:h p,s;h wrUkjd;a iu`.u v kï taldldr

m%fõ.hlska .uka lrk B kï fudag¾ r:hla A kï r:h miqlrhs' A kï r:h B kï

r:h h<s uqK.efikqfha S kï ÿrla .uka lsÍfuka miqj fjf;d;a A kï

r:h        ld,hla taldldr m%fõ.fhka .uka lr we;s nj fmkajkak'

;jo u2v  2fs (u  v) = 0  nj o fmkajkak'

(47) A fudag¾ r:hla O ,CIHhlska ksYap,;dfjka .uka wrUd f taldldr ;ajrKfhka .uka

lr 2u Wmßu fõ.hla ,nd.kS' A p,s;h wrUkjd;a iu`.u taldldr fõ.fhka .uka

lrk B fudag¾ r:hla O ys§ A miqlr hhs' tu fudag¾ r: fofla p,s; i`oyd tlu

igykl m%fõ. ld, m%ia:dr w`Èkak' A yd B h<s uqK.efikafka  x   ÿrla

.uka lsÍfuka miqj kï"

(i) A r:h ld,hla taldldr m%fõ.fhka .uka lrk nj;a"

(ii) 2u2 = fx  nj;a fmkajkak'

1
k

3t1

t2

3f
2

>
U2

2f
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> 2u2
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(48) ld,h t = 0 § A fudag¾ r:hla ksYAp,;djfhka .uka wrUd f   ms2  taldldr ;ajrKfhka

.uka lr 4v ms1  Wmßu m%fõ.h ,ndf.k tu m%fõ.fhkau È.gu p,kh fõ'

3v ms1  taldldr m%fõ.fhka p,kh jk B r:hla t = 0 § A miqlr tu w;gu p,kh

fõ' A, B h,s yuqjk úg A r:h x m ÿrla .uka lr we;akï fx = 24 v2 nj;a

A r:h taldldr m%fõ.fhka .uka l< ld,h       s  nj;a fmkajkak'

(49) A, B ÿïßh folla x, y ÿïßhfmd< folla w;r msysá iDcq iudka;r ud¾. foll .uka

lrhs' tajd x ÿïßhfmdf<ka tlu fõ,djg msg;aj ;;amr t g miq y fj; <`.d fõ'

ksYap,;djfhka .uka wrUk A ÿïßh  fõ.h u (ms1)  jk;=re f (ms2) taldldr

;ajrKfhka f.dia bkamiq ta .ufkys fldgila u (ms1)  taldldr fõ.fhka f.jd

wk;=rej f  taldldr ukaokfhka u .ukalr wjidkfha y ÿïßhfmdf<a§ ksYap,;djhg

meñfKa' B ÿïßh ksYap,;djfhka werö ál fõ,djla f ' (ms2)  taldldr ;ajrKfhka

hï fõ.hla ,nd blaì;s y ÿïßhfmdf<a§ ksYap, ùug fmr taldldrj f ' (ms2)
iS>%;djfhka ukaokh fõ' A, B ÿïßh fofla p,s; i`oyd m%fõ.-ld, jl%j, lgq

igyka tlu rEmfha w`Èkak'

 u         =       f ' t2  nj fmkajkak'

(50) P, Q  ÿïßh folla tlu fudfydf;a§ A ÿïßh ia:dkfhka mgkaf.k B ÿïßh ia:dkhg

meñK ksi,;djhg m;aùug iudka;r ud¾.j, .uka lrhs' P ÿïßhg .ufka uq¿

ld,fhka m<uq     § f  ksh; ;ajrKhlska o B<`.      ld,fha § ksh; m%fõ.hlska o

wjidk      ld,fha § f  ksh; ukaokfhka o p,s; fõ' Q ÿïßfha .ufka§ tys uq¿

ÿfrka uq,a      § f ksh; ;ajrKhlska o B<`.     ÿr taldldr m%fõ.fhka o wjidk

     ÿr taldldr f ukaokfhka o p,s; fõ' ÿïßh fol A isg B g meñKSug .kakd

ld,hka w;r wkqmd;h nj fmkajkak'

(51) A iy B ÿïßh fmd<j,a folla 10 km mr;rhlska msysgd ;sfí' 60 kmh1  m%fõ.fhka A
miqlrk ÿïßhla 8km f.jdhk ;=re fuu m%fõ.h mj;ajdf.k blaì;s taldldr f,i

ukaokh ù ksYap,;djhg m;afõ' m<uq ÿïßh A miqlr hEug ñks;a;= 12 lg fmr

ksi,;djfhka A isg msg;ajk fojeks ÿïßhla tla;rd ld,hla ñ1  me1  ls' óg¾ 5 l

;ajrKfhka taldldr f,i ;ajrKh ù blaì;s taldldr ukaokh ù m<uq ÿïßh iu.

tlúgu B ys§ ksYap,;djhg m;afõ' tlu wlaI Ndú;d lr p,s; fol ±lafjk ld,-

m%fõ. jl% w`Èkak' .uk i`oyd fojk ÿïßh ñks;a;= 24 la .kakd nj fmkajd tys

Wmßu m%fõ.h;a taldldr ukaokh;a fidhkak'

>
12v2

f
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(52) t = 0 jk úg X k.rhlska msg;ajk A fudag¾ r:hla f1  
 ksh; ;ajrKhla iys;j p,s;

ù tla;rd ld,hlg miq Wmßu m%fõ.hla ,nd.kS' A msg;ajk fudfydf;a u X k.rh

miqlr tu ÈYdjg u fõ.fhka .uka lrk B r:hlg f2  ksh; ukaokhla we;s w;r A
Wmßu fõ.h ,nd.kakd fudfydf;a u B ksYap,;djhg m;afõ' bkamiq A fudag¾ r:h

ksYAp,;djhg m;ajk f;la f1  ksh; ukaokfhka hq;=j .uka lrhs' B fudag¾ r:h t0

ld,hla msrjqïy,l kj;d ;sfí' bkamiq th f2  ksh; ;ajrKhla ,nd.ksñka p,kh

fõ' Y k.rhl § A fudag¾ r:h ksYap,;djhg m;ajk fudfydf;a § B fudag¾ r:h Y

miqlr hhs' A yd B i`oyd tlu igyfka m%fõ.-ld, jl% we`o

nj fmkajkak'

(53) A ÿïßhl Wmßu fõ.h u (ms1) la jk w;r ÿïßfha taldldr ;ajrKh yd ukaokh

f (ms2) fõ' P ÿïßh ia:dkfhka .uka wrUk A ÿïßh Q ÿïßh ia:dkfha t3 ld,hla

kj;d ;sfí' bkamiq kej; .uka wrUk A ÿïßh R ÿïßh ia:dkfha § ksYap, fõ' P yd

Q w;f¾§  t1  ld,hla u taldldr m%fõ.fhka o" Q yd R w;f¾§ t3  ld,hla u taldldr

m%fõ.fhka o p,kh fõ' B kï ;j;a ÿïßhla A ÿïßh msg;ajk fudfydf;au P ÿïßh

ia:dkfha isg iudka;r ÿïßh ud¾.hl .uka wrUd Q ys fkdkj;ajd f.dia R ys§

ksi,;djhg m;ajk fudfydf;a § A ÿïßh o" B ÿïßh ia:dkhg meñK ksi,;djhg

m;afõ' B ÿïßfha taldldr ;ajrKh yd ukaokh f1 (ms2) fõ' A yd B ÿïßhla ;ajrKfha

fhfok ld, iudk fõ' ÿïßh  t1 + t2 + t3 +         f1 = 2u + f (t1 + t3) nj fmkajkak'

