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01' 40kmh1 m%fõ.fhka W;=rg .uka lrk A kejlg 5km kef.kysßka B kejla msysgd

;sfí' B kej 30kmh1  fõ.hlska ngysrg .uka lrhs kï" B kejg idfmalaIj A kefõ

m%fõ.h o" keõ fol w;r fláu ÿr o" fuu fláu ÿr we;sùug .;jk ld,h o

fidhkak'

02' kef.kysr - niakdysr ÈYdj Tiafia o" W;=re - ol=Kq ÈYdj Tiafia o jeà we;s mdrj,a

folla O ys § yuqfõ' A kef.kysr - niakdysr mdr Èf.a kef.kysrg 2kmh1 fõ.fhka

o" B W;=re - ol=Kq mdr Èf.a W;=re foig 23 kmh1 fõ.fhka o" .uka lr;s' oj,a 12

jk úg O ,CIHfhka yß niakdysr foig 3 km ÿßka A isák w;r" O ,CIHfhka yß

ol=Kq ÈYdjg 1km ÿßka B isáhs'

(i) B g idfmalaIj A f.a m%fõ.h

(ii) A iy B w;r flá;u ÿr

(iii) A iy B w;r flá;u ÿr we;sjk fõ,dj

(iv) fï wjia:dfõ A iy B ys msysàu fidhkak'

03' m%ydrl hd;%djla u kmh1 ksh; fõ.hlska W;=re ÈYdjg .uka lrhs' tla;rd Èkl

uOHu rd;%sfhys m%ydrl hd;%djg yß kef.kysßka d km ÿßka i;=re hd;%djla Èiafjhs'

i;=re hd;%dj tlu v kmh1 m%fõ.fhka W;=ßka ngysrg ksh; (v cos > u)  fldaKhla

idok ÈYdjg hd;%d lrhs' m%ydrl hd;%dfõ iuqoafoaY rduqfõ i;=re hd;%dfõ m%fõ.h

fidhd fm; ,l=Kq lrkak'     h  ld,hl§ i;=re hd;%dj m%ydrl

hd;%djg       km  wju ÿßka msysgk nj fmkajkak'

04' tla;rd kejla 15 kmh1 m%fõ.fhka kef.kysr ÈYdjg .uka lrk w;r tla;rd

,CIHhla uOHyak 12.00 h g miqlrhs' W;=r n,d tu m%fõ.fhkau .uka lrk ;j;a

kejla tu ,CIHh 13.30h fõ,dfõ § miq lrhs kï keõ fol w;r flá;u ÿr;a túg

fõ,dj;a fidhkak'

05' zzle,KsZZ yd zz;siaiZZ keõ 2 ls' tla;rd fudfyd;l§ le,Ks kejg kef.kysßka a
ÿrlska ;siai kej msysgd we;' le,Ks kej W;=rg u ksh; m%fõ.fhkau p,kh fõ'

;siai kefõ tu fudfydf;a ksh; m%fõ. ixrpl W;=rg iy ngysrg v iy w fõ'

(u > v) keõ 2 w;r flá;u ÿro" ta i`oyd .;jk ld,h o fidhkak'

idfmalaI m%fõ.h
rejka o¾Yk
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dv sin 
u2 + v2  2uv cos 

d (v  cos u)
u2 + v2  2uv cos 
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06' A keue;s kejla 12 kmh1  m%fõ.fhka kef.kysrg .uka lrk w;r fmrjre 08.00 g
th O ,CIHhl isg 12 km ngysßka fjhs' 123kmh1  m%fõ.fhka ol=Kg .uka lrk

B keue;s kejla fmrjre 08.00  O ,CIHhl isg 43km ÿrla W;=ßka msysghs'

(i) B g idfmaCIj A ys m%fõ.fha úYd,;ajh yd ÈYdj

(ii) keõ fol w;r flá;u ÿr yd tajd b;du;a wdikakj msysgk fõ,dj o" tajd

b;du;a wdikakj msysgk fõ,dfõ§ tla tla kefõ i;H msysàï fidhkak'

07' kejlA taldldr m%fõ.fhka W;=re foig hd;%d lrhs' tla;rd fudfyd;l§ kejg

kef.kysr foiska 13km ÿßka msysá ,CIHhl isg kefjys bÈßhg fgdamsfvdajla fjä

;nkq ,efí' fgdamsfvdaj taldldr m%fõ.fhka p,kh fjhs' fï wkqj we;sjk p,s;fha§

fgdamsfvdaj;a kej;a w;r flá;u ÿr 5km fõ' tajd w;r fláu ÿfrka msysgk fï

wjia:dj we;s jkafka ñks;a;= 20 lg miqjhs' kejg idfmaCI f,i fgdamsfvdafjys m%fõ.h

l=ulao@

08' M ,CIHfha§ tlsfkl iDcqfldaKsj lefmk ud¾. folla Èf.a ms<sfj,ska A u.sfhla

u kmh1  m%fõ.fhka W;=rg o" B u.sfhla v kmh1 m%fõ.fhka ngysrg o .uka lrhs' M
,CIhg A meñfKk úg B isákafka a km ÿßka jQ N ,CIHhlh' fuúg .ufka §

fofokd w;r fláu ÿr msysgk úg M ys isg B g we;s ÿr       nj fmkajkak'

09' PQ yd RS jQ l,S O ys§ tlsfkl fþokh jk iDcq ud¾. folls' POR = 450 fõ' O isg

a km ÿßka jQ A r:hla U kmh1 m%fõ.fhka PQ ud¾.fha o" O isg b km ÿßka jQ B r:hla

V kmh1 m%fõ.fhka RS ud¾.fha o" O foig .uka lrhs' fuys aV > bU fõ'

(i) A yd B w;r fláu ÿr        km nj fmkajd ta i`oyd wdrïNfha

isg .;jk ld,h fidhkak'

(ii) A yd B r: w;r ÿr flá;u jk úg A yd B r:j, msysàu fidhkak'

(iii) B r:h O fj;g meñK we;s úg A r:h O isg fldmuK ÿßka msysghso@

10' ir, f¾Çh ud¾. folla O ,CIHhl§ tlsfklg ,ïnj fþokh fjhs' A iy B
fudag¾ r: folla fuu ud¾. fol Tiafia O foig" ksh; m%fõ. iys;j p,s; fjhs'

tla;rd fudfyd;l § O isg ms<sfj,ska 400m iy 300m ÿßka A iy B r: O fj;

<`.dfjñka mej;=Ks' fuu msysgqïj, isg A g idfmalaIj B wxY=j 480m úia:dmkhla

isÿl< úg A iy B wdikak;u ÿßka msysgk nj;a wdikak;u ÿr 140m nj;a fidhd.kakd

,§' A f.a m%fõ.h B f.a m%fõ.h fuka lS .=Khla jkafka±hs fidhkak'

au2

u2 + v2

(aV  bU)
2(U2 + V22UV

>
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11' P yd Q kï .=jkahdkd folla taldldr m%fõ.fhka tlu Wiska 150 kmh1 m%fõ.fhka

W;=ßka ngysr ÈYdjg yd 200 kmh1 m%fõ.fhka ngysr ÈYdjg o .uka lrhs' fuys

= sin1        fõ' tla;rd fudfyd;l§ P hdkh Q g 60km ÿrla ol=Kska úh' P hdkhg

idfmalaIj Q .=jka hdkfha m%fõ.h fidhkak' tu.ska .=jkahdkd fol w;r flá;u

ÿr yd tu wjia:djg meñKSug .kakd ld,h;a fidhkak'

12' iq¿ fldaKhlska wdk; l1 , l2 ir, ud¾. folla O keu;s ykaÈhl§ fþokh fõ'

2u kmh1 fõ.fhka l1 ud¾.h Èf.a O foig p,s;jk A r:hla O isg a km ÿßka

t = 0 § we;' t = 0 § B r:hla l2 ud¾.h Èf.a O foig u kmh1 m%fõ.fhka p,s; jk

w;r" O isg a km ÿßka we;' A iuqoafoaY rduqfõ B f.a fm; fidhd A yd B w;r fláu

ÿr km nj fmkajkak' l1 yd l2  w;r fldaKh 600 kï fláu ÿr      km

nj fmkajkak'

13' ir, ud¾. folla wdk;j ukaikaêhl§ yuqfõ' fudag¾ r: folla u, v m%fõ. j,ska

ukaikaêh ÈYdjg p,s; fõ' wdrïNfha§ ukaikaêfha isg fudag¾ r: j,g ÿr ms,sfj,ska

a, b fõ' av > bu kï" fudag¾ r: fol w;r we;sjk fláu ÿr

nj fmkajkak' tkhska fudag¾ r: fol .eàug v ys w.h       nj wfmdaykh lrkak'

14' tlsfklg fldaKhlska             wdk; AB, CD ud¾. O ,CIHfha§ tlsfkl lefma'

u m%fõ.fhka AB ud¾. Èf.a .uka lrk P fudag¾ r:hla O j, isg a ÿßka wE;ska

ykaÈh foig meñfKk úg CD ud¾.h Èf.a .uka l, Q fudag¾ r:hla O j, isg b
ÿrla wE;ska ykaÈh miqfldg v m%fõ.fhka .uka lrhs' fudag¾ r: fol w;r fláu ÿr

   nj fmkajkak'  (u > v cos )

15' ir, f¾Çh ud¾.hl mÈl fõÈldfõ odrfha isg l ir, f¾Ldjlg ÿr a m fõ' C
fudag¾ nhsisl,hla u ms1 fõ.fhka l f¾Ldj Èf.a p,s; fõ' t = 0 fudfydf;a nhsisl,fha

msysàu jk 0 ys isá b m ÿrla bÈßfhka mÈl fõÈldfõ A ,CIHhlska P u.sfhla

ud¾.hg 600 la wdk;j v ms1  m%fõ.fhka ud¾.h yryd hEu wrUhs' u.shd nhsisl,hg

bÈßfhka mdr yryd hhs kï" C iuqoafoaY rduqfõ P f.a fm; fidhd fláu ÿr

 nj fmkajkak' tkhska  V >   kï wk;=rla fkdù

nhsisl,h bÈßfhka mdr yryd u.shdg .uka l< yels nj fmkajkak'

2
3

 

a Sin 
5  4 Cos 

a
2

(av  bu) sin 
u2 + v22uv cos 

bu
a

 < 
2

 

(bu + av) sin 
u2 + v22uv cos 

V (a + b3)  2au
2u2  v2uv

2 au

a + b3
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16' ir, ÿïßh ux folla ikaêhl§ 600  fldaKhlska yuqfjhs' ÿïßh folla u, 3u m%fõ.

j,ska ikaêh foig p,s; fjhs' ikaêfha isg ÿïßh j,g wdrïNl ÿr m%udK a o

b (3a > b > a/5) o kï" tajd w;r wvq;u mr;rh nj fmkajkak' Bg

.;jk ld,h      nj fmkajkak'

