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01

² m%Yak ish,a,g u ms<s;=re imhkak' 
² oS we;s ms<s;=re m;%fhys ksjeros fyda jvd;a .e,fmk ms<s;=r ,l=Kq lrkak' 

 01' my; ixfla; w;=ßka uQ,sl SI tallhl ixfla;hla fkdjkafka" 
 ^1&  mol  ^2& K  ^3&    A  ^4&    m  ^5&    Cd

02' V fõ.h o r >k;ajh o kï"             iólrKfhys k u`.ska oelafjk rdYsfha udk j,g iudk udk 
we;af;a"

 ^1&  mSvkhg h'    ^2& n,hg h'    ^3& Yla;shg h' 
 ^4& laIu;djhg h'    ^5& ld¾hhg h'

03' jZksh¾ le,smrhl ndysr ykq iam¾Y l, úg mßudK msysgk wdldrh my; olajd we;'

 by; WmlrKfha uQ,dxl jro"

 ^1& 0.3 mm jk w;r th ,nd .kakd mdGdxlhg tl;= l, hq;=h' 

 ^2& 0.3 mm jk w;r th ,nd .kakd mdGdxlfhka wvq l, hq;=h'

 ^3& 0.7 mm jk w;r th ,nd .kakd mdGdxlfhka wvq l, hq;=h' 

 ^4& 0.7 mm jk w;r th ,nd .kakd mdGdxlhg tl;= l, hq;=h'
 ^5&  0.8 mm jk w;r th ,nd .kakd mdGdxlfhka wvq l, hq;=h'

04' bial=remamqfõ wka;rh 0.5 mm jk uhsfl%daóg¾ bial=remamq wdudkhl jg mßudKh fldgia 50 lg 

fnod we;' by; WmlrKfhka mdGdxlhla ,nd .kakd úg mßudK my; mßÈ msysghs kï" mdGdxlfha    

Nd.sl fodaIh jkafka"
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05' tlsfklg 48 m mr;rhlska mj;sk wxY= folla" tlu fudfydaf;aoS 6 m s  yd 2 m s  ksh; 
m%fõ. j,ska tlsfkl toig p,s; ùu wrUhs' wxY+ fol tlsfkl .efgkafka p,s; wrUd 
fldmuK ld,hlg miqjo@  

 ^1& 6 s ^2& 8 s  ^3& 12 s  ^4& 16 s         ̂5& 24 s

06' whsia u; ,siaiñka tlsfkld foig p,s;h jk A yd B l%Svlhska fofofkl= tlsfkld iu`. 
-1 -1.efgñka wk;=rej tlaj .uka lrhs' .egqug fmr A yd B f.a m%fõ. ms<sfj,ska 4 m s  yd 6 m s  o 

ialkaO ms<sfj,ska 45 kg yd 55 kg o kï .egqug miqj Tjqkaf.a fõ.h" 
-1 -1 -1

 ^1& 1.5 m s  fõ'    ^2& 1.8 m s  fõ'     ^3& 3.3 m s  fõ' 
-1 ^4& 5.1 m s  fõ'    ^5& Y+kH fõ'

07' ieye,a¨ yd wú;kH ;ka;=jlska wE|d iqug ;sria ìula u; ;nd we;s ialkaO folla rEmfha oelafõ' 
5kg ialkaOh 40 N ;sria n,hla fhdod weof.k hkúg" iïnkaOl ;ka;=fõ wd;;sh jkafka"

         ^1& 15 N    ^2& 20 N
         ^3& 24 N   ^4& 25 N
         ^5& 40 N

08' jia;=jl .uH;dj 10] lska jeä jQ úg" tys pd,l Yla;sh fjkia jk m%;sY;h"
 ^1& 10] ^2& 20]  ^3& 21]  ^4& 40]   ^5& 42]

09' ;ka;=jl .eg .ik ,o wxY=jla wrh r jQ ;sria jD;a;dldr m:hl N%uKh lrk úg ;ka;=fõ  wd;;sh 
T fõ' ;ka;=fõ fõ.h fjkia fkdlr m:fha wrh 2r l, úg ;ka;=fõ kj wd;;sh jkafka" 

 