(54) fudag¾ r: ;r.hl§ A, B fudag¾ r: folla u ms1  yd u1 ms1  m%fõ. j,ska wdrïN

fõ' r: fol ms<sfj,ska iudka;r ir, f¾Ldj, a ms2  yd a1 ms2  ;ajrK j,ska p,s;

fõ' ch mrdchlska f;drj ;r`.h wjika jQfha kï ;r`. ÿr

nj fmkajkak' A, B ys m%fõ. u yd 2u o ;ajrK ms<sfj,ska a,         kï ;r`. m:fha È.

      nj fmkajkak'

(55) fudag¾ r: Odjk ;r.hl§ A fudag¾ r:h Èkqï lKqjg 11d ÿrla fuydhska u fõ.hlska

iy 2f taldldr ;ajrKhlska o B fudag¾ r:hla Èkqï lKqjg 10d ÿrla fuydhska 2u

fõ.hlska iy f ;ajrKhlska p,kh o fjñka mej;=Ks' 3u2 = 2fd kï        ld,hl§

A úiska B miqlr hk njo miqlsÍu isÿjk ,CIHhg Èkqï lKqfõ isg ÿr 3d njo

fmkaùug p,s; iólrK Ndú;d lrkak'

1 
f2t0

u
 2

+ 1 =
2f1

f2

3u
f
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(56) A r:hla ksYap,;djfhka p,s; wrUd 2f taldldr ;ajrKfhka ir, f¾Çhj p,s; ù u
m%fõ.hla ,nd.;a ú.iu 3f  taldldr ukaokfhka p,s; fjhs' A g d ÿrla bÈßmiska jQ

,CIHhl isg B r:hla p,s;h wrUkafka A wdrïN l, fudfydf;a§uh' B r:h

ksYAp,;djfhka p,s;h wrUd A ys p,s; ÈYdjgu f ksh; ;ajrKfhka p,s; fõ' A g B
miq l< fkdyels ùu i`oyd bgqúh hq;= wjYH;djh jkafka 15u2 < 96fd ùu nj fmkajkak'

(57) iudka;r ÿïßh ud¾. foll A, B ÿïßh folla taldldr ;ajrKfhka .uka lrhs' A
ÿïßh B ÿïßh miqlrk fudfydf;a A yd B ÿïßhj, m%fõ. ms<sfj,ska v yd u fõ'

(v > u) t ld,hla .;ùfuka miq B ÿïßh A ÿïßh miqlr .uka lrhs kï ÿïßh fofla

p,s;h m%fõ. ld, m%ia;drhl olajkak' A ÿïßh B ÿïßh miqfldg t/2 ld,hlg miq

ÿïßh fofla m%fõ. iudk jk nj o" fuu fudfydf;a§  ÿïßh fol tlsfklg

    ÿrlska wE;aj .uka .kakd nj o fmkajkak' [v > u fõ]

(58) iDcq uyd ud¾.hla Tiafia u taldldr m%fõ.fhka f,dßhla Odjkh fõ' f,dßh A

,CIHh miqlr hk fudfydf;ys       m%fõ.hla iy f  taldldr ;ajrKhla iys;j

fudag¾ r:hla o" tu ÈYdjgu A ,CIHh miqlr hhs' fudag¾ r:h m%fõ.h u (> 1)
jk;=re ;ajrKh fldg f  taldldr ukaokhlska p,kh ùug mgka .kS' f,dßh iy

fudag¾ r:h i`oyd tlu igyfka m%fõ. ld, m%ia:dr we`o < 1 +       kï fudag¾

r:hg miql< fkdyels nj fmkajkak'

(59) taldldr ukaokhlska hq;=j Odjkh jk A fudag¾ r:hla 2u fõ.hlska z ,laIHhla

miqlrf.k hhs' t ld,hlg miq r:fha fõ.h u olajd wvqjQ w;r bkamiq u taldldr

fõ.fhka r:h Odjkh úh' A r:h taldldr fõ.fhka Odjkh ùug wdrïN jk

fudfydf;ys m<uq fudag¾ r:h p,kh jQ ÈYdjg B fudag¾ r:hla z ys isg msg;a fõ' B
fudag¾ r:h f taldldr ;ajrKhlska p,kh fjñka t ld,hlg miq ku (k > 1) fõ.hla

,nd.kS' bkamiq B taldldr f ukaokhlska p,kh fõ' fudag¾ r: fofla m%fõ.-ld,

m%ia;dr tlu rEm igyfka we`o 4k  7 + 41 kï" B g miq A miqlr hd fkdyels nj

fmkajkak'

(60) B r:hla X kej;=ïfmd<lska ksi,;djfhka msg;ajk úgu v fõ.fhka B ys ÈYdjgu

p,s; jk A r:hla X miq lrhs' A ksh; m%fõ.fhka p,s; fõ' B r:h f ;ajrKfhka

p,s; ù      m%fõ.hla       >  v   ,nd.kS' th fuu m%fõ.fhka      ld,hla p,s;

ù 2f  ukaokhla ,ndf.k ksYap,;djg meñfKa' A iy B ys p,s; i`oyd tlu igyfka

m%fõ.-ld, m%ia;dr wÈkak' B g A miql< fkdyels kï v2  10uv + 8u2  0 nj fmkajkak'

t (v  u)
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(61) A fudag¾ r:hla ksi,;djfhka p,s;h wrUd ir, f¾Ldjla Tiafia f  ksh; ;ajrKfhka

p,s; ù v m%fõ.hla ,nd wk;=rej 2f  ksh; ukaokfhka p,s; ù ksYap, fõ' tu

ud¾.h Tiafiau A ys ÈYdjgu p,s; jk B r:hla A p,s;h wrUk ÈYdjg p,s; fjñka

2u m%fõ.fhka A miqlrkafka A r:h p,s;h wrUk fudfydf;a§uh' B r:h 2f ukaokfhka

p,s; ù ksYap,;djhg t<U ál fõ,djla mej;Sfuka wk;=rej kej; f ;ajrKhla

hgf;a p,s; fõ' B kej; p,s;h werUqfha A Wmßu fõ.h ,nd.;a fudfydf;a§uh' A
g B miq lsÍug fkdyels ùu i`oyd bgqúh hq;= wjYH;djh kï 2v2  3u2  ùu nj

fmkajkak'

(62) A fudag¾ r:hla ir, ud¾.hl O ,laIHhl isg ksYap,;djfhka p,s;h wrUd f ksh;

;ajrKhlska p,s; ù u m%fõ.hla ,nd bkamiq tu fõ.fhka p,s; fõ' B fudag¾ r:hla

O ys isgu p,s;h wrUd A ys ÈYdjgu f ksh; ;ajrKfhka p,s; ù 2u m%fõ.hla ,nd

bkamiq F ksh; ukaokfhka p,s; fõ' B g A miql< fkdyels fõ kï f < F nj fmkajkak'

(63) ksi,;djfha isg isria f,i .uka wrUk frdlÜgqjla m<uq ;;amr t ld,h ;=, Wvq

w;g 2g (ms2) taaldldr ;ajrKhlska o" B,`. ;;amr 2t ld,h ;=, Wvq w;g g (ms2)
taldldr ;ajrKhlska o" .uka lr bka u;= .=re;ajh hgf;a ks±,af,a jefÜ' frdlÜgqfõ

p,s;h i`oyd m%fõ.-ld, m%ia:drhla we`o tu.ska frdlÜgqj .uka lrk Wmßu Wi

15 t2g (m) nj;a" ìug m;s; jk úg frdlÜgqfõ m%fõ.h 30 tg (ms1) nj;a fmkajkak'