17' iïu; kef.kysr iy W;=re ÈYd j,g tall ffoYsl ms<sfj,ska i yd j fõ' úia:dmkh

lsf,daóg¾ j,ska o" ld,h meh j,ska o ñkqï lrkq ,efí' taldldr fudfyd;l §

m%§md.drhlg idfmalaIj A kejl msysgqï ffoYslh 10i  jk w;r tys taldldr m%fõ.h

12i + 5j h' tu fudfydf;au by; m%§md.drhg idfmalaIj B kefõ msysgqï ffoYslh

20i  4j jk w;r m%fõ.h 3i + 10j h' A g idfmalaIj B f.a m%fõ.h fidhd keõ fol

w;r we;sjk lsÜgqu ÿr;a Bg .;jk ld,h;a fidhkak'

18' iïu; kef.kysr iy W;=re ÈYdj,g tall ffoYsl ms<sfj,ska i yd j fõ' úia:dmkh

óg¾ j,ska o" ld,h ;;amr j,ska o ñkqï lrkq ,efí' ld,h t = 0 jQ fudfydf;a § A
wxY=j uQ, ,CIHfha msysgk w;r B wxY=j msysgqï ffoYslh 5i  10j jQ ,CIHfha msysghs'

A wxY=j 2i taldldr m%fõ.hlska p,s;h jk w;r B wxY=j 4i + 4j taldldr m%fõ.fhka

p,s;h fõ' fuu p,s;fha § A iy B w;r we;sjk lsÜgqu ÿr 45m  nj fmkajd .;jk

ld,h     s nj o fmkajkak'

19' iïu; kef.kysr iy W;=re ÈYdj,g tall ffoYsl ms<sfj,ska i yd j fõ' úia:dmkh

óg¾ j,ska o" ld,h ;;amr j,ska o ñkqï lrkq ,efí' P wxY=jla taldldr 6i + j
m%fõ.fhka msysgqï ffoYslh 3i  2j jQ ,CIHh miqlrk fudfydf;au taldldr 4i  2j
m%fõ.fhka p,kh jk Q wxY=jla msysgqï ffoYslh i + 4j jQ ,CIHhla miq lrhs' Q g

idfmalaIj P f.a m%fõ. ffoYslh fidhd tajd lsÜgqu ÿßka msysàug .;jk ld,h;a tu

lsÜgqu ÿr;a fidhkak'

20' A yd B wxY= follg (3i + j) kmh1 yd (3i + 4j) kmh1 m%fõ. we;' Wfoa 6'00 g A
wxY=j (i + 2j) km msysgqï ffoYslfhka ±lafjk P ,CIHfha we;' B wxY=j Wfoa 7'00 g

(5i + 6j) km  msysgqï ffoYslfhka ±lafjk Q ,CIHfha we;'

(i) Wfoa 7'00 g A ys msysgqï ffoYslh

(ii) Wfoa 7'00 g A yd B w;r ÿr

(iii) A yd B w;r fláu ÿr           km nj fmkajd" fláu ÿfrys msysgk fõ,dj

fidhkak'

(iv) fláu ÿfrys we;s úg A yd B ys msysgqï ffoYslh fidhkak'

3 (3a  b)
27

5b  a
14u

3
2

95
5
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21' A, B fudag¾ fndaÜgq follg ms<sfj,ska 16 kmh1 yd 20 kmh1 m%fõ. we;' B kef.kysr

ÈYdjg p,s; fõ' tla;rd t = 0 fudfyd;l§ B iuqoafoaY rduqfõ A fndaÜgqj 2km ol=Kq

ÈYdfõ A yd B tlsfklg wdikakjk fia A ys p,s; ÈYdj fidhkak' A yd B w;r

fláu ÿro ,nd.kak' fláu ÿrg ld,h úkdä 8 la nj fmkajkak'

22' Wfoa 9'00 g A yd B fndaÜgq folla tlsfklg 10km wE;ska msysgd we;' tu fudfydf;a

A iuqoafoaY rduqfõ ngysßka msysgd we;' A yd B m%fõ. ms<sfj,ska 12 kmh1  yd

13 kmh1 fõ' B W;=re ÈYdjg p,s; fõ' A fndaÜgqj B g wdikak;u ud¾.fha p,s; ùu

i`oyd A fndaÜgqj W;=ßka ngysr ÈYdjg fhduql, hq;= nj fmkajkak' sin =       fõ'

fndaÜgq w;r wdikak;u ÿr yd ta i`oyd .;jQ ld,h fidhkak'

23' P kejla 30 kmh1 fõ.fhka kef.kysr ÈYdjgo Q kejla 40 kmh1 fõ.fhka ol=Kq

ÈYdjg o p,s; fõ' keõ folu ksh; fõ. iy ksh; ud¾. mj;ajd .kS' tla;rd

wjia:djl § keõ fol tajdfha fmf;ys fþok ,CIHh jk O g 10 km ÿßka O fj;

<`.dfjñka mej;=Ks' meh t ld,hlg miqj P iy Q w;r mj;sk ÿr fidhkak' ta khska

P iy Q tlsfklg wdikak;u wjia:dfjÈ t ys w.h fidhkak' wdikak;u ÿr fidhkak'

P iy Q tlsfklg wdikak;u wjia:dfõ§ P isg Q o¾Ykh jk ÈYdj kef.kysßka

tan1        fldaKhla ol=Kq foig jk nj fmkajkak'

24' A iy B keõ foll m%fõ. ms<sfj,ska 8 (23i + j) kmh1 yd 2 (3i  3j) kmh1 fõ'

tajdfha msysàï ffoYsl ms<sfj,ska oj,a 12 g 4 (i + 2j) km  yd 12 (i + 2j) fõ'

(i) A iuqoafoaY rduqfõ B f.a fm;

(ii) A yd B w;r fláu ÿr = 4 (6  2) km nj fmkajd ta i`oyd .;jQ ld,h

fidhkak'

25' W;=re ÈYdjg fkdÜ 12 l fõ.fhka .uka lrk A kefõ lms;akdjrhdg kdúl ie;mqï

10 la ngysßka we;s B kej ol=fKka 300 la kef.kysr ÈYdjg fkdÜ 123 l fõ.fhka

.uka lrkakd fia fmfka'

(i) B kefõ kshu m%fõ.h fidhkak'

(ii) keõ fol tlsfklg wdikakj msysgk úg B isg A ys È.xYh 0600  nj fmkajkak'

(iii) A m%ydrl fk!ldjla kï yd thg fjä ;eìh yels Wmßu mrdih kdúl ie;mqï

9 la kï B kej       min  l ;=< wk;=rg Ndckh úh yels nj fmkajkak'

5
13

3
4

1
32

B
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26' ol=Kq ÈYdjg u kmh1  fõ.fhka hd;%d lrk hqO kejl lms;dkajrhd ish kejg ngysr

foiska d km ÿrlska" W;=ßka 300 la kef.kysr ÈYdjg  u3 kmh1  fõ.fhka hd;%d lrk

fia fmfkk i;=re kejla olshs'

(i) i;=re kefjys m%fõ.h fidhkak'

(ii) keõ fol tlsfklg wdikak;u jk úg" hqO kefõ isg i;=re kefõ È.xYh;a"

tu keõ fol w;r flá;u ÿr;a fidhkak'

(iii) hqO kejg 0.9 km ÿrla fjä ;eìh yels kï" i;=re kej ñks;a;= 122

ld,hla ;=< hqO kefjys fjä j,g Ndckh ùug bv we;s nj fmkajkak'

27' W;=rg 24 kmh1 l fõ.fhka .uka lrk A kejl lms;dka ngysßka 16km l ÿrla

wE;ska B kejla olshs' Tyqg B kej ol=fKka 300 la kef.kysrg jQ ÈYdjg

243 kmh1  fõ.fhka .uka lrkakdfia fmfkhs'

(i) B kefõ kshu m%fõ.h fidhkak'

(ii) A yd B keõ b;du wdikak msysàfï we;s úg B isg A ys ÈYdj fidhkak'

(iii) A hkq 415 km l ÿrla olajd fjä ;eìh yels ;=jlal= iúfldg we;s hqO kejla

kï" B hdkhg m<uq m%ydrh t,a, ùug m%:uj" wdrïNl msysàfï isg B hdkh

     km  ÿrla ;u .uka ud¾.fhys .uka l< hq;= nj fmkajkak'

(iv) B kej ñks;a;= 20 l ld,hla wk;=f¾ mj;sk nj fmkajkak'

28' u kmh1  m%fõ.fhka kef.kysr ÈYdjg p,s;h jk A kejg r km ÿrla kef.kysßka"

i;=re B kejla u2kmh1  m%fõ.fhka ksß; ÈYdjg p,s;h jkakdla fuka oDIH fõ' B
f.a i;H m%fõ.h fidhd keõ fol lsÜgqu ÿßka msysgk úg B kej A f.ka .sksfldK

ÈYdfõ msysgk nj fmkajkak' A kefõ ;=jlal=j, m%ydrl mrdih R (r > R >       ) kï"

B wk;=f¾ mj;sk ld,h      h  nj fmkajkak'

29' m%ydrl hd;%djla u kmh1 m%fõ.fhka W;=re foig hd;%d lrhs' iíueÍkhla uqyqÿ

mDIaGhg hka;ï háka v kmh1 m%fõ.fhka W;=ßka niakdysrg j,ska wdk; jk fl,ska

u.l p,s; fõ' (v cos > u)  tla;rd fudfyd;l§ iíueÍkh m%ydrl hd;%dfõ isg

d km ÿßka kef.kysr foiska ;sfí' m%ydrl hd;%dfõ úia;D; wjldYfha iíueÍkfha

fm; igyka lr"

(i) m%ydrl hd;%dfõ yd iíueÍkh w;r fláu ÿr  S = nj

fmkajkak'

d
u

8 43
3

 

r
2

2R2 r2

u

d (v cos  u)
(u2 v2  2uv cos )
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(ii) m%ydrl hd;%dfõ ;=jlal=j, m%ydrl mrdih R kï (R > S) meh

      ld,hla ;=< iíueÍkh wk;=f¾ nj fmkajkak'

30' m%ydrl hd;%djla 2u kmh1  ksh; fõ.hlska yß W;=re ÈYdjg .uka lrhs' t = 0
fudfyd;l m%ydrl hd;%djg yß kef.kysßka a km ÿßka i;=re hd;%djla Èia fõ' i;=re

hd;%dj u km1 m%fõ.fhka ngysßka 300  la W;=re ÈYdjg p,s; fõ' m%ydrl hd;%dfõ

mrdih     km kï i;=re hd;%dj mj;sk ld,h meh    nj fmkajkak'

31' A, B keõ fol m%fõ. ms<sfj,ska 253kmh1  yd 25 kmh1 fõ' t = 0 fudfyd;l A
iuqoafoaY rduqfõ B kej 10km ÿßka ol=Kq ÈYdfõ msysgd we;' A kej kef.kysr