 ^1& T ^2& T  ^3& T  ^4& 2T   ^5& 4T  4  2
 

10' ir, wkqj¾;Sh p,s;fha fhfok wxY=jl úia:dmkh  ̂ x& yd n,h ̂ F& w;r m%ia;drh my; oelafjk  
m%ia;dr w;ßka f;darkak'  

11' ksYap, W;af;da,lhl ir, wj,ïnhla t,a,d we;' tys wdj¾: ld,h T fõ' fuu W;af;da,lh   
;ajrKfhka my<g p,s;jk úg ir, wj,ïNfha wdj¾: ld,fha Nd.sl jeäùu jkqfha"     

 ^1&    2     ^2&         ^3&   2 - 1  
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12' ;rx. ms<sn| i|yka my; m%ldY i,ld n,kak' 
 ^A& ish¨u ;rx. mrdj¾:kh yd O%ejKh isÿl< yel'
 ^B& ;rx.hl m%fõ.h udOHfha .=Kdx. u; r|d mj;S'
 ^C& iEu ;rx.hlu m%fõ.h ixLHd;h wkqj fjkia fõ'

 by; m%ldY w;ßka wi;H jkafka" 
 ^1&  A muKs'    ^2& B muKs'     ^3& A yd B muKs'
 ^4&  A yd C muKs'    ^5& A, B, C muKs'

13' A yd B iriq,a tljr lïmkh l, úg ;mamr 3 la ;=, kq.eiqï 12 la we;súh' A iqrf,a ixLHd;h      
480 Hz úh' B iriq, iaj,amhla mSß.d kej; A yd B tljr lïmkh l, úg kq.eiqï .Kk by; 
ld,dka;rh ;=, 18 olajd jeäúh' mSß .Eug fmr B iqrf,a ixLHd;h jkafka" 

 ^1&  476 Hz ^2& 484 Hz ^3& 486 Hz ^4& 474 Hz  ^5& 492 Hz

14' È. l jk tldldr ;ka;=jl tall È.l ialkaOh m fõ' fuu ;ka;=j èjks udkhlg iúlr tys  
M kï ialkaOhla t,a,d lïìhg wd;;sh imhd we;' fuu ;ka;=fõ uQ,sl ixLHd;h fo.=K l, 
yelafla"  

 ^1&  ;ka;=fõ È. fo.=K lsÍfuks'  
 ^2&   lïìfha yrialv j¾.M,h w¾Ohla lsÍfuks'
 ^3&  ;ka;=fõ wd;;sh fo.=K lsÍfuks'  
 ^4&  M fjkqjg 4M ialkaOhla t,a,Sfuks'
 ^5&  ;ka;=fõ È.    lsÍfuks'

15' c, mDIaGhl ol=fKa isg jug m%pdrKh jk ;S¾hla ;rx.hla rEmfha oelafõ' c, mDIAGfha mdfjk 
A, B, C, D wxY=j, p,s; ÈYdjka ms<sfj,ska oelafjkqfha"    

 ^1&  ↓  ↑  ↑  ↓   ^2&  ←  ←  ←  ←   ^3&  ↓  ↓  ↑  ↓ 

 ^4&   ↓  ↓  ↑  ↑   ^5& ↓   ↑  ↑  ↓

16' èjks m%Njhl isg 10 m ÿßka msysá ,laIHhl èjks ;Sj%;d uÜgu 70 dB fõ' 100 m ÿßka msysá 
,laIHhl èjks ;Sj%;d uÜgu jkqfha"    

 ^1&  10 dB  ^2& 20 dB ^3& 30 dB  ^4& 40 dB   ^5& 50 dB

17' kdNsÿr 20 cm jk W;a;, ldphla iy kdNsÿr 5 cm jk wj;, ldphla iudlaIj d mr;rhlska  ;nd 
we;' W;a;, ldphg iudka;rj m;kh jk wdf,dal loïnhla wj;, ldph u; je§ iudka;rju 
ks¾.; ùu i|yd d ys w.h fikaáóg¾"         