(64) fmdf<dj u; jQ O ,CIHhl isg A wxY=jla v m%fõ.fhka isriaj by<g m%lafIam lrk

fudfydf;a§u O g h ÿrla by<ska msysá ,CIHhl isg B wxY=jla u m%fõ.fhka isriaj

my<g m%lafIam ,efí' wxY= fol .efgk fudfyd; olajd p,s; ksrEmKh lsÍug

m%fõ.-ld, m%ia:dr igyka lrkak' .efgk fudfyd; jk úg A p,s; ù we;s ÿr fuka

fo.=Khl ÿrla B p,s; ù we;akï .egqug .;jQ ld,h        nj fmkaùug

m%ia:drh Ndú;d lrkak' .eàug wdikak;u wjia:dfõ§ A ksYAp, fõ kï 2u = v nj

wfmdaykh lrk 6u2 = gh njo fmkajkak'

(65) fnda,hla isriaj by<g u ms1  m%fõ.fhka ,CIHhlska m%lafIam lrkq ,efí' ;;a' 2 lg

miq fojk fnda,hla tu ,CIHfhkau 3u ms1  m%fõ.fhka m%lafIam lrkq ,efí' fnda,

fol yuqùug ld,h m<uq fnda,h m%lafIam l< fudfydf;a isg fidhkak' fnda, fol

m<uq fnda,h CIKslj ksi,úg yuqfõ kï" u = (1 + 2) g ms1   nj fmkajkak'

(66) H Wi lKqjla uqÿfka isg iSrefjka .,la fy,kq ,efí' th h1 ÿrla jeà we;s wjia:dfõ"

lKqj uqÿfka isg h2  ÿrla my<ska jQ ,CIHhl isg ;j;a .,la iSrefjka w;yßkq ,efí'

.,a fol u tl úg fmd<j u; m;s; fõ kï" H  =   nj fmkajkak'

2(2v  u)
3g

(h1 + h2)2

4h1
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(67) O ,CIHhl isg isriaj by<g u m%fõ.hlska m%lafIam lrk ,o P wxY=jla Wvqq w;g

p,s;fha § O isg h Wilska msysá A ,CIHhg t,ô úg fjk;a Q wxY=jla O isg tu

m%fõ.fhkau isriaj by<g m%lafIam lrk ,§' wxY= fol A ys§ u .efÜ' wxY= foflau

p,s;h i`oyd m%fõ.-ld, m%ia:dr tlu igykl w`Èkak' ta khska 9h = 8H nj fmkajkak'

fuys H hkq wxY= k`.sk Wmßu Wihs'

(68) isria m¾j;hl uqÿfka isg m%md;hlg .,a leghla w;yßkq ,efí' .,a legfha p,s;fhys

wjika ;;amrfha § th m¾j;fha Wi fuka k (< 1) .=Khl ÿrla Tiafia jefghs'

m¾j;fha m;=,g <`.dùu i`oyd .,alegh .kakd ld,h  nj fmkajd" g

iy k weiqfrka m¾j;fha wi fidhkak' g = 10 ms2 iy k  =    nj § we;akï"

m¾j;fha Wi fldmuKo@

(69) ne¨khla ìu O ,CIHhl isg t = 0 fudfydf;a§ uqodyßkq ,efí' f ms2   taldldr

;ajrKfhka isriaj by<g p,s; fõ' O isg t = T úg" u ms1   m%fõ.fhka wdrïN jQ A

jia;=jla        ms2   taldldr ukaokfhka isriaj by<g p,s; fõ' A jia;=j yd ne¨kh

i`oyd ld,-m%fõ. jl% tlu igyfka we`o A jia;=j ne¨kh hka;ñka iam¾Y fõ kï"

u  =   nj idOkh lrkak' A jia;=j Wmßu Wfiys we;s úg" ìu isg ne¨khg

Wi nj fmkajkak'

(70) ne¨khla      ksh; ;ajrKhlska isriaj by<g p,s; fõ' ne¨kh óg¾ a Wil we;súg

A ksÍCIl jia;=jla uqodyßkq ,efí' A jia;=j fmdf<djg taug ld,h         nj

fmkajkak' A jia;=j uqodyer t ld,hlg miq B ksÍlaIl jia;=jla w; yßkq ,efí' B
jia;=j uqodyer t ld,hlg miq A yd B jia;= w;r ÿr 2gt2  nj fmkajkak' (i)  A ys

Wmßu Wfiys we;súg A yd B w;r ÿr      nj fmkajkak'

(71) wxY=jla fmdf<dj u; ,CIHhl isg u m%fõ.fhka isriaj Wvq w;g m%lafIam flf¾' t

ld,fha§ wxY=j Wmßu ,CIHfha isg      .eUqßkao 3t ld,fha§ Wmßu ,CIHfha isg h

.eUqßkao msysghs' wxY=fõ p,s;h i`oyd m%fõ.-ld, m%ia:drh ks¾udKh lrkak'

t =          nj idOkh lrkak' wxY= ke;s Wmßu Wi       (7 + 62) nj

idOkh lrkak'

1 + (1  k)
k

15
64

f
2

f T3
2

f
2

2u
f + T

 

g
3

6a
 g

a
3

h
2

(1 + 2)
2

h
g

h
g
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(72) AB =            jk B hkq A g isriaj by<ska msysá ,CIHhls' jia;=jla .=re;ajh hgf;a B

isg u m%fõ.fhka A foig m%lafIamKh flf¾' Bg      ld,hlg miqj A isg 4u

m%fõ.fhka isriaj by<g ;j;a jia;=jla m%lafIamKh flf¾' jia;=ka fol C ys§ yuqjk

úg m<uq jia;=j .uka l, ld,h fidhkak' AC : CB = 4 : 5  nj;a fmkajkak'

(73) A hkq fmd<j u; ,laIHhls' B hkq A g isriaj           ÿßka wjldYfha msysá ,CIHhls'

t = 0 fõ,dfõ § P wxY=jla A j, isg 4u m%fõ.fhka isriaj by<g m%lafIam lrkq ,efí'

t  =        fõ,dfõ§ Q  wxY=jla B j, isg u m%fõ.fhka isriaj my<g m%lafIam lrk ,§'

tlu igykl P yd Q f.a m%fõ.-ld, m%ia:dr w`Èkak' tu.ska A j, isg         Wil§

P yd Q yuqjk nj fmkajkak'

(74) frdlÜgqjla ksi,;djfha ;sî t = 0  fudfydf;a      ;ajrKhlska m%lafIam lrkq ,efí'

t = T ld,hla .; jQ miq tkaðfï fodaIhla ksid ta fudfydf;au kshuqjd merIqghlska

bj;g mkS' merIqgh È. yeÍu" frdlÜgqj l%shd úrys; ùu hk folu isÿjkafka

kshuqjdf.a m%fõ.fha ÈYdj fjkia jk fudfydf;a§ fõ' kshuqjd yd frdlÜgqj tlu

fudfydf;a wdrïNl ;sria ;,hg jefÜ' merIqgh wdrïNl ;,hg tk úg m%fõ.h

     nj fmkajkak'

(75) A jia;=jla ìu isg u m%fõ.fhka isriaj m%lafIamKh lrk w;r th k.sk Wmßu

Wfika wvla .shúg wjldYfha ksi,j msysá ;j;a B jia;=jla iu`. noao fõ' ixhqla;fha

m%fõ.h wvlska wvqjkafka kï ixhqla;h ld,hl§ ìug tk nj

fmkajkak'

(76) fy,sfldmagrhla fmdf<dj u; jQ O ,CIHhl isg ksi,;djfhka p,s;h wrUd taldldr

     ;ajrKfhka isriaj by<g p,s; fõ' t ld,hlg miq fy,sfldmagrfha isg fndaïnhla

w;yßkq ,efí' fndaïnh ìu m;s; jk úg fy,sfldmagrhg O isg Wi"

nj fmkaùug m%fõ. ld, m%ia:drhla Ndú;d lrkak'