ÈYdjg p,s; fõ' B kej W;=frka 600  la kef.kysr ÈYdjg p,s; fõ' A kefjys

;=jlal=j, m%ydrl mrdih 9km kï" A yd B w;r fláu ÿr 53km nj fmkajd B kej

wk;=f¾ mj;sk ld,h      nj fmkajkak'

32' P kï fmd,sia r:hlg kef.kysßka d ÿßka A kï fydr nvq /.;a r:hla we;' A r:h

2u m%fõ.fhka ngysßka 600 W;=r n,d Odjkh lrhs' fuh ÿgq U m%fõ.hla iys; P r:h

U m%fõ.fhka A r:h ¨yqn§' P ys fjä ;eîfï mrdih        kï A wk;=f¾ mj;sk

Wmßu ld,h nj fmkajkak' P ys fjä ;eîfï mrdih      kï A wk;=f¾

fkdue;s nj fmkajkak'

33' l=re,af,la iy lsß,a,shla fmd<fõ isg tlu Wi we;s .ia uqÿka 2 l isà' Tjqka tlu

;sria uÜgfï mshdir lrhs' tla;rd fudfyd;l lsß,a,sh isák ,CIHfha isg 43
ngysr ÈYdfõ l=re,a,d isà' lsß,a,sh W;=rg 3u fõ.fhka p,s; fõ' l=re,a,d W;=frka

300 la kef.kysr ÈYdjg u m%fõ.fhka p,s; fõ' lsß,a,sh ñysß kdohla ksl=;a lrk

w;r th tll       ÿrlg wefia' l=re,a,dg lsß,a,shf.a kdoh wefik ld, mrdih

fidhkak'

34' kef.kysr foig 8 kmh1  fõ.hlska .uka .kakd ihsl,alrefjl=g W;=re foiska

iq<`.la yuk nj ±fka' ihsl,fha fõ.h fo.=K l< miq iq<`. Bidk foiska yud tk

nj Tyqg ±fka' iq<f`.a m%fõ.h ^fkdfjkiaj mj;shs kï& fidhkak'

(R2  S2)
(u2 + v2  2uv cos )

b
2

3b2 9a2

3u

26
25

3d
4

d
2u

5
3

d
2

13
2

C
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35' 5 kmh1 m%fõ.fhka ngysrg p,s; jk ñksfil=g iq<`. jhU ÈYdfõ isg yukakdla

fuka fmfka' Tyq 10 kmh1  m%fõ.hlska kef.kysr ÈYdjg p,s; jk úg iq<`. Bidk

ÈYdfõ isg yukakdla fuka fmfka kï iq<f`.a i;H m%fõ.h fidhkak'

36' fudag¾ ihsl,hla mÈkafkla 30 kmh1  fõ.fhka .sksfldK ÈYdjg .uka lrk úg

Tyqg fmfkkafka iq<`.la kef.kysßka yukfiah' Tyq tu fõ.fhkau ksß; ÈYdjg

nhsisl,h mÈk úg Tyqg fmfkkafka iq<`. ngysr isg l,ska wjia:djg jvd fo.=Khl

fõ.fhka yuk fiah' iq<f`.a ienE fõ.h 105 kmh1 nj o" tys ÈYdj kef.kysßka 

ol=Kq ÈYdjg njo fmkajkak' fuys = cos1       fõ'

37' ñksfila merIqghlska isriaj my<g p,s; ùfï§ Tyqf.a m%fõ.h v ms1  jk úg jeys

ìxÿ isrig fldaKhlska jefgkakd fia Tyqg fmfka' Tyqf.a m%fõ.h 2v ms1  jk úg

jeys ìxÿ isrig fldaKhlska wdk;j jefgkakd fia Tyqg fmfka' jeys ìxÿ jefgk

kshu ÈYdj isrig wdk; kï wjia:d fol i`oydu m%fõ. ;%sfldaK tlu igyfka

ks¾udKh lrkak' cot m%fïhh Ndú;d lsÍfuka fyda wka l%uhlska"

cot = 2 cot  cot  nj fmkajkak'

38' u m%fõ.fhka kef.kysrg .uka lrk u.sfhl=g kef.kysßka W;=rg jQ ÈYdjl isg

iq<`.la yukakdfia ±fka' Tyq 2u m%fõ.fhka W;=rg .uka lrk úg tu iq<`.

kef.kysßka W;=rg jQ ÈYdjl isg yukakdfia ±fka' iq<`. i;H jYfhkau ngysßka

ol=Kg tan1   fldaKhla jQ ÈYdjlska jk nj fmkajkak'

39' ol=Kq ÈYdjg Ukmh1  m%fõ.fhka p,s;h jk r:hlg iq<`. ol=Kska (< /2) ngysr

ÈYdjg Ukmh1 m%fõ.fhka yukakdla fuka ±fka' fuu r:h ol=Kq ÈYdjg 2Ukmh1

m%fõ.fhka p,s;h jk úg iq<`. W;=ßka (< /2)ngysr ÈYdjg yukakdla fuka ±fka'

iq<f`.a i;H m%fõ.h ol=Kska      ngysr ÈYdjg 2U cos     kmh1  nj;a =    

nj;a fojk wjia:dfõ r:hg idfmalaI iq<f`.a fõ.h 2U sin      kmh1 nj;a fmkajkak'

40' nhsisl,alrejl= u ksh; m%fõ.fhka .sksfldK foig p,s; jk úg BYdk foi isg

iq<`. yud tkq ±fka' nhsisl,alre 2u ksh; ksh; m%fõ.fhka ksß; foig p,s; jk

úg jhU foi isg iq<`. yud tkq ±fka' wjia:d fofla§u iq<f`.a i;H m%fõ.h ksh;j

mj;S kï" th ksrEmKh lsÍug m%fõ. ;%sfldaK folu tlu igyfka ks¾udKh lrkak'

tkhska iq<f`.a ienE m%fõ.fha úYd,;ajh 5u  nj fmkajd tys ol=Kska  tan1

fldaKhla ngysr ÈYdjg jk nj fmkajkak'

 1
10

tan (2 + tan )
2 + tan 


2


2


2


2


2

1
3
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41' u.sfhl= kef.kysr ÈYdjg v  m%fõ.fhka p,s; jk úg ksh; m%fõ.fhka yuk iq<`.la

W;=f¾ isg yukakdla fuka ±fka' u.shd 3v m%fõ.fhka kef.kysßka 600 la ol=Kq ÈYdjg

p,s; jk úg kef.kysr isg iq<`. yukq ±fka' wjia:d fol i`oydu .e<fmk m%fõ.

;%sfldaK tlu igykl ks¾udKh lrkak' tkhska iq<f`.a ienE m%fõ.fha úYd,;ajh

31       nj fmkajkak'

42' A fndaÜgqj kef.kysr ÈYdjg 2u ms1  m%fõ.fhka p,s; fõ' B fndaÜgqj u ms1

m%fõ.fhka p,s; jk w;r È.xYh 0300  la fõ' tla;rd fudfyd;l A ys ksÍlaIlhl=

C fndaÜgqj ol=Kg p,s; jkq olS' B ys ksÍlaIlhl= úiska C ys È.xYh 1500  nj olS' C
ys m%fõ.h u7 nj fmkajd tys ÈYdj fidhkak'

43' fkdÜ 20 l fõ.fhka W;=rg .uka lrk A kejl ksÍlaIlhl= i;=re fndaÜgqjla Bidk

foig p,s; jk nj olS' fkdÜ 20 l fõ.fhka ol=Kg .uka lrk B kejl ksÍlaIlhd

tu i;=re fndaÜgqju W;=frka 300 la kef.kysr foig .uka lrk nj olS' i;=re

fndaÜgqj W;=ßka kef.kysr ÈYdjg .uka lrhs kï tan = 3  1 nj fmkajkak'

44' fudag¾ r:hla u ms1  m%fõ.fhka ol=Kq ÈYdjg p,s; fõ' ßhÿrdg ±fkk wdldrhg

iq<`. ngysßka W;=re ÈYdjg p,s; fõ' tu m%fõ.fhkau r:h W;=rg p,s; jk úg

iq<`. ngysßka W;=re ÈYdjg p,s;jk nj ßhÿrdg ±fka' r:h 2u ms1 m%fõ.fhka

W;=rg p,s; jk úg iq<`. ngysßka W;=re ÈYdjg p,s; jk nj ßhÿrdg ±fka'

2 tan  = 3 tan tan nj fmkajkak'

45' <ufhla taldldr m%fõ.fhka W;=re ÈYdjg p,s; jk úg iq<`. kef.kysßka W;=re

ÈYdjg yuk nj <uhdg ±fka' <uhd m<uq m%fõ.fhkau kef.kysrg p,s; jk úg

iq<`. W;=ßka kef.kysr ÈYdjg yuk nj <uhdg ±fka' iq<f`.a ÈYdj ngysßka 

ol=Kq ÈYdfjka kï tan =    nj fmkajkak'

46' A ñksfila W;=re ÈYdjg u ksh; m%fõ.fhka o" B ñksfila kef.kysr ÈYdjg ksh; u
m%fõ.fhka o  p,s; fõ' W;=ßka fldaKhla kef.kysr ÈYdjg iq<`. yuk nj A g
±fka' kef.kysßka 2 fldaKhla W;=re ÈYdjg iq<`. yuk nj B g ±fka' A iy B
mokï lr.ksñka fmd<jg idfmalaIj iq<f`.a m%fõ.h ksrEmKh jk fia m%fõ. ;%sfldaK

tlu igykl ks¾udKh lr" iq<f`.a i;H p,s; ÈYdj kef.kysßka

tan1        fldaKhla W;=rg jk nj idOkh lrkak'

v
2

1 + tan 
1 + tan 

2 cos cos (/4 )
cos (/4 2)
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47' tla kejla 48 kmh1  l fõ.fhka ol=Kq foig hd;%d lrhs' fojeks kejla 32 kmh1 l

fõ.fhka kef.kysr foig hd;%d lrhs' m<uq kefõ kdjql msßig ;=kajeks kejla

BYdk ÈYdjg hd;%d lrkq fia fmfkhs' fojeks kefõ kdjql msßig fï ;=kajeks kej

300 la ol=Kska" ngysr ÈYdjlg hd;%d lrk fia fmfkhs' ;=kajeks kefõ .uka ud¾.h;a"

fõ.h;a fidhkak'

48' ol=Kg ksh; fõ.fhka .uka lrk u.sfhl=g W;=ßka 150 fldaKhla kef.kysrg jQ

ÈYdjlg iq<`.la yukq ±fka' u.shd tu fõ.fhkau ngysrg .uka lrk úg kef.kysßka

450 fldaKhla W;=rg jQ ÈYdjlg iq<`. yukq ±fka' ksh; jYfhkau iq<`. yukafka

kef.kysßka tan1      fldaKhla W;=rg jQ ÈYdjlg nj idOkh lrkak'