(77) frdlÜgqjla fmdf<dj u; ,CIHhl isg iSrefjka .=jka.; flf¾' frdlÜgqj ksh; g
;ajrKhla iys;j isriaj by<g p,s; fõ' t ld,hlg miqj frdlÜgqfjka A jia;=jla

uqodyßkq ,efí' A jia;=j tys Wmßu ,CIHhg t<fUk fudfydf;a§ frdlÜgqfõ isg B
jia;=jlao uqodyßkq ,efí' .=re;ajc ;ajrKh o g u fõ kï wdrïNfha isg 3t ld,hlg

miq A iy B jia;= w;r ÿr 3gt2  nj fmkaùug m%fõ.-ld, m%ia:dr Ndú;d lrkak'

27u2

2g
u
g

23u2

2g

u
g

15u2

2g

g
5

gT
(1 + 6)

5 + 22  1
22

u
g

g
2

3 (2 + 3) t2g
8
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(78) taldldr ;ajrKfhka p,kh jk wxY=jl p,s;h i`oyd p,s; iólrK jHq;amkak

lrkak' wxY=jl t = 0  § O ,CIHhl isg u m%fõ.fhka isriaj by<g m%lafIam lrkq

,efí' u2 > 2gh kï O isg h by<ska msysá P ,CIHhla yryd wxY=j foj;dj;a .uka

lrk nj iólrK Ndú;fhka fmkajkak'

(i) wxY=j P yryd hk wjia:d fofla§ t = t1 iy t = t2  kï t1 t2  =     nj;a

(ii) t  = jk úg wxY=fõ m%fõ.h Y=kH jk nj;a

(iii) wxY=j .uka lrk Wmßu Wi  nj;a fmkajkak'

(79) jia;=jla u m%fõ.fhka wdrïN ù" f ksh; ukaokfhka p,s; ù ksYap, fõ; kej; 2f
ksh; ;ajrKfhka p,s; ù 5u m%fõ.hla ,nd.kS'

(i) ;ajrK ld, m%ia:drhla u.ska .;l, ld,ho"

(ii) m%fõ. m%ia:drhla u.ska p,kh jQ ÿro fidhkak'

(80) jia;=jla ksYap,;djfhka wdrïN ù" 3a ksh; ;jrKfhka m%fõ.h u jkf;la p,s;

fõ' bkamiq       ld,hla u ksh; m%fõ.fhka p,s; ù" 2a ksh; ukaokfhka p,s; ù

ksYap, fõ'

(i) ;ajrK ld, jl%hla u.ska .;l, ld,ho"

(ii) m%fõ.-ld, jl%hla u.ska p,kh jQ ÿro fidhkak'

(81) wdfrdaylhl mshiafika ÿkq ;rdÈhla u.ska ialkaOh m jk wxY=jla t,a,d we;'

wdfrdaylfha Wvql=re p,s;h wÈhr ;=klska isÿfjhs' th ksYap,;dfõ isg p,s; jk uq,a

t ld,h ;=, ;rdÈ mdGdxlh 5mg  o B<`. t ld,h ;=, ;rdÈ mdGdxlh 3mg o wjidk

wÈhf¾§ mdGdxlh        o fõ' wjidkfha ksYap, fõ' tla tla wjia:dfõ § wdfrdaylfha

;ajrKh fidhkak' wdfrdaylfha p,s;h i`oyd ;ajrK ld, m%ia:drhla we`o ta khska

wjidk wÈhf¾§ p,s; ld,h 12t nj fmkajkak' wdfrdaylfha p,s;h i`oyd m%fõ.-

ld, m%ia:drhla we`o tkhska wdfrdayl p,s; jQ uq¿ Wi 43 gt2  nj fmkajkak'

(82) k.rdikak ÿïßhla X kej;=ïm,l isg ksYAp,;djfhka .uka wrUkafka 2 ñ' ;;a2

taldldr ;ajrKhlsks' ;;amr 5 lg miq ;ajrK tlajru 4 ñks ;;a u2 olajd jeäfõ'

18 ñ' ;;a1  Wmßu m%fõ.hla ,nd.kakd f;la ÿïßh fuu ;ajrKfhka hq;=j p,kh

fõ' bkamiq úkdä 3 la tu fõ.fhka Odjkh ù B<`. ;;amr 6"  2 ñ' ;;a2   taldldr

ukaokhlska hq;=j p,kh fõ' bkamiq 1 ñ' ;;a2  taldldr ukaokhla iys;j Odjkh

2h
g

t1 + t2

2
u2t1 t2

4h

;ajrK ld, m%ia;dr

u
a

mg
2
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fjñka ÿñßh Y kej;=ïm<l§ ksYap,;djhg meñfKa' ;ajrK ld, iy m%fõ.-ld,

m%ia;dr w`Èkak' XY ÿr fidhkak'

(83) ksYAp,;djfha isg u m%fõ.fhka  ;srig m%lafIamKh lrk jia;=jl Wmßu Wi olajd

p,s;h i,luq'

(i) p,s; jQ ;sria ÿr"

(ii) úia:dmkh fidhkak'

(84) ;sria ;,hl isg h Wiska msysá ,CIHhl isg ;sriaj u m%fõ.fhka m%lafIamKh l<

jia;=jl isÿ jQ úia:dmkh fidhkak'

(85) A iy B l=vd .,a leg folla O ,CIHhl ;nd t = 0 jk úg u wdrïNl m%fõ.fhka A
.,a legh isria f,i by<g m%lafIam lrkq ,efí' A fmf;a by<u ,CIHhg meñKs úg

O ,CIHfha isg B o" u wdrïNl m%fõ.fhka u isria f,i by<g m%lafIam lrk ,o kï"

t = 0 wjia:dfõ isg B g idfmalaIj A wxY=fõ p,s;h i`oyd m%fõ.-ld, m%ia:drhla

w`Èkak' tu`.ska        ld,hl § A yd B tlsfkl .efgk nj fmkajkak'

(86) fmd<j u; jQ P ,CIHhl isg u wdrïNl m%fõ.hlska A jia;=jla isria j by<g

m%lafIam lrkq ,efí' th tys .uka ud¾.fha Wmßu ,CIHh lrd t<efUk fudfydf;a"

P ,CIHfha isg B kï ;j;a jia;=jla 2u m%fõ.hlska isria j by<g m%lafIam lrkq

,efí' B g idfmalaIj A f.a p,s;h i`oyd m%fõ.-ld, m%ia;drh w`Èkak' ta khska" jia;=

fol .eàug .;jk ld,h    nj fmkajkak'

(87) A fudag¾ r:hla 1t = 0 úg wdrïN ù u ms1  m%fõ.fhka p,s; fõ' t = 0 úg ksi,;djfhka

wdrïN jk B fudag¾ nhsisl,hla a ms2  ;ajrKfhka p,s; fõ'

(i) A iuqoafoaY rduqfõ B f.a m%ia;drh t ld,hla ;=< w`Èkak'

(ii) B iuqoafoaY rduqfõ A f.a m%ia;drh w`Èkak'

(88) B kï ÿïßhla ksi,;djfha isg f ms2  ksh; ;ajrKhlska kej;=ïfmd<lska msh;aùug

u ms1  ksh; m%fõ.hlska .uka lrk A kï ÿïßhla tu kej;=ïfmd< miq lrhs' ÿïßh

folu iudka;r mS<sj, tlu ÈYdjg .uka lrhs' B ÿïßfha m%fõ.h ku (k > 1) jk;=re

;ajrKh lr bkamiq  f  ksh; ukaokhlska p,s; ù B<`. kej;=ïfmdf<a§ k;r ùug

frdaOl fhdokq ,efí'

m%laIsma; wdY%s; .eg¿

idfmalaI p,s;h wdY%s; .eg¿

3u
2g

5u
4g
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(i) ld,-m%fõ. m%ia:drh w`Èkak'