49' l%Svlfhla ;u mqyqKqfõ§ W;=re ÈYdjg v ms1  m%fõ.fhka ÿjhs' W;=frka kef.kysr

ÈYdfjka iq<`.la tu tk nj Tyqg ±fka' 00 < < 450 fõ' l%Svlhd wdmiq yeÍ m<uq

m%fõ.fhkau ol=Kq ÈYdjg ÿjhs' kef.kysßka ol=Kq ÈYdfjka iq<`. yuk nj Tyqg

±fka' iq<f`.a i;H m%fõ.fha úYd,;ajh v ms1 njo ÈYdj ol=Kska 2ngysr ÈYdjg

njo fmkajkak'

50' W;=re ÈYdjg taldldr u m%fõ.hlska hd;%d lrk A kejlg" W;=frka kef.kysrg

wxYl fldaKhlska fhduq jQ ÈYdfjka ;ud foig t<efUk B l=vd ÿï kejla Èiafõ'

tu fudfydf;a u A kejg ol=fKka ngysrg wxYl fldaKfhka fhduq jQ ÈYdfjka

;ud foih t<efUk fjk;a C ÿï kejla o Èiafõ' B iy C tla tla kej ksYap, c,fha

v taldldr fõ.fhka p,kh jk w;r B kej ol=fKka ngysrg wxYl fldaKhla

idok ÈYdjg o" C kej W;=frka kef.kysrg wxYl  fldaKhla idok ÈYdjg o"

mojkq ,efí' 00 < < < < 900  kï" A iy B i`oyd m%fõ. ;%sfldaKh o A iy C i`oyd

m%fõ. ;%sfldaKh o tlu rEm igykl w`Èkak'

tkhska    =      =       nj o C g idfmalaIj B ys m%fõ.fha

úYd,;ajh 2v2  u2  sin2   nj o fmkajkak'

51' ñksfil= v m%fõ.fhka kef.kysr ÈYdj p,s; jk úg taldldr m%fõ.fhka yuk iq<`.la

kef.kysßka fldaKhla W;=re ÈYdfõ isg yukakdfia Tyqg ±fka' ñksid tu fõ.fhkau

ol=Kq ÈYdjg p,s; jk úg iq<`. kef.kysßka fldaKhla ol=Kq ÈYdjg yukakdfia

Tyqg ±fka' iq<`. i;H jYfhkau yudhkafka kef.kysr fldaKhla ol=Kg jQ ÈYdjg

kï" wjia:d fol i`oyd u m%fõ. ;%sfldaK tlu igyfka we`o

cos sin ( +) = sin sin () nj fmkajkak'

3 + 3
2

 

v
sin 

u
sin ()

u
sin ()
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52' ñksfila ;sria ÈYdjg .uka lrk úg jeiaila ;srig fldaKhla wdk;j jefgkakd

fia fmfka' Tyq tu ir, f¾Ldfõu Bg m%;súreoaOj tu ÈYdjgu tu m%fõ.fhkau

.uka lrk úg jeiai tu ÈYdjg wdk;j jefgkakd fia fmfka' jeiafia kshu ÈYdj

kï" tan =      nj fmkajkak'

53' kejla 30 kmh1 lska ngysr hd;%d lrk w;r fojk kejla 20 kmh1 lska ol=Kg hd;%d

lrhs' m<uq kefõ keúhkag ;=kajk kejla .sksfldK ÈYdfõ hd;%d lrk fia fmfkk

w;r" fojeks kefõ keúhkag th W;=ßka ngysrg 600  l ÈYdfõ hd;%d lrkakd fia

fmfka' ;=kajeks kej ol=fKka ngysrg 750 ÈYdfõ hd;%d lrk nj fmkajkak'

54' A kejla u kmh1 ksh; m%fõ.fhka W;=rg p,s; fjhs' tla;rd fudfyd;l§ A g akm
ÿrla kef.kysßka B kejla o¾Ykh úh' meh t ld,hlg miqj A g B o¾Ykh jQfha

2a km ÿrla ol=Kq ÈYdfjks' B kej v kmh1 ksh; m%fõ.fhka p,s; jk kuq;a A g
fmfkkafka B kej w kmh1 ksh; m%fõ.fhka p,s; jk wkaoñks' 5u > 2w kï B f.a

ienE p,s; ÈYdj ngysßka tan1 fldaKhla W;=rg jk nj idOkh lrkak'

55' A kejla 24 kmh1  m%fõ.fhka ol=Kq foig hd;%d lrñka ;sìKs' tla;rd fudfyd;l§

B kejla A kejg 3km ÿrla BYdk ÈYdfjka o¾Ykh úh' úkdä 30 lg miq B kej A g
3km ÿrla kef.kysßka olakd ,§' keõ fol w;r flá;u ÿr o" B kefõ m%fõ.h o

fidhkak' ^B kej fmd<jg idfmalaIj iDcq m:hl p,kh jk nj i,lkak'&

56' kejla u ksh; m%fõ.fhka ol=Kq ÈYdjg p,s; fõ' kefõ isák ksÍlaIlfhl= úiska

tla;rd fudfyd;l§ kef.kysr foiska 5a ÿrlska fndaÜgqjla ksÍlaIKh lrk ,o

w;r       ld,hlg miqj kef.kysßka cos 1      fldaKhla ol=Kq foiska 4a ÿrlska

fndaÜgqj ;sfnkq ksÍlaIKh lrk ,§' kejg idfmalaIj fndaÜgqfõ p,s;h ie,lSfuka"

fndaÜgqfõ i;H p,s; ÈYdj ol=Kska cos 1              fldaKhla ngysrg jk nj idOkh

lrkak' fndaÜgqfõ i;H m%fõ.h 3u         nj o idOkh lrkak'

^fndaÜgqj fmd<jg idfmalaIj iDcq m:hl p,kh jk nj i,lkak'&

2 sin sin 
sin ()

5u  2w
w

 

D

4
5

3a
u

 3
10

2
5
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57' A iy B keõ follg ms<sfj,ska 4u iy 5u fõ. we;' A kef.kysr n,do B w{d;

ir, f¾Çh ud¾.hl o hd;%d lrhs' t = 0 úg A ys ksÍlaIlhl= B kej 4d ol=Kska olsk

w;r t = T úg 3d ngysßka olshs' A ys rduqfõ B f.a fm; ie,lSfuka T =

nj fmkajkak'

58' ir, ud¾.hl fõ.fhka p,s;h jk A kej" tla;rd fudfyd;l§ u kmh1 fõ.fhka

kef.kysr ÈYdjg p,s;h jk B kejg a km ÿrla ol=Kq foiska msysghs' mehlg miqj

A, B g        km  ÿrla Bidk foiska msysghs' idfmalaI m%fõ. uQ,O¾uh Ndú;fhka A f.a

p,s; ÈYdj W;=frka tan1               la kef.kysrg nj fmkajkak'

59' A kejla W;=re foig 40 kmh1 ksh; fõ.fhka p,s; fõ' B kejlg 60 kmh1  Wmßu

fõ.hla ,nd.; yel' A g 10km ÿrla kef.kysßka jQ msysgqulg B kej yels blauKska

p,s; úh hq;=j mj;S' B p,s;h wrUk úg§ A g 10km ÿßka ol=Kska 300  la ngysr

foiska B mej;=Ks' B p,s; úh hq;= ÈYdj fidhkak' wod, msysgqu olajd p,s; ùug B g
.;jk ld,h fidhkak' p,s;h w;r;=f¾§ keõ fol w;r we;sjk flá;u ÿr o

fidhkak'

60' t = 0 § A keue;s kejla kef.kysr ÈYdjg u fõ.fhka .uka lrñka ;snqK w;r B
keue;s kejla A g d ÿrla ol=Kq ÈYdfjka .uka lrñka ;snqKs' tys fõ.h v jk w;r

.uka ÈYdj W;=frka 300  la ngysrg fhduqù ;snqKs'

(i) B g idfmalaIj A f.a m%fõ.fha úYd,;ajh u2 + v2  + uv nj fmkajkak'

(ii) B f.a iuqoafoaY rduqfõ A f.a .uka ud¾.h i,ld A yd B w;r ÿr d g iudkj

kej; msysgkafka t =    úg § nj fmkajkak'

61' .`.l A, B, C kï fndahdj,a ;=kla mdoh a ne.ska jQ iumdo ;%sfldaKhl YS¾Ij, msysgd

we;' .`. AB ÈYdjg u m%fõ.fhka .,d niS' fndaÜgqjl ksYap, c,fha m%fõ.h v (> u)

h' fndaÜgqjg ABCA m:h f.jd hEug .;jk ld,h        a  nj

fmkajkak'

(41  4) d
3u

 a
2

2u + a
3a

 

vd3
u2 + v2  + uv

E

v2  + 4v2  3u2

v2   u2
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62' taldldrj u m%fõ.fhka .,dnisk iDcq bjqre we;s m<, 3a jQ .`.l tla bjqrl A
,CIHhg m%;suqL wfkla bgqf¾ ,laIHh B h' fuys AB f¾Ldj u; C l=vd ¥m; we;'

^AC = a yd CB = 2a fõ'& A ,CIHh we;s bjqr u; A g my<ska M ,CIHh;a" B ,CIHh

we;s bjqr u; B g my<ska N ,CIHh;a msysgd we;af;a ACM = BCN = jk mßÈh' P yd

Q hy¿jka fofofkl= tl úg C isg p,s;h wrUd c,hg idfmaCIj ms<sfj,ska 2u yd

4u m%fõ.j,ska .uka lrkafka M yd N ,CIHj,ska tlúg f.dvneish yels jk wkaoñks'

15 + sin2  23 + sin2  = sin nj fmkajd tu.ska = sin1            nj

wfmdaykh lrkak'

63' A, B yd C jQ l,S CAB iDcqfldaKS iuoaúmdo ;%sfldaKhla jk fia msysá ,CIHh ;=kls'

A, C ,CIHh v fõ.fhka .,k ..la tla bjqrlo B ,CIHh A g yß fl,ska .f`.a

wfkla bjqf¾ o msysgd we;' c,hg idfmalaIj u m%fõ.hlska msysksh yels ñksfila t1

ld,hl § A j,ska msg;aj B ,CIHhg msyskd wdmiq meñfKa' Tyqg A j,ska msg;aj C

,CIHhg msyskd kej; A g meñKSug t2 ld,hla .;fõ     =    nj fmkajkak'

64' ir, iudka;r bjqre iys; .`.la taldldr v m%fõ.fhka .,d niS' <ufhl=f.a ksYap,

c,fha msyskSfï m%fõ.h 4u fõ' .f`.a m<, d fõ' tla bjqrl jQ ,CIHhl isg wfkla

bjqf¾ d ÿrla .. by,ska msysá ,CIHh lrd ir, f¾Ldjla Tiafia <uhd msyskd hkafka

kï" m%fõ. ;%sfldaKhla we`o .f.ka tf;r ùug <uhdg .;jk ld,h fidhkak'