(ii) A iuqoafoaY rduqfõ B f.a m%fõ.h i`oyd ld,-m%fõ. m%ia:dr w`Èkak' tu m%ia:dr

folska ´kEu tlla weiqßka   kï B g A miql, fkdyels nj fmkajkak'

(89) t = 0 úg A wxY=jla v ms1  m%fõ.fhka isriaj Wvq w;g O ,CIHfhka m%lafIam lrkq

,efí' t = T ;;amr úg" B wxY=jla O j,ska v ms1  m%fõ.fhka isriaj Wvq w;g m%lafIam

lrkq ,efí' B iuqoafoaY rduqfõ A f.a p,s;hg ld,-m%fõ. m%ia;drh w`Èkak' tu.ska

.eàug ld,h ;;amr nj fmkajkak' O isg wxY= .efgk ,CIHhg Wi

nj fmkajkak'

(90) A, B wxY= folla t = 0 úg ksi,;djfhka wdrïN ù tlu a ms2  ksh; ;ajrKfhka t
ld,hla p,s; fõ' t ld,h wjidkfha§ B u; n,h bj;a lsÍu ksid th taldldr

m%fõ.fhka p,s; fõ' A fmr mßÈu a ms2  ;ajrKfhka p,s; fõ' t + t1  ld,fha A yd B
w;r ÿr" B iuqoafoaY rduqfõ A f.a p,s;h i`oyd ld,-m%fõ. m%ia;drhla we`o tu.ska

,nd.kak'

(91) A fudag¾ r:hla t = 0 fudfydf;a§ 8 ms1 m%fõ.fhka O ,CIHhla miqlr 4 ms2  taldldr

;ajrKfhka ir, ud¾.hl p,s; fõ' t = 2 úg B r:hla ksh; 32 ms1 m%fõ.fhka O
,CIHh miqlr m<uq ud¾.fhau p,s; fõ' A yd B fojrla yuqjk nj A g idfmalaIj A
f.a p,s;hg m%ia;drhla we`o tu.ska fmkajkak' yuqùug ld,h o ,nd.kak'

(92) X yd Y ÿïßh kej;=ïfmd<j,a folla w;r msysá iDcq iudka;r ud¾. folla Tiafia

.uka lrk A iy B ÿïßh folla X kej;=ïfmdf<ka tlu fõ,djl § msg;aj Bg

;;amr t ld,hlg miq tl úg Y kej;=ïfmd< fj; <`.d fõ' A ÿïßh ksYap,;djfhka

.uka wdrïN lr f1
 ms2  taldldr ;ajrKhlska .uka lr" u ms1  m%fõ.hla ,nd.ekSfuka

miq ál fõ,djla taldldr m%fõ.fhka .uka lr  bkamiq  f1
 ms2  taldldr ukaokhla

hgf;a .uka lr Y ys § ksYap,;djhg m;a fõ' B ÿïßh ksYap,;djfhka mgkaf.k ál

fõ,djla f2
 ms2  taldldr ;ajrKhlska o" bkamiq  f2

 ms2  taldldr ukaokhlska o .uka

lr Y ys§ ksYAp,;djhg m;afõ' A iy B ys p,s;h i`oyd m%fõ.-ld, jl% tlu rEm

igykl w`Èkak' tkhska" u              f2
 t2  nj fmkajkak' B g idfmalaIj A f.a

p,s;h i`oyd m%fõ.-ld, m%ia:drh fjk;a rEmhl w`Èkak'

(93) frdlÜgqjla taldldr ;ajrKhlska isriaj by< k.S' P kï jia;=jla tu frdlÜgqfõ

isg iSrefjka uqodyßkq ,efí' bka t0  ld,hlg miq Q kï fjk;a jia;=jla frdlÜgqfõ

isg uqodyßkq ,nk w;r Q uqod yeÍfuka t ld,hlg miq P fmd<jg jefÜ' frdlÜgqjg

idfmalaIj P yd Q ys ;ajrK fidhkak' .=re;ajc ;ajrKh g f,i .kak'

k < 1 + 1
2

2v + gT
2g

4v2 + gt2

8g

t  u
f1

 
=

1
2
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frdlÜgqjg idfmalaIj P yd Q ys p,s; i`oyd m%fõ.-ld, jl% tlu rEm igykl

w`Èkak' tkhska P fmd<j u; m;s; jk wjia:dfõ § frdlÜgqjg fmd<j uÜgfï isg

we;s Wi fidhkak' P yd Q w;r ÿr t0 (a + g)          nj fmkajkak'

(94) fmd<j u; tlu ;sria uÜgfï msysá A, B ,CIHh foll isg ms<sfj,ska P iy Q kï

frdlÜgq folla tlu fudfyd;l § .=jka.; lrkq ,efí' P frdlÜgqj ksYap,;djfha

isg f ( i + 3j ) ;ajrKhlska hq;=j p,kh fõ' Q frdlÜgqj v (i + j ) wdrïNl m%fõ.hlska

o"  f ( i + j ) ;ajrKhlska o hq;=j p,kh fõ' i yd j hkq ms<sfj,ska ;sria yd isria ÈYd

Tiafia jQ tall ffoYsl fõ' frdlÜgqj, ;ajrK ie,iqï lsÍfï fodaIhla ksid t0  ld,hlg

miq C ,CIHhl § frdlÜgq .efÜ' P yd Q ys p,s; i`oyd m%fõ.-ld, jl% we`o V = f t0

nj fmkajkak' frdlÜgq fol .efgk ia:dkhg fmd<j u; isg we;s ÿr;a" A yd B w;r

ÿr;a fidhkak'

(95) Wi h jQ .il uqÿfka isák l=re,af,l=  f (2i  j ) ;ajrKhlska hq;=j mshEöug mgka .kS'

tu t0  ld,hlg miq .i uq, isák lsß,a,shla 3f (3i + 4j ) ;ajrKhlska hq;=j mshEöu

wrUhs' bka ;j;a T ld,hlg miq l=re,a,d" lsß,a,sh .=jfka yuqfõ' fuys i yd j hkq

;sria yd isria ÈYd Tiafia tall ffoYsl fõ'

T  =       (2 + 32) yd  h  =  [13T2 + 2t0T + t0]  nj fmkajkak'

lsß,a,sh mshEUq ÿr    nj fmkajkak'

(96) OX, OY wlaI ÈYdfõ tall ffoYsl i ,  j fõ' P wxY=jla  2 i + 3k j ,CIHfhka t = 0 úg

m%lafIam lrkq ,efí' wxY=fõ wdrïNl m%fõ.h k 2 j fõ' P wxY=j Wmßu Wig t<efUk

fudfydf;a§ 2 i + 10k j ,CIHfhka Q wxY=jla 2 2 k j m%fõ.fhka m%lafIam lrkq ,efí'

Q g idfmalaIj P wxY=fõ p,s;h i`oyd ld,-m%fõ. jl%hla we`o wxY= fol

   ld,hlg miq .efgk nj fmkajkak'

.efgk úg" P wxY=fõ m%fõ.h  nj o fmkajkak'

t +
 t0

2
 

ffoYsl wdY%s; .eg¿

2t0

7
15f T2

2

2 (5k  7g)
4g

2 (5k  7g)
4
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ñY% .eg¿

(97) X ,laIHhl isg uqodyßk ,o ksYap,;djfha we;s A wxY=jla taldldr f1 ;ajrKhlska

hq;=j kef.kysr ÈYdjg p,kh fõ' A wxY=fõ fõ.h u jk úg B wxY=jla 4u fõ.hlska

iy f2  taldldr ukaokhlska hq;=j X isg h ÿrla ngysßka msysá Y ,laIHhl isg kef.kysr

ÈYdjg p,kh ùug mgka .kS' A iy B wxY= i`oyd tlu igyfka m%fõ.-ld, m%ia:dr

we`o         ùu wkqj A iy B wxY= fojrla yuqùu tlajrla muKla

yuqùu fyda tlajrlaj;a yuq fkdùu isÿjk nj fmkajkak'

(98) A kï wxY=jla P ,laIHhl isg W;=re ÈYdjg f ;ajrKfhka p,s;h wrUhs' tys m%fõ.h

u jk úg B kï wxY=jla 3u m%fõ.fhka f 1 ukaokhlska  P ys isg d ÿrla ol=fKka msysá

O ,laIHfha isg p,s;h wrUhs' B g idfmalaIj A f.a p,s;h i`oyd m%fõ.-ld, igykla

we`§fuka fyda fjk;a l%uhlska        wkqj A yd B fojrla yuqjk nj;a"

A yd B tlajrla muKla yuqjk nj;a"  A yd B yuqfkdjk nj;a fmkajkak'

(99) u ms  m%fõ.hlska p,kh jk úÿ,s fidamdkhla óg¾ h ÿrla 3f ms2  ksh; ukaokhla

iys;j .uka lrhs' bkamiq óg¾ 2h ÿrla 2f ms2  ksh; ukaokhlskao" B<`. óg¾ 3h
ÿrla f ms2  ksh; ukaokhlska o .uka fldg ksYap,;djg m;afõ' m%fõ.-ld, m%ia;drh

weiqßka u  = 20 f h nj fmkajkak' óg¾ 6h ÿrla p,kh ùug .;jQ ld,h

;;a'       nj fmkajkak'

(100) ksYap,;djfhka .uka wrUk fudag¾ r:hla f1 ms2  taldldr ;ajrKhlska hq;=j p,kh

ù u  ms2  m%fõ.hla ,nd.kS' bkamiq tla;rd ld,hla ksh; u m%fõ.fhka Odjkh ù

f2 ms2  taldldr ukaokhla hgf;a ksYAp,;djg m;afõ' .uka l< uq¿ ÿr óg¾ d kï"

.;jQ ld,h ;;a' nj fmkajkak' f1  iy f2  ys w.h f go" u ys w.h

u0  go jeäúh fkdyels kï" .;jQ uq¿ ld,h u0 
2 < fd  úg   njo" u0 

2 = fd

úg 2           njo fmkajkak'

(101) t = 0 jk úg X k.rhlska msg;ajk A fudag¾ r:hla f1  
 ksh; ;ajrKhla iys;j p,s;

ù tla;rd ld,hlg miq Wmßu m%fõ.hla ,nd.kS' A msg;ajk fudfydf;a u X k.rh

miqlr tu ÈYdjg u fõ.fhka .uka lrk B r:hlg f2  ksh; ukaokhla we;s w;r A

{8 f1 f2 } > 2h
f1 { f1 +f2 } < u2

3f f 
1

2f { f +f 
1
 }

d
2

>
<

10h
3u

(7 + 33)
10
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d
u

1
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1
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Wmßu fõ.h ,nd.kakd fudfydf;a u B ksYap,;djhg m;afõ' bkamiq A fudag¾ r:h

ksYAp,;djhg m;ajk f;la f1  ksh; ukaokfhka hq;=j .uka lrhs' B fudag¾ r:h t0

ld,hla msrjqïy,l kj;d ;sfí' bkamiq th f2  ksh; ;ajrKhla ,nd.ksñka p,kh

fõ' Y k.rhl § A fudag¾ r:h ksYap,;djhg m;ajk fudfydf;a § B fudag¾ r:h Y

miqlr hhs' A yd B i`oyd tlu igyfka m%fõ.-ld, jl% we`o

nj fmkajkak' fuu p,s;h mej;Sug 2f1    f2  nj wfmdaykh lrkak'

(102) A iy B ÿïßh folla iudka;r ud¾. Tiafia tlu ÈYdjg Odjkh fõ' A ÿïßhg

taldldr ;ajrKhlao" B ÿïßhg taldldr ukaokhla o we;' tla;rd fudfyd;l§

ÿïßh fofla bÈßmi tlsfklg yß fl,ska msysgk w;r A iy B ÿïßhj, m%fõ.

w;r wkqmd;h k1 : k2  fõ' A ÿïßfha ;ajrKh iy B ÿïßfha ukaokh hk folu

g iudk nj fmkajkak'

(103) taldldr ukaokhlska hq;=j Odjkh jk A fudag¾ r:hla 2u fõ.hlska Z ,laIHhla

miqlrf.k hhs' t0 ld,hlg miq r:fha fõ.h u olajd wvqjQ w;r bkamiq u taldldr

fõ.fhka r:h Odjkh úh' A r:h taldldr fõ.fhka Odjkh ùug wdrïN jk

fudfydf;ys m<uq fudag¾ r:h p,kh jQ ÈYdjg B fudag¾ r:hla Z ys isg msg;a fõ' B
fudag¾ r:h f taldldr ;ajrKhlska p,kh fjñka t1 ld,hlg miq ku (k > 1) fõ.hla

,nd.kS' bkamiq B taldldr f ukaokhlska p,kh fõ' fudag¾ r: fofla m%fõ.-ld,

m%ia;dr tlu rEm igyfka we`o  2k +         4 +         kï" B g miq A miqlr hd fkdyels

nj fmkajkak'

(104) X ,laIHhl isg uqodyßk ,o ksYap,;djfha we;s A wxY=jla taldldr f1 ;ajrKhlska

hq;=j kef.kysr ÈYdjg p,kh fõ' A wxY=fõ fõ.h u jk úg B wxY=jla 4u fõ.hlska

iy f2  taldldr ukaokhlska hq;=j X ys isg h ÿrla ngysßka msysá Y ,laIHhl isg

kef.kysr ÈYdjg p,kh ùug mgka .kS' A iy B wxY= i`oyd tlu igyfka m%fõ.-

ld, m%ia:dr we`o      ùu wkqj A iy B wxY= fojrla yuqùu tlajrla

muKla yuqùu fyda tlajrlaj;a yuq fkdùu isÿjk nj fmkajkak'

(105) P ,CIHhl isg ksYap,;djfhka uqodyßkq ,nk wxY=jla uq,a t1  ld,fha § taldldr f
;ajrKhlska hq;=j p,kh fõ' bkamiq t2 ld,fha § 2f ukaokhlska o" kej; 3f ;ajrKhlska

o hq;=j p,kh fõ' (i) t1  > 2t2   (ii) t1  = 2t2   (iii) t1 < 2t2  wjia:d i`oyd m%fõ.-ld, m%ia:dr

w`Èkak' (i) wjia:dfõ§ wxY=fõ p,s; ÈYdj fjkia fkdjk w;r m%fõ.h Y=kH fkdjk

nj o" (ii) wjia:dfõ§ fudfyd;lg muKla wxY=j ksYap,;djhg m;ajk nj o"