65' m<, a jk ir, iudka;r bjqre iys; .`.l tla bjqrl ,CIHhla A o wfkla bjqf¾

m%;suqL ,CIHh B o B isg b ÿrla .`. my<ska B msysá bjqr u; ,CIHh C o fõ' .`.

ksh; u m%fõ.fhka .,d niS' ñksfil=f.a ksYap, c,fha m%fõ.h v (> u) fjhs' ñksid A
isg wrUd AC Èf.a msyskd f.dia  C fj; meñfKa' ñksid msyskk ÈYdj AC iu`. idok

fldaKh sin1    nj;a p,s;h i`oyd .; jQ ld,h

nj;a idOkh lrkak'

66' iudka;r bjqre we;s .`.l tlu bjqf¾ A yd B ,laIH fol msysgd we;' B msysgd

we;af;a A g .`. my<sks' AB = lm fõ' .f`.a m<, dm jk w;r tys c,fha m%fõ.h

V ms1 fõ' A g yß fl<ska úreoaO bjqf¾ C ,laIHh msysghs' A isg ñksfila msyskSug

mgka .kafka C fj; <`.d ùugh' c,hg idfmalaIj Tyqg msysksh yels fõ.h

U1 ms1  fõ' tu fudfydf;a § ;j;a ñksfila B isg msyskSuh mgka .kafka C fj; <`.d

ùugh' c,hg idfmalaIj Tyqg msysksh yels fõ.h U2 ms1 fõ'

^V < U1 < U2  fõ'&

(i) m<uq ñksidg C fj; <`.dùug .kakd ld,h ;;amr nj fmkajkak'

1
2 2

 

t1

t2

u2  v2

u

ua
va2 + b2

a2  + b2

(a2  + b2) v2 a2u2   + bu

d
u2  v2

1
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(ii) fojekakd msysksh hq;af;a BC iu`. sin1       fldaKhla idok ÈYdfõ

nj fmkajkak'

67' c,h óg¾ d jQ .`.la c,h u (ms1)  fõ.fhka .,d hhs' ksi, c,fha 3u (ms1) fõ.fhka

msyskd hd yels <ufhla tla bjqrl A ,CIHfha isá;s' B hkq AB f¾Ldj c, myf¾ ÈYdj

iu. iq̈  fldaKhla idok mßÈ wfkla bjqf¾ jQ B ,laIHhls' <uhd A isg B g f.dia

kej; A lrd ,`.d fõ' B isg A f;la wdmiq taug .;jk ld,h A isg B f;la hdug

.;jk ld,h fuka tlyudrl .=Khla kï"

(i) cos2 =        nj o"

(ii) A isg B f;la hk .ufka È bjqre j,g idfmalaIj m%fõ.h 23u nj o"

(iii) <uhd fo.ukg .kakd uq¿ ld,h      nj o fmkajkak'

68' iudka;r bjqre we;s m<, a jk iDcq .`.la taldldr fõ.fhka .,hs' P, Q hkq tlu

bjqrla u; .`. .,k ÈYdjg msysá ,laIH folls' fuys PQ = a fõ' msyskqïlrefjl=g

P isg Q olajd o" Q isg P olajd o" msyskSu i`oyd .;jk ld, ms<sfj,ska T1 iy T2
 fõ'

.`. .,k fõ.h  a nj fmkajkak' msyskqïlreg P ,CIHfha isg Bg yß fl,ska

wfkla bjqf¾ jQ l ,CIHhg msyskSu i`oyd .;jk ld,h T1 T2  nj fmkajkak'

69' fudag¾ fndaÜgqjlg ksi, c,fha v kmh1  l ksh; fõ.fhka .uka l< yel' W;=ßka 
fldaKhla ngysßka msysá ÈYdjl isg taldldr m%pKav Èh je,la 6 kmh1 l ksh;

fõ.fhka X jrdh yryd .uka lrk Èkhl" fndaÜgqjg X jrdfha isg Y fndahdjla

foig .uka lrhs' Y msysgd we;af;a X g W;=ßka 300 la kef.kysr ÈYdjla Tiafia 5km

ÿrla wE;sks' X isg Y olajd .ukg mehla .; fõ kï 3 cos  sin  =

nj fmkajkak' Y isg X olajd wdmiq .ukg fndaÜgqj .kakd ld,h meh 1$2 la fõ kï"

v iy fidhkak'

70' ñksfil=g ksi, Èfhys u ms1 i;; fõ.hlska fndaÜgqjla meoúh yelsh' n,af,l=g

ksi, Èfhys v ms1 i;; fõ.hlska msysksh yelsh' ñksid;a" n,a,d;a v ms1 m%fõ.fhka

i;; f,i .,d hk ógr a m<,e;s iDcq .`.l tlu bjqr u; ms<sfj,ska A, B ,CIHh

foll isá;s' AB ys È. ógr d fõ' V ys (V < u < v) ÈYdfjka AB msysgd we;' A g
fl<skau m%;súreoaO f,i msysá C ,CIHfha § wfkla bjqr fj; t<efUk fia ñksid .`.

yryd ;u fndaÜgqj mojhs' A isg C lrd hdug Tyqg .;jk ld,h ;;amr

nj fmkajkak'

V
  U2

d
d2 + l2

 

1
3

22d
8u

(T1 T2)
2T1 T2

v2  61
30

a
u2  v2
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ñksid A ys§ ;u fndaÜgqj Èh;a lrk úg n,a,d B ys§ Èhg mek .f`.a § ñksid uqK

.efik fia ir, f¾Ldjla Tiafia msyskhs' Tjqka A isg ógr      ÿßka

AC u; msysá D ,CIHhl§ tflla wfkldg yuqjkafka fï ÿr a g wvqkï nj idOkh

lrkak'

71' m<, d jQ iDcq .`.l c,h taldldr u m%fõ.fhka .,d hhs' c,hg idfmalaIj v fõ.hlska

msyskSug yels ñksfila .xbjqrg ,ïnj .`. yryd p,kh jk mßÈ msyskhs' .`.

;rKh lsÍug ñksid .kakd T ld,h fidhkak' tu ñksidg d ÿrla bjqrg iudka;rj

Wvq.x n,d msyskd wdmiq wdrïNl ia:dkhg msyskSug .;jk ld,h    nj

fmkajkak' u g jvd v úYd, úh hq;af;a wehs@

72' iq<`.la u m%fõ.fhka ngysr isg kef.kysrg yuhs' ksi, jd;fha§ .=jka hdkhl

fõ.h v fõ' (v > u) .=jkahdkhla W;=frka kef.kysr ÈYdjg a ÿrla f.dia kej;

wdrïNl ,CIHhg meñfKa' mshdir ld,h fidhkak'

73' A .=jkaf;dgqm,g kef.kysßka B .=jkaf;dgqm< msysgd we;' kef.kysßka W;=rg jQ

ÈYdjlg u kmh1 fõ.fhka i;; iq<`.la yuhs' ksYap, jd;fha u kmh1 ( > 1)
fõ.fhka mshdir l, yels .=jka hdkhla A isg B g f.dia B isg A g taug ld,h

nj fmkajkak' fuys T hkq iq<`.la fkdue;s Èkl tu m:h iïmQ¾K

lsÍug hdkdj .kakd ld,hhs'

74' .=jka hdkhl ksi, jd;fha§ fõ.h u kmh1 fjhs' mDÓúhg idfmalaIj tys .uka u.

jkafka mdohla d km È. ABCDEF iúê Ivdi%hls' AB ÈYdjg v kmh1  (v < u)  m%fõ.fhka

yuk i;; taldldr iq<`.la we;' Ivdi%fha mdo 6 Tiafia jk .ufka ish,a, i`oyd

m%fõ. ;%sfldaK ̂ yelskï tlu rEmhl& w`Èkak' bx.%Sis wl=rej, wkqms<sfj,ska ±lafjk

w;rg .uka jdrhla iïmQ¾K lsÍug .;jk uq¿ ld,h meh         [u + 4u2 3v2]

nj fmkajkak'

75' .=jka hdkhla O .=jkaf;dgqm,l isg a km ÿßka jk A .=jkaf;dgqm<lg hEug msg;afõ'

ksi, jd;fha § .=jkahdkfha m%fõ.h v kmh1 fõ' OA f¾Ldjg 600 la wdk; ÈYdj g

iq<`. wkjr; u kmh1 m%fõ.fhka p,s; fõ' O isg A g hEug .=jkahdkh fhduql, hq;=

ÈYdj OA f¾Ldjg sin1         fldaKhlska wdk; nj fmkajkak' ta i`oyd .; jQ ld,h

o fidhkak'

d u2  v2

v2   u2  v2   v

2vt
v2   u2

T2  sin 2

2   1

2d
u2   v2



 3u
2v

 

F
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76' ksi, jd;fha wyia hdkhl m%fõ.h 250 kmh1fõ' ksß; ÈYdfõ isg 502 kmh1

m%fõ.fhka ksh; iq<`.la yuhs' A .=jkaf;dgqm,g 500 km W;=frka B .=jkaf;dgqm,

we;' A isg B g wyiahdih mshdir lsÍug ld,h;a" kej; wdmiq A g meñKSug

ld,h;a w;r wkqmd;h fidhkak'

77' ksi, ld,fha§ .=jkahdkhl fõ.h u jk w;r tys .uka u. ABCD frdïnihls'

CAB = 300 jk w;r AC ÈYdj Tiafia v ksh; fõ.hlska yud hhs kï" ABCDA u.ska

±lafjk ms<sfj,g .uka jdrhla iïmQ¾K lsÍug hdkdjg .;jk ld,h

nj fmkajkak' fuys T hkq iq<`.la fkdue;s úg by; m:h iïmQ¾K

lsÍug .;jk ld,hhs'

78' mdohl È. a jk iup;=ri%hl ABCD YS¾Ij, A, B, C, D .=jkaf;dgqm, y;rla we;'

ksi, jd;fha§ wyia hdkhl m%fõ.h u fõ' taldldr v ( < u) fõ.fhka iq<`.la AB g
iudka;r ÈYdjg yuhs' wyiahdkh ABCDA m:h mshdir lsÍug .kq,nk ld,h"

fldaK j,§ yerùug ld,hla .; fkdfõ hehs i,ld fidhkak'

79' wyiahdkhlg ksi, jdhqf.da,fhys u kmh1 m%fõ.hlska .uka l< yelsh' v kmh1

(v < u) ksh; m%fõ.hlska W;=re foiska yuk l=Kdgqjla we;s Èkl fuu wyiahdkh A
k.rhl isg Bg s km ÿrla we;s B k.rh fj; fl<skau f.dia fkdkj;ajd wdmiq

meñfKa' A k.rhg W;=f¾ isg  fldaKhla ngysr foiska B k.rh msysgd we;akï A

isg B fj; hdfï§;a" B isg wdmiq A fj; tafï§;a" wyiahdkh AB g sin1 {    sin }

fldaKhlska wdk; ÈYd Tiafia fhduql< hq;= nj fmkajkak' fuu .ukg .; jQ ld,h

meh       nj o fmkajkak'