1 
f2t0

u
 2

 1
2f1

f2

=

2d (k2  k1)
(k2+ k1) t2

1
k

 3t0

 t1

{8 f1 f2 } > 2h
f1 { f1 +f2 } < u2
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(iii) wjia:dfõ§ wxY=fõ p,s; ÈYdj fjkia jk nj o fmkajkak'

k2 + 5k  5 fyda > 0 ùu wkqj wxY=j P miq fldg fojrla hdu" P lrd hdka;ñka t<eöu

fyda P lrd kej; fkdmeñKSu isÿjk nj fmkajkak' fuys K =

(106) fmdf<dj u; ksYap,;dfõ isg isriaj by<g k.sk ne¨khla      ;ajrKhla iys;j

p,kh fõ' t ld,hlg miq ne¨kfha isg A jia;=jla w;yßkq ,efí' ;j;a      ld,hlg

miq ne¨kfha isg B jia;=jlao ìug jefgk fudfydf;ys B jia;=j fmdf<djg fldmuK

by<ska msysghso@

(107) A ,CIHfha § 7u kmhm%fõ.hlska p,kh jQ fudag¾ r:hla taldldr ukaokhlska hq;=j

.uka lrñka óg¾ 5d ÿßka msysá B ,CIHhla lrd <`.djk úgu tkaðfï fodaIhla we;s

úh' tu fudfydflys jdykfha fõ.h 5u jQ w;r" fõ.h jydu 3u olajd wvqlrk ,§'

fuu fõ.h taldldrj mj;ajd .ksñka ;j;a óg¾ 3d ÿrla .uka l< miq r:h taldldr

ukaokhlska hq;=j .uka lsÍug i<iajk ,§' ukaokfhka hq;=j .uka l< ÿr óg¾ 2d

úh' .ukh .;jQ uq¿ ld,h úkdä        nj fmkajkak' wjia:d foflys ukaokj,

w.hkao fidhkak'

(108) fudag¾ r: Odjk ;r.hl§ A yd B fudag¾ r: folla tlu fudfyd;u tlu ia:dkhlska

msg;a ù tlsfklg iudka;r m: Tiafia p,kh fõ' A fudag¾ r:h f1 ;ajrKhla iys;j

t1 ld,hla .uka l< miq taldldr m%fõ.hla mj;ajd .kS' B fudag¾ r:h f2   ( f2  > f1)
;ajrKhla iys;j u m%fõ.hla ,efnk f;la p,kh ù bkamiq taldldr m%fõ.fhka

.uka lrhs' m%fõ.-ld, iy úia;dmk-ld, jl% w`Èkak' A úiska B miqlr hdug .;jk

ld,h fidhkak'

(109) fmdf<dj u; tla;rd ia:dkhl isg ksoyia lrk ,o ne¨ula m<uq t ld,h ;=< f (i + j)
;ajrKhlska hq;=j p,kh fõ' iq<`. yuk ÈYdjg fjkiaùu ksid bkamiq ;ajrKh

f       fõ' fuys i iy j ;sria iy isria ÈYd Tiafia tall ffoYsl ksrEmKh lrhs' ;sria

yd isria ÈYd Tiafia p,s; i`oyd m%fõ.-ld, jl% we`o 3t ld,hlg miq wdrïNl

,CIHfha isg ne¨ug we;s ÿr fidhkak'

(110) A iy B fmdf<dj u; jQ ia:dk folls' AB Tiafia tall ffoYsl i o" AB g ,ïnj

isriaj by<g tall ffoYslh j o f,i ksrEmKh lrkq ,efí' t = 0 úg A ys isg

iSrefjka .=jka.; lrk ,o X kï frdlÜgqjla t ld,hla ;=, f (i + j) ;ajrKhlska

.uka lsÍfuka miq Y iy Z kï fldgia follg fjkafõ' fuu fjkaùfï§ m%fõ.j,

laIKsl fjkila we;s fkdjk nj i,lkq ,efí' Y bkamiq f (2i  j) ;ajrKhlska hq;=j

t1

t2

g
7 t

4

57d
300u

i
2
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.uka fldg B lrd <`.dfõ' Z fldgi 3f j ;ajrKhlska hq;=j p,kh fõ' iqÿiq m%fõ.-

ld, jl% we`o tu.ska A iy B w;r ÿr fidhkak' Y fldgi B lrd t<fUk úg Z
fldgi AB uÜgug fldmuK by<ska msysáfhao@

(111) fmd<j u; ;sria uÜgfï msysá A, B kï ,laIH foll isg ms<sfj,ska X iy Y kï

frdlÜgq folla tlu fudfydf;a .=jka.; lrkq ,efí' X frdlÜgqj ksYap,;djfha

isg 2f (3i + 4j ) ;ajrKhlska hq;=j p,kh fõ' Y frdlÜgqj     v (3i + 4j ) wdrïNl

m%fõ.hlsk p,s;h wrUd  f(3i +  4j ) ;ajrKhlska hq;=j .uka lrhs' i yd j hkq

ms<sfj,ska ;sria yd isria ÈYd Tiafia jQ tall ffoYsl fõ' t0 ld,hlg miq wjldYfha C
kï ,laIHhl§ frdlÜgq fol .efÜ' X  yd Y ys p,s; i`oyd m%fõ.-ld, jl% we`o

t0 =        nj fmkajkak' C isg AB g ,ïn ÿr;a A iy B w;r ÿr;a fidhkak'

(112) fmd<j u; ,CIHhl isg A  wxY=jla  3u m%fõ.fhka isriaj by<g m%lafIam lrk úgu

isriaj by< h Wilska msysá ,CIHhl isg B wxY=jla 2u m%fõ.fhka isriaj my<g

m%lafIam flf¾' A iy B tlsfkl uqyqK,d .efghs' .=re;ajc ;ajrKh g kï" .efgk

fudfydf;a§ A iy B ys m%fõ. ms<sfj,ska     iy  nj m%fõ. ld,

m%ia:drhla weiqßka fmkajkak' .egqï ,CIHhg fmdf<dfõ isg mj;sk Wi fidhkak'

(113) ñksfila hdka;%sl  fõÈldjla u; isg .=re;ajh hgf;a fnda,hla isriaj by<g úislrk

fudfydf;a§u fõÈldj i fnda,h úislrk fõ.h V fuka      .=Khl taldldr fõ.fhla

my< niS kï fnda,fha yd fõÈldfõ p,s;h i`oyd m%fõ. ld, jl% fjk fjku w`Èkak'

ta weiqßka"

(i)      (1 + n) ld,hl§ kej; fnda,h ñksid w;g m;ajk neúka

(ii) ta jkúg fnda,h .ukalr we;s uq¿ ÿr       nj;a fmkajkak'

(114) ir, f¾Ldjl p,kh jk wxY=jl msysàu tys ks¾foaY ,CIHhl isg wdrïNfha§ a jk

w;r thg ;;amr n ld,hlg miq msysàu b fõ' ;;amr 2n ld,hlg miq c iy ;;amr

3n ld,hlg miq msysàu d fõ' jia;=fõ ;ajrKh taldldr kï d  a = 3 (c  b) neõo

;ajrKh        neõ o fmkajkak' wxY=fõ wdrïNl m%fõ.ho fidhkak'

(115) lKqjla uqÿfka isg iSrefjka .,la fy,kq ,efí' th m ÿrla jeà we;s fudfydf;a§"

lKqj uqÿfka isg n ÿrla my<ska jQ ,CIHhl isg ;j;a .,la iSrefjka fy,kq ,efí'

.,a folu fmdf<dj u; tl úg m;s; fõ kï lKqfõ Wi nj fmkajkak'

1
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15u2  gh
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(116) fmdf<dj u; O ,CIHhl isg A wxY=jla u m%fõ.fhka by<g m%lafIam lrkq ,efí' t
fj,djlg miq O g h Wiska jQ  ,CIHhl isg B wxY=jla u m%fõ.fhka isriaj by<g

m%lafIamKh lrkq ,efí' wxY= folu isriaj by<g p,s; fjñka mj;sk úg§ tlsfkl

.efgkafka kï" .efgk fudfyd; olajd p,s; ksrEmKh jk fia m%fõ.-ld, m%ia:dr

tlu igyfka ks¾udKh lrkak' .=re;ajc ;ajrKh g kï fojk wxY=j m%lafIam l<

fudfyd; mgka .egqu olajd .;jk ld,h nj fmkajkak' B wxY=j

Wmßu ,CIHfha mj;sk úg§ .egqu isÿjkafka kï"u2   nj wfmdaykh lrkak'