80' wyiahdkhl ksi, jd;fhys u kmh1 ksh; m%fõ.hlska .uka l< yelsh' v(< u)kmh1

ksh; fõ.hlska ksß; foiska yuk iq<`.la we;s Èfkl fuu hdkh A .=jkaf;dgqm,l

isg lkm ÿßka wE;ska msysá B .=jkaf;dgqm, fj; f.dia fkdkj;ajd wdmiq A f;dgqm,g

meñfKa' A g kef.kysr foiska B msysgd we;' A isg B olajd hdkh .uka lrk m%fõ.h

a kmh1 jk w;r B isg A olajd wdmiq meñfKkafka b kmh1 m%fõ.fhks'

(i) a + b = 4u2  2v2  yd ab = u2  v2  nj fmkajkak'

(ii) uq¿ .ukg .;jk iïmQ¾K ld,h l  h nj fmkajkak'

Tu4u2 v2

2(u2   v2)

>

v
u

2s u2  v2 sin2 
 u2  v2

4u2  2v2

 (u2  v2)
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81' ol=Kq ÈYdjg ksh; v m%fõ.hlska p,s; jk A kejlg W;=ßka fldaKhla kef.kysr

ÈYdfjka a ÿrlska  B kejla Èiafõ' tu fudfydf;au" A kejg" ol=Kska fldaKhla

ngysr ÈYdfjka a ÿrlska C kejla Èiafõ' B iy C keõ ksh; u ( > v) m%fõ.j,ska A
yuqjk fia ir, f¾Çh fm;aj, p,s; fjhs' A iy B i`oyd m%fõ. ;%sfldaK o" A iy C
i`oyd m%fõ. ;s%fldaK o tlu igykl w`Èkak' tu rEm igyk Ndú;fhka

(i) B iy C ys p,s; ÈYd w;r fldaKh 2 cos1          nj fmkajkak'

(ii) B g idfmalaIj C f.a m%fõ.fha úYd,;aj 2 u2  v2  sin2  nj fmkajkak'

(iii) B iy C g A yuqùu i`oyd .;jk ld,hka w;r wka;rh            njo

 fmkajkak'

82' A, B, C keue;s .=jkaf;dgqm, ;=kla O keu;s ;j;a .=jkaf;dgqm,la jgd msysgd we;'

OA = OB = OC = am iy AOB = BOC = COA fõ' ksi, Èkhl iq<`.la ke;s úg

.=jkahdkhlg u mh1 Wmßu fõ.hlska mshdir l, yel' v ms1 (v < u) fõ.hlska OA
ÈYdjg i;; taldldr iq<`.la yud ths kï OAOBOCO u.ska ±lafjk m:h mshdir

lsÍug hdkh .kakd wju ld,h  2a       fmkajkak'

83' A .=jkaf;dgqm,l a ÿßka Bidk foiska B .=jkaf;dgqm,la msysgd we;' B .=jkaf;dgqm,g

b ÿßka .sksfldK foiska C .=jkaf;dgqm,la msysgd we;' .=jkahdkhl ksYap, jd;fha

m%fõ.h v kmh1 fõ' .=jkahdkh A isg B olajd p,s; jk úg kef.kysr ÈYdjg

u kmh1 m%fõ.fhka iq<`.la yuhs' .=jkahdkh B isg C olajd p,s;j úg ngysr ÈYdjg

u kmh1 m%fõ.fhka iq<`. yuhs' hdkhg BC p,s;hg .;jk ld,h AB p,s;hg .;jk

ld,h fuka fo.=Khla fõ kï      =       nj idOkh lrkak'

84' fõ.h u kmh1  jQ fudag¾ fndaÜgqjlg" ksh; v(< u) v kmh1 m%fõ.fhka jhU ÈYdjg

.uka lrk kejla we,a,Sug wjYHj we;' wdrïNfha§" kej fudag¾ fndaÜgqfjka d km
W;=frka Èiafõ' m%fõ. ;%sfldaKhla we`o" kej we,a,Su i`oyd fudag¾ fndaÜgqj p,s; úh

hq;= ÈYdj fidhkak' kej we,a,Su isÿjkafka meh 2d      ld,hlg

miqj nj fmkajkak'

v sin 
u

 

2av cos 
u2   v2



> > >

u + 4u2  3v2

u2   v2

v2

u2

4a2 + b2

 (2a  b)2

G

[2u2  v2  + v]
 2(u2  v2)
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85' A fk!ldjlg d km kef.kysßka B fk!ldjla msysgd we;s w;r A fk!ldj kef.kysßka

ol=Kg jQ ÈYdjlg u kmh1  fõ.fhka p,kh fõ' B fk!ldjg ,nd.; yels Wmßu

fõ.h 3u kmh1 kï"

(i) A fk!ldj w,a,d .ekSug B hd;%d l< hq;= ÈYdj ol=Kska ngysrg cos1

nj o"

(ii) w,a,d .ekSug .;jk ld,h     [9  sin2  cos ] h  nj o fmkajkak'

(iii) w,a,d .ekSu isÿjk úg B .uka lr we;s ÿr fidhkak'

86' S1 iy S2 hk keõ fol ms<sfj,ska 203 kmh1  iy 40 kmh1  ksh; m%fõ. j,ska S1  kej

ol=Kq ÈYdjg o S2  kej ol=Kska 300 la ngysr ÈYdjg o hd;%d lrhs' yßhgu oyj,a

12.00 g S1 kej S2 g 40 km wE;ska ngysr ÈYdfõ msysgd we;akï"

(i) S1  yd S2  .efgk nj fmkajkak' (ii) tajd .efgk úg fõ,dj lSho@

87' wdrïNfha§ fudag¾ fndaÜgqjlg kdúl ie;mqï 12 la kef.kysßka kejla msysgk w;r"

kej fkdÜ 8 l taldldr m%fõ.fhka ngysßka 600  la W;=rg .uka lrñka mj;S' fudag¾

fndaÜgqj fkdÜ 53 l m%fõ.fhka kej yuqjk mßÈ .uka lrhs' m%fõ. ;%sfldaKh

w`Èñka kej yuqùug fudag¾ fndaÜgqj .uka l< hq;= ÈYdj fidhkak' meh

lg miq yuqùu isÿjk nj fmkajkak'

88' tlu Wiska p,s; jk A, B wyiahdkd foll m%fõ. 500 kmh1  fõ' B wyiahdkh

kef.kysr ÈYdjg p,s; fõ' t = 0 úg A iuqoafoaY rduqfõ B ol=Kska 600  la ngysr

ÈYdfõ 100 km ÿßka we;' A yd B .eàug ol=Kska 300  la ngysrg A wyiahdkh fhduql,

hq;= nj fmkajkak' .eàug ld,h meh nj fmkajkak'

89' kef.kysr yd W;=re ÈYdfõ tall ffoYsl i , j fõ' tallh meh yd lsf,daóg¾ fõ'

t = 0 úg A, B keõ foll msysgqï ffoYsl ms<sfj,ska 5i + 7j yd 3i + 13j fõ' tu

fudfydf;a tajdfha m%fõ. ms<sfj,ska i + 12j yd 4i + 3j fõ' A yd B .efgk nj fmkajd

.eàug ld,h úkdä 40 la nj fmkajkak'

90' A yd B kï wxY= folla O kï wp, ,CIHhlg idfmalaIj 7i  3j yd 5i  j msysgqï

ffoYsl we;s A0
  yd B0  ,CIHh j,ska .uka wdrïN lrhs' tajd ms<sfj,ska 2i + 2j yd

4i + j m%fõ. j,ska .uka lrhs' fuys tall lsf,daógr yd meh j,ska § we;'

(i) idfmalaI p,s; isoaOdka; u.ska A yd B tlsfkl .efgk nj fmkajkak'

(ii) fuu .egqu isÿjkafka p,s;h wdrïN ù fldmuK fõ,djlg miqo@

(iii) .egqï ia:dkfha msysgqï ffoYslh fidhkak'

sin 
3

d
8u

12 (33  4)
11

3
 15
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91' ñksfil= ksi, c,fha u ms1  m%fõ.fhka taldldrj msyskSug mq¿jk' n,af,l=g ksi,

c,fhys v ms1  taldldr m%fõ.fhka msyskSug mq¿jk' ñksid yd n,a,d úYd, m<,la

we;s w ms1  m%fõ.fhka .,d hk .`.l tlu bjqf¾ a m  ÿßka jk ,CIHh foll isá

ñksid .xbjqrg ,ïN fm;l p,s; jk fia t = 0 úg bjqf¾ isg .`.g mek mSkhs' ta

fudfydf;au n,a,do .`.g mek mSkhs' ñksid yd n,a,d .f`.a § yuqfõ' yuqùug hk

ld,h fidhd .xbjqf¾ isg yuqjk ,CIHhg ÿr fidhkak'

^n,a,d ñksidg my;au ,CIHhl we;'&

92' A kue;s kejla u ms1 m%fõ.hlska W;=rg .uka lrhs' tla;rd fudfyd;l A g d m
ÿrla kef.kysßka msysá B kï kejla v ms1  m%fõ.hlska hd;%d lrhs'

(i) v < u kï B g A iu. .eàug fkdyels njo"

(ii) v > u kï B g A iu. .eàug yels nj o fmkajd ta i`oyd .;jk ld,h

fidhkak'

93' A kï kejla W;=ßka fldaKhlska kef.kysrg u ms1  m%fõ.fhka hd;%d lrhs' tla;rd

fudfyd;l tu kejg d m ÿrla kef.kysßka B kue;s kejla v ms1  m%fõ.fhka hd;%d

lrhs' B g A iu. .eàug yels ÈYd folla we;s nj o" th ÈYd follska hk úg we;s

jk ld,dka;rh o fidhkak' fuys (u cos < v < u)  fõ'

94' ms;slrefjla W lvq,af,a o mkaÿ rlskafkla msáfha F ,CIHfha o isá;s' ms;slrejd

myrÿka mkaÿjla WF iu. fldaKhla idok ;sria ÈYdjlg .uka lrkafka mkaÿ

rlskakdg ÿjkakg yels fõ.h        l fõ.hlsks' mkaÿj yels blauKska /l .ekSu

i`oyd mkaÿ rlskakd tljrgu ;u by<u fõ.fhka ÿjkakg mgka .;fyd;a Tyq Èúh

hq;= ÈYdj fidhkak' mkaÿj fmd<jg iudka;rj ksh; fõ.fhka ;sria f,i .uka

lrkafka hehs Wml,amkh lrkak' mkaÿ rlskakd ógr S ÿrla Èj .sfha kï

< sin1        úg" | WF | = ógr     (4  9 sin2 + 3 cos ) nj fmkajkak'

95' A kejla fkdÜ 16 l fõ.fhka W;=ßka 600  la kef.kysrg jQ ÈYdjla Tiafia hd;%d lrhs'

tla;rd fudfyd;l§ kejg kdjql ie;mqï 8 la kef.kysßka B wdrlaIl" fndaÜgqjla

o¾Ykh úh' B fndaÜgqfõ fõ.h fkdÜ 10 kï B g A lrd <`.dúh yels ud¾. 2 la

we;snj fmkajd tu ÈYdjka y`ÿkajkak' thska blauKska <`.dúh yels ud¾.h Tiafia

.uka lsÍfuka A yd B yuqùug .;jk ld,h meh       nj fmkajkak'

96' ksYap, jd;fha v ms1  ksh; m%fõ.hlska .uka l< yels wyiahdkhla ngysßka 
iq¿fldaKhla W;=rg msysá ÈYdjl isg w ms1 m%fú.hlska ;sriaj ksh; iq<`.la yuk

Èkl kef.kysrg msg;a fõ' (wsin < v < w) kï ÈYd folla we;s nj;a" fuu ÈYd

1
2

1

3
2

 S
2

4
3 + 43
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fol Tiafia mshdir lrk úg kef.kysrg wyiahdkh .uka lrk tl ógrhla i`oyd

ld, m%udoh ;;amr        nj;a fmkajkak'

97' u kmh1  fõ.fhka .uka lrk iïneÍkhla ol=Kska 300  la ngysr ÈYdjg d km ÿrlska"

uqyqfoa jQ kejla olshs' tu kej v kmh1 m%fõ.fhka W;=rg .uka lrñka ;sfnhs' fuys

u < v < 2u  fõ' kejg idfmalaIj iíueÍkfha p,s;h ie,lSfuka" kej w,a,d .ekSu

i`oyd iíueÍkh ÈYd follska tlla Tiafia .uka l< hq;= nj fmkajd" tu ÈYd fol

w;r fldaKh fidhkak' tajdg wkqrEm ld," meh   lska fjkiajk nj

;jÿrg;a fmkajkak'

98' iudka;r m<, 300 m la jQ ir, bjqre iys; .`.la .,k taldldr m%fõ.h 5ms1  h'

ksYap, c,fha         ms1 fõ.hla we;s fndaÜgqjla tla bjqrl A isg wfkla bjqf¾ .`.

my<ska we;s B g meñKSfï n,dfmdfrd;a;=fjka p,s; fõ' AB = 500m fõ' fuu p,s;h

mj;ajd .ekSug fndaÜgqlreg fndaÜgqj fhduql, yels ÈYd ̂ c,hg idfmalaIj fndaÜgqfõ

m%fõ.fha ÈYd& folla mej;sh yels nj fmkajkak' tu ÈYd fol w;r fldaKh

cos1  (119/169) nj fmkajkak' fuu m%fõ.hka hgf;a p,s;h imqrd .ekSug fndaÜgqjg

;sìh yels l=vd;u ld,h iy jeä;u ld,h fidhkak'

99' uqr fndaÜgqjla Bg ngysßka 300  la W;=rg d km ÿrla wE;ska msysá kejla olshs' fuu

kej u kmh1  m%fõ.fhka kef.kysrg .uka lrhs' kej yuqùu i`oyd uqr fndaÜgqj

v kmh1 ksh; m%fõ.hlska .uka lrhs'

(i) v <        jk úg uqr fndaÜgqjg kej fj; <`.dúh fkdyels nj o"

(ii)     < v < u jk úg wvqu ld,hla ;=< uqr fndaÜgqj kej fj; <`.d ùug ie,iqï

lrhs kï tu wvqu ld,h nj meh        o fmkajkak'

100' wyiahdkdjla meh T ld,hl .ukla ^mshdiereula& i`oyd m%udKj;a bkaOk /f.k

hhs' ksi, ld,.=Khla ;sfnk úg tys fõ.h u fõ' wyiahdkfha .uka u. fjkia lsÍu

i`oyd .;jkafka fkd.sKsh yels ;rï ld,hla hehs Wml,amkh lrñka W;=f¾ isg

ol=Kq ÈYdjg v ( < u) fõ.fhka iq<`.la yuk úg W;=frka kef.kysr ÈYdjg

wyiahdkfha l%shdkaú; mrdih ^msg;g hdu iy wdmiq tau&  R =

nj fmkajkak' R mrdih Wmßuhla jkafka ys ljr w.hla i`oyd o@

d 4v2 v2

v2 u2

13
4

u
2

u
2

d (3u 4v2 u2)
2 (u2 v2)

H

T
2

(u2 v2)
2 u2 v2  sin 2

2v2 w2 sin2 
(w2  v2)
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101' ( + 1) u kmh1  ksh; fõ.hlska jd;hg idfmalaIj hd;%d lrk wyiahdkhla wyfia

meh t ld,hla .;lsÍu i`oyd iEfyk bkaOk /f.k hhs' u kmh1  ksh; fõ.hlska

ol=fKa isg iq<`.la yuk úg ksß; ÈYdj Tiafia hdkfha mrdih ^hdug yd taug&

      km  nj fmkajkak' fuys  < 1 jk ksh;hls'

102' fcÜ hdkhla v kmh1 wkjr; fõ.hlska o ksi, ld,.=Khla ;sfnk úg R0
 (km)

l%shdkaú; mrdihla o ^hdug iy taug& we;' W;=re foig w ( < v) kmh1 fõ.fhka

iq<`. yuk úg W;=frka kef.kysrg fcÜ hdkfha l%shdkaú; mrdih ^hdug iy

taug& R (km) fõ' fcÜ hdkhg /f.k hd yelafla meh T ld,hl .ukg muKla

bkaOk m%udKhla nj Wml,amkh lr  R =      nj fmkajkak'

103' È. a iy m<, b jQ fudag¾ r:hla u ksh; fõ.hlska iDcq ud¾.hla Tiafia Odjkh fõ'

fudag¾ r:fha lsÜgq me;af;a isg ud¾.fha whskg ÿr d fõ' fudag¾ r:fha p,s;fha ÈYdj

iu. fldaKhla idok mßÈ u.sfhla jdykfha bÈßmsg fl<jf¾ isg c ÿrl § v
taldldr fõ.hlska mdr yryd .uka lsÍug mgka .kS'

          sin + cos                 sin + cos kï u.shd fudag¾ r:fha yefmk

nj fmkajkak'

104' m<, a fudag¾ r:hlg u kï taldldr fõ.hla we;' th ir, f¾Çh mdrla woaoßka

.uka lrk úg u.sfhla r:hg x ÿrla bÈßfhka isg mdrg nishs' Tyqg ksremøs;j mdr

yryd .uka l< yels wju taldldr m%fõ.h p j,ska ±lafjk nj fmkajkak'

p  =

105' uyd ud¾.hla yryd .uka lsÍug n,dfmdfrd;a;= jk u.sfhla bÈßfhka meñfKk

fudag¾ r:hla olshs' ta fudfydf;ysu mdrg nisk u.shd ir, f¾Ldjla Tiafia mdr

yryd fl<ska .uka lrk w;r fudag¾ r:h ;ud miqlr hdug fmr mdr yryd hdug

yelsfõ hehs úYajdi lrhs' u.shd wdrïNfha§ isák ,CIHh yd fudag¾ r:fha bÈßmi

w;r ÿr óg¾ a o fõ' fudag¾ r:fha iy u.shdf.a taldldr fõ. ms<sfj,ska ñ$;;a v

iy ñ$;;a u fõ'          = 1 +         kï" u.shd fudag¾ r:fha yefmk nj fmkajkak'

106' b m<,ska hq;= fudag¾ r:hla mdf¾ .eÜg wi,ska ksYap,j ;sî f ksh; ;ajrKhlska

.uka wrUk fudfydf;au fudag¾ r:h wi, mdr .eÜfÜ fudag¾ r:hg d ÿrla bÈßfhka

jQ ,CIHhl isg mdr yryd hdug mÈlfhl= .uka wrUhs kï" wk;=rla fkdùug Tyq

.uka l< hq;= wju taldldr fõ.h [ f  (d2  + b2  d)]      nj fmkajkak'

(1 + 2) ut
2 2 + 4 + 2

R0

v
(u2 w2)

2 v2 w2  sin2 

c
b + d

 c + a
d

 u
v

au
a2 + x2

a
b

 2 v
u

 2

1 
2
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107' m<, b jQ jEka r:hla taldldr u m%fõ.fhka iDcq mdrla Èf.a mÈl fõÈldjg iudka;rj

tys .Eù fkd.Eù .uka lrhs' msßñ <ufhla jEka r:hg d ÿrla bÈßfhka mÈl fõÈldfõ

isg mdrg nei" jEka r:fha p,s; ÈYdj iu`. iq¿ fldaKhla idok ÈYdjg

v (< u sec ) taldldr m%fõ.fhka weúo hhs' <uhd" jEka r:fhys fkdyemS" hka;ñka

fífrhs kï" bu = (b cos + d sin ) v  nj fmkajkak'

108' ir, f¾Çh ud¾.hl mÈl fõÈldfõ odrfha isg ud¾.h Tiafia jk ud¾.hg iudka;r

l ir, f¾Ldjlg ÿr am fõ' C fudag¾ nhsisl,hla u ms1 fõ.fhka l f¾Ldj Èf.a

p,s; fõ' t = 0 fudfydf;a nhsisl,fha msysàu jk O ys isg l Tiafia bm ÿrla bÈßfhka

mÈl fõÈldfõ A ,CIHhlska P u.sfhla ud¾.fha bÈß ÈYdj iu. 600 la wdk;j

v ms1  m%fõ.fhka" ud¾.h yryd hEu wrUhs' u.shd nhsisl,hg bÈßfhka mdr yryd

hhs kï" C iuqoafoaY rduqfõ P f.a fm; fidhd fláu ÿr    nj

fmkajkak' takhska v >   kï wk;=rla fkdù nhsisl,h bÈßfhka mdr yryd

u.shdg .uka l<yels nj fmkajkak'

109' kejla mehg lsf,daógr v ksh; m%fõ.hlska l ir, f¾Ldjla Tiafia p,kh fõ' t = 0
úg kej A ,CIHfha we;' A isg l g 300  wdk; f¾Ldjl B ,CIHfha § uqyqfoa w;rux jQ

fndaÜgqjla we;' fndaÜgqfõ Wmßu fõ.h u kmh1 fõ' (u < v) fndaÜgqfõ we;s ix{dj,

mrdih R km fõ' R >        [v2  u2  3u]  kï muKla kefõ ksÍlaIlfhl= fndaÜgqj

olsk nj fmkajkak' fuys AB = d fõ'

110' A, B fudag¾ fndaÜgq follg ms<sfj,ska 16 kmh1 yd 20 kmh1 m%fõ. we;' B kef.kysr