(117) ÿïßhla iy fudag¾ r:hla iudka;r ir, f¾Çh ud¾. Tiafia tlu ÈYdjg p,kh

fõ' wdrïNfha § fudag¾ r:h ksYap,j mj;sk w;r" ÿïßfha m%fõ.h u fjhs' wdrïNfha

§ fudag¾ r:fha iy ÿïßfha miqmi fl<jrj,a tl t,af,a msysghs' fudag¾ r:fha iy

ÿïßfha ;ajrK ms<sfj,ska 9f yd 3f fõ' fudag¾ r:fha iy ÿïßfha Wmßu m%fõ. ms<sfj,ska

4u iy 2u fõ' tajd Wmßu fõ. ,nd.;a miq tu fõ.j,ska taldldrj p,s; fõ' p,s;

ksrEmKh jk fia m%fõ.-ld, m%ia:dr tlu igyfka ks¾udKh lrkak' ÿïßfha Wmßu

fõ.h ,nd.kakd fudfydf;a§ ÿïßfha iy fudag¾ r:fha bÈßmi fl<jrj,a tl

t,af,a msysghs' ÿïßfha iy fudag¾ r:fha È. ms<sfj,ska a iy b fõ kï"

u2 = 6 (a  b) f  nj fmkajkak'

(118) ;sria fmdf<dfõ isg Hm by<ska kj;d we;s fy,sfldmagrhlska merIqÜlrefjl=

ksi,;djfhka isriaj mj;S' Tyqf.a uq¿ ialkaOh Mkg jk w;r merIqÜ È. yeÍug

fmr uq,a m%;sfrdaë n,h (1 ) M kg jk w;r 0 < < 1 fõ' merIqÜlre mek Ts
ld,hl§ m<uq merIqgh È. yeÍug uq¿ m%;sfrdaë n,h (1 +) M kg fõ' fmd<j u;g

<`.djk úg merIqÜlref.a m%fõ.h Y=kH jkafka kï T2  =     nj

fmkajkak' merIqgh È. yeÍfï§ .eiaula we;s fkdjk nj fmkajkak' merIqgh È.

yeÍfï§ .eiaula we;s fkdjk nj Wml,amkh lrkak'

(119) t = 0 fõ,dfõ § ne¨khla ìu isg iSrefjka uqod yÍ' th g taldldr ;ajrKfhka isriaj

Wvg .kS' t = T fõ,dfõ § ìu msysá tu ,CIHfhkau u m%fõ.hlska .,la isriaj by<g

úis lrk ,§' ., yd ne¨kh i`oyd tlu igyfka m%fõ.-ld, m%ia:dr we`o ., ne¨u

hka;ï iam¾Y lrkafka U = (1 + 2)g T kï nj idOkh lrkak' ., kej; fmd<jg

jefgk fudfyd; jk úg ìu isg ne¨khg Wi fidhkak' g hkq .=re;ajc ;ajrKhhs'

(120) A, B hkq tlsfkl 561 m ÿßka jQ ,CIHh folls' P wxY=jla A isg 10ms1 l m%fõ.fhka

p,s;h wrUd B fomi ;ajrKfhka 4ms2  .uka lrhs' thg ;;amrhlg miqj B isg

20ms1  m%fõ.fhka .uka wrUk Q wxY=jla 2 ms2 ;ajrKfhka A foig .uka lrhs' P
yd Q wxY=ka C ys§ yuqfõ kï AC : CB = 100 : 87 nj fmkajkak'

2ut  gt2  2h
2(u u + gt)

2gh
2 2

2Hn2

(g (4n2  3n + 1)
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(121) nia r:hka folla iudka;r ud¾. foll tlu ÈYdj,g p,kh fõ' tla nia r:hla

taldldr ;ajrKfhkao" wfkla nia r:h taldldr ukaokfhka o p,kh jk w;r tla;rd

wjia:djl§" tlu ia:dkhl§ tajdfha m%fõ. w;r wkqmd;h 1 : n fõ' (n > 1) ld,h T
hg miq úia:dmkh S jk ia:dkhl§ tla nia r:hla wfkl miq lrhs' tu fudfydf;a§

tajdfha m%fõ. w;r wkqmd;h n : 1 fõ' tlu igykl m%fõ. ld, jl% w`Èkak' tu.ska"

(i) nia r:j, taldldr ;ajrKh iy ukaokh       nj fmkajkak'

(ii) nia r: fol     la úia:dmkh jQ miq tajdfha m%fõ.   nj fmkajkak'

(122) A, B fudag¾ r: folla ms<sfj,ska 10 ms1 , 8 ms1  m%fõ. j,ska hq;=j iDcq mgq ud¾.hla

Tiafia tlsfklg uqyqK,d Odjkh fõ' fudag¾ r: fol w;r ÿr 36 m ;sìh§" jdyk

.eàug hk nj jegySfuka ßhÿfrda fofokdu tljr ;sßx. kdo lrhs' tlu fudfyd;l

jdyk fkd.eà hka;ñka kj;ajd .ekSug Tjqka iu;a fõ'

(i) ;sßx. fh§fuka miq jdyk kj;ajd .ekSug .;jQ ld,h

(ii) tla tla jdykfha taldldr ukaokh

(iii) tla tla m:h taldldr ukaokfhka p,s; jQ ÿro fidhkak'

(123) A fudag¾ r:h f taldldr ;ajrKfhka ir, f¾Çh ud¾.hl .uka lrk w;r tys

Wmßu fõ.h 4u fõ' tu ud¾.fhau 2f taldldr ;ajrKfhka tu ÈYdjgu .uka lrk

B kï r:hlg 6u Wmßu fõ.hla we;' wdrïNfha § A yd B tl <`. ms<sfj,ska msysgk

w;r" A yd B f.a m%fõ. ms<sfj,ska 2u yd u fõ' A yd B Wmßu fõ. ,nd.kafka ms<sfj,ska

t1 yd t2 ld,j,§h' A fudag¾ ßh;a" B fudag¾ ßh;a kej; tl <`.g tkafka t3 (> t2 )
ld,fha§h' r: fol i`oyd m%fõ.-ld, jl% tlu igykl we`o tu.ska"

(i) t2 > t1 nj;a (ii) t3 =            nj fmkajkak'

(123) f ksh; ;ajrKfhka p,kh jk         È.lska hq;a ÿïßhlg 4u  Wmßu fõ.hla we;'

ÿïßh ud¾.hg iudka;r ud¾.hl th .uka lrk ÈYdjg .uka lrk fudag¾ r:hlg

2f ksh; ;ajrKhla o" 6u Wmßu fõ.hla o we;' t = 0 úg ÿïßfha miq fl<jr;a"

fudag¾ ßfha bÈß fl<jr;a tl t,af,a we;' túg ÿïßfha yd fudag¾ ßfha fõ. ms<sfj,ska

2u yd u ne.ska fõ' ÿïßh;a" fudag¾ ßh;a Wmßu fõ. ,nd.kafka t = t1 yd t = t2
fõ,dj,§h' ÿïßfha;a" fudag¾ ßfha;a bÈßmij, tl t,af,a msysgkafka t = t3  ( t3 > t2 )
fõ,dj,§h' foflysu p,s; i`oyd m%fõ.-ld, jl% tlu igyfka w`Èkak' tkhska

ÿïßfha miq fl<jr h,s;a jrla fudag¾ ßfha bÈßmi iu`. tl t,af,a msysgk nj

fmkajkak'

(i) t3  =  (4k + 17)           nj;a (ii) K  >       nj;a fmkajkak'

2s (n 1)
T2 (n + 1)

s
2

s 2n2 + 2
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