ÈYdjg p,s; fõ' tla;rd t = 0 fudfyd;l § B iuqoafoaY rduqfõ A  fndaÜgqj 2 km ol=Kq

ÈYdfõ we;' A yd B tlsfklg wdikak;u jkfia A ys p,s; ÈYdj fidhkak' A yd B
w;r flá;u ÿr o ,nd.kak' fláu ÿrg ld,h úkdä 8 la nj fmkajkak'

111' i;; m:hl ksh; fõ.fhka hd;%d lrk yuqod uqr hd;%djlg tla;rd Èkl w¨hï

ld,fha § kdjql ie;mqï d ngysr foiska i;=re fndaÜgqjla olakg ,enqKs' tu fndaÜgqj

u ksh; fõ.hlska ol=Kq foig hd;%d lrñka ;snqKs' uqr hd;%dfõ Wmßu fõ.h u o

( < 1) ;=jlal= j, fjä ;eîfï mrdih h o fõ' 2+           < 1  fõ kï i;=re

fndaÜgqj wk;=ßka ñ§ we;s nj fmkajkak'

v (a + b 3)  2au
2 u2 + v2   uv

2au
a + b3

d
2v

h
d

 2

I
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112' tla;rd fudfyd;l§ B fndaÜgqjg 500m la W;=re ÈYdfjka A fndaÜgqj we;' B fndaÜgqj

        ms1   m%fõ.fhka kef.kysrg p,s; fõ' A fndaÜgqfõ fõ.h 13ms1 fõ' B g

yels;dla wdikak ud¾.hl A p,s; ùu i`oyd" A fndaÜgqj fhduql< hq;= ÈYdj fidhd

wdikak;u ÿr yd wdikak;u ÿrg meñKSug ld,h fidhkak'

113' t = 0 úg X yd Y fndaÜgq 2 la we;af;a tu fudfydf;a§ X g 34 km ÿrla kef.kysßka Y
msysgk wkaoñks' X ys ksh; fõ.h 8 kmh1  jk w;r Y ys ksh; m%fõ.h W;=rg

17 kmh1  fõ' Y g yels;dla wdikak ud¾.hla X p,s; ùug X fndaÜgqj fhduql< hq;=

ÈYdj fidhkak' tu wdikak;u ÿr iy Bg ld,h fidhkak'

114' A kejla W;=re ÈYdjg v kmh1  m%fõ.fhka p,s; fõ' B kejl fõ.h u kmh1  (u < v)
h' tla;rd fudfyd;l § B kej A g d km ÿrla kef.kysßka msysghs kï" B kej A
kejg yels;rï wdikak ùug B p,s; úh hq;= ÈYdj fidhkak' we;s jk lsÜgqu ÿr o

fidhkak'

115 b m<,ska hq;= fudag¾ r:hla mdf¾ .eÜg wi,ska ksh; v fõ.fhka .uka lrhs' fudag¾

r:hg d bÈßfhka jQ ,CIHhl § mÈlfhl= mdrg niS kï ksremøs;j mdr yryd

fl<skau .uka lsÍu msKsi Tyq hd hq;= wju taldldr fõ.h l=ulao@

116' iudka;r bjqre iys; m<, d jQ .`.la v fõ.fhka .,d niS' tla bjqrl isg ñksfila

c,hg idfmalaIj u fõ.fhka msyskhs'

(i) u > v jk úg fláu u.lska wfkla bjqrg hEug ñksid msysksh hq;= ÈYdj .`.

by<g bjqr iu. cos1      wdk; ÈYdjla nj fmkajkak'

(ii) u < v jk úg" fláu ld,hlska wfkla bjqrg hEug ñksid bjqrg ,ïnj msysksh

hq;= nj o thg .;jk ld,h     nj o fmkajkak'

117' hqO kejla v ksh; m%fõ.fhka bÈßhg hd;%d lrhs' yß fl,ska msgqmig t,a, l< flá

;=jlal=jla hqO kefõ iúlr we;af;a f¾ähka wdfrdayK fldaKhlska ;=jlal=jg

idfmalaIj m%lafIamK m%fõ.h 3v  kï R mrdih R =           (3 cos  1) sin 

u.ska ,efnk nj fmkajkak' =    úg R Wmßuhla nj fmkajd Wmßu mrdih

fidhkak'

v
u

d
u

125
9

J

23v2

g

6
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118' ;srig fldaKhla wdk; jQ fl,ska ud¾.hl u jQ taldldr fõ.fhka mlaIsfhla wyig

mshUd hhs' mlaIshd ;u .uka ud¾.fha A kï ,CIHhl isáh§ A isg tl t,af,au

my,ska h ÿßka msysá B kï ,CIHhl isg ;srig fldaKhlska wdk;j v m%fõ.fhka

fjä,a,la ;nk ,§' fjä,a, mlaIshdg j§ kï"

(i) v cos = u cos  nj;a

(ii) v  2gh cos cos () nj;a fmkajd fjä,a, mlaIshdg jÈk idfmalaI m%fõ.h

fidhkak'

119' A, B, C wxY= ;=kla tlu ,CIHfhka tlu fudfydf;a tlu isria ;,fha m%lafIamKh

lrkq ,efí' A ;sria ÈYdjg u ms1  m%fõ.fhka o B ;srig wdk;j v ms1 m%fõ.fhka

o C isriaj by<g w ms1 m%fõ.fhka o m%lafIamKh lrkq ,efí'         +            =

kï A, B, C iEu úgu tal f¾Çh nj fmkajkak'

120' ksYap, jd;fha u kmh1 ksh; m%fõ.fhka .uka l< yels wyiahdkdjla" kef.kysßka 
fldaKhla ol=Kq foiska nu kmh1  taldldr m%fõ.fhka ;sria f,i yuk iq<`.la we;s

úg W;=re ÈYdjg .uka lsÍug msg;a fõ' n hkq Ok ksh;hls' cos > 1/n  kï"

wyiahdkhg W;=re ÈYdjg .uka l< fkdyels nj;a" cos < 1/n < 1 kï wyiahdkhg

W;=re ÈYdjg .uka.kakd whqre mshdir l< yels ÈYd folla we;s nj;a fuu ÈYd fol

Tiafia mshdir lrk úg hdkh W;=re ÈYdjg .uka lrk tla lsf,daógrhla i`oyd ld,

fjki meh        nj;a fmkajkak'

121' uqr fndaÜgqjla Bg ngysßka 300 W;=rg d ÿrla wE;ska .uka lrk kejla olS' fuu kej

u m%fõ.fhka kef.kysrg .uka .kS' kej yuqùu i`oyd uqr fndaÜgqj v m%fõ.fhka

.uka lrhs kï v <       jk úg uqr fndaÜgqjg kej fj; <`.dúh fkdyels nj;a

u > v >       úg kej fj; <`.d úh yels ld, fol w;r wka;rh

nj fmkajkak' fuys {sin1 (u/2v) = } fõ'

122' A ÿï fndaÜgqjla W;=re foig 12 kmh1 l fõ.fhka .uka lrhs' tys isákafkl=g B ÿï

fndaÜgqjla 5 kmh1  fõ.fhka ksß; foig hd;%d lrk nj fmfka' B ÿï fndaÜgqfõ ienE

m%fõ.h fidhkak' wdrïNfha § A g W;=ßka 300 kef.kysr ÈYdjg 4km ÿßka B msysghs'

A iy B w;r fláu ÿr fidhkak'

cos 
u

sin 
w

1
v

K

21  n2 cos2  
u (n2  1)

u
2

u
2

8dv cos 
3u2  4v2 cos2  
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123' tla;rd fudfyd;l § u fõ.fhka kef.kysrg .uka lrk kejla o" n'ÈYdjg v

fõ.fhka .uka lrk ;j;a kejlg d ÿrla W;=ßka msysghs' tan  =       keõ fol

  ld,hlg miq kej;;a d ÿßka msysgk nj fmkajkak'

124' S kejla W;=re foig .uka lrk w;r S1  
 m%ydrl kejla kef.kysr foig u m%fõ.fhka

.uka lrhs' tla;rd fudfyd;l § S1 m%ydrl kejg d ÿßka kef.kysr foiska S kej

msysghs' t ld,hlg miq S1 g d 3 ÿßka W;=ßka S kej msysghs'

(i) S1 g idfmalaIj S  ys m%fõ.h W' 300  ngysr ÈYdfõ msysgk nj fmkajd tys

úYd,;ajh u u.ska fidhkak'

(ii) S1 yd S  w;r fláu ÿr fidhkak'

(iii) S1 m%ydrl kefõ ;=jlal= j,ska fjä ;eìh yels mrdih       d  la kï kej

wk;=f¾ mj;sk ld,h      nj o fmkajkak'

(iv) t  fidhkak'

125' kejla u m%fõ.fhka W;=re ÈYdjg hd;%d lrk úg tys isák keúfhl=g taldldr

fõ.fhka yukakd jQ iq<`.la W;=ßka kef.kysrg 22 1/20 ÈYdjlska yukakd fia fmfka'

kej tys .uka ÈYdj ol=Kg yrjd tu u m%fõ.fhkau hd;%d lrk úg iq<`. kef.kysßka

ol=Kg 21 1/20  ÈYdjlska yukakd fia fmfka' iq<`. i;H jYfhkau l=uk ÈYdjlska

l=uk m%fõ.hlska yukafka±hs fidhkak'

126' P kejla 30 kmh1  fõ.fhka kef.kysr ÈYdjg o Q kejla 40 kmh1  fõ.fhka ol=Kq

ÈYdjg o p,s; fõ' keõ folu ksh; fõ. iy ksh; ud¾. mj;ajd .kS' tla;rd

wjia:djl§ keõ fol" tajdfha fm;ays fþok ,CIHh jk O g 10 km ÿßka O fj;

<`.dfjñka mej;=Ks'

(i) meh t ld,hlg miqj P iy Q w;r mj;sk ÿr fidhkak'

(ii) ta khska P iy Q tlsfklg wdikak;u wjia:dfõ§ t ys w.h fidhkak'

(iii) wdikak;u ÿr fidhkak'

(iv) P iy Q tlsfklg wdikak;u wjia:dfõ§ P isg Q o¾Ykh jk ÈYdj kef.kysßka

tan1      fldaKhla ol=Kq foig jk nj fmkajkak'

5
12

24 vd
13u2 + 13v2 + 10uv

9
10

6d
 10u

3
4
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127' iïu; kef.kysr iy W;=re ÈYdj,g tall ffoYsl ms<sfj,ska i yd j fõ' úia:dmkh

lsf,daóg¾ j,ska o" ld,h meh j,ska o ñkqï lrkq ,efí' tla;rd fudfyd;l§ A iy

B wxY= foll msysgqï ffoYsl ms<sfj,ska 2i + 2j  iy 5i + 6j fõ' A iy B g ms<sfj,ska

2i + j iy 4j hk ksh; m%fõ. ffoYsl we;' A iy B wxY= w;r we;sjk wju ÿr

fidhkak' wju ÿr we;sjk fudfydf;a A iy B ys msysgqï ffoYsl o fidhkak'