 ^1&  50  ^2& 30  ^3& 25   ^4& 15   ^5& 10

18' klaI;% ÿf¾laIhla iïnkaOj isÿflfrk my; m%ldYk i,lkak" 
 ^A& idudkH iSreudrefõ§ wjidk m%;sìïNh wkka;fha idohs' 
 ^B& idudkH iSreudrefõ§ ldp fol w;r mr;rh tajdfha kdNs ÿrj,a ys tl;=jg iudk fõ' 
 ^C& wjfkf;ys kdNsh ÿr Wmfkf;ys tu w.hg jvd jeäh' 

 by; m%ldYj,ska i;H jkafka" 
 ^1&  A muKs'    ^2& A yd B muKs'     ^3& A yd C muKs' 
 ^4& B yd C muKs'    ^5& A, B yd C ish,a,u
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19' wúÿr ÿIaÀl;ajfhka fmf<kafkl=f.a ÿr ,laIHh wefia isg 2 m ÿßka msysgd we;' tu fodaI 
ksjerÈ lr .ekSug me<¢h yels ldpfha kdNsÿr yd ldp j¾.h jkafka"  

 ^1&  2 m jk W;a;, ldphls' ^2& 20 cm jk wj;, ldphls'
 ^3&  2 m jk wj;, ldphls' ^4& 2'5 m jk wj;, ldphls'
 ^5&  2'5 cm jk wj;, ldphls'

20' ir, wkaùlaIhla f,i Ndú;d lrk W;a;, ldphl kdNsh ÿr 5 cm ls' fuh idudkH iSreudre 
wjia:dfõ Ndú;d lrk úg ,eìh yels Wmßu fldaKsl úYd,kh jkafka" 

 ^1&  6  ^2& 5  ^3& 25 ^4& 10 ^5& 12

21' rEmfha olajd we;s ffoYsl moaO;sfha iïm%hqla;h ksrEmKh 
 l< yels ffoYslh jkafka" 

 ^1&  HB  ^2& GA  

 ^3&  AG  ^4& BH 

 ^5&  GB

222' N%uK wlaIh jgd wjiaÓ;sl iQ¾Kh 4 kg m  jk jia;=jla 200 r'p'm' iS>%;djhlska N%uKh fõ' 
N%uK wlaIh iqug kï" th ksh; ukaohla hgf;a 10 s ld,hla ;=, ksYap, lsÍug wjYH 
jHj¾:h ^p } 3& 

 ^1&  8  N m ls'    ^2& 16 N m ls'     ^3& 32 N m ls'
 ^4&   40 N m ls'    ^5& 80 N m ls'

23' N%uKh jk jia;=jl ld,h iuÕ fldaKsl m%fõ.fha úp,kh my; m%ia;drfha oelafõ' 15 s lg 
miqj jia;=fõ fldaKsl úia:dmkh jkafka"   

       ^1& 8 rad
       ^2& 160 rad
       ^3& 220 rad 
       ^4& 300 rad
       ^5& 600 rad

24' >k;aj d  yd d  jk øj follska iudk ialkaO f.k ñY% lsÍfuka ødjKhla idokq ,nhs' ñY% lsÍfï§ 1 2

mßud fjkila isÿfkdfõ kï ødjKfha >k;ajh"

25' ialkaOh 0.6 kg jk ,S >klhla" c,h ;=, .s,S mdfjkafka tys mßudfjka ¾ la c,h ;=, msysgk 
mßÈh' >klh iïmQ¾Kfhkau c,h ;=, .s,a,Sug th u; ;eìh hq;= wju ialkaOh"    

 ^1&  100 g ls' ^2& 200 g ls'  ^3&    400 g ls'      ^4&   600 g ls'    ^5&    800 g ls'

26'

^3& 
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27' n, ;=kla hgf;a jia;=jla iu;=,s;j mj;S' tu n, moaO;sh iïnkaO my; m%ldY i,lkak'  
 ^A& n, moaO;sfha iïm%hqla;h Y+kH fõ' 
 ^B& n, ;=fkys l%shdf¾Ld tlu ,laIHhl§ fþokh fõ'  
 ^C& n, ;=k tlu ;,hl mj;S'

 by; m%ldY w;ßka iEu úgu i;H jkafka" 
 ^1&  A muKs'   ^2& A yd B muKs' 
 ^3&  B yd C muKs'   ^4& A yd C muKs'
 ^5&  A, B yd C ish,a, u

28' rEmfha fmkajd we;af;a ;ka;= follska t,a,d we;s ialkaOh m jQ oKavls' oKafâ ol=Kq fl,jrg 
ialkaOh m jQ p wxY=j we| we;' oKafâ .=re;aj flakaøh msysàu jvd;au bv we;s ,laIHh"   

 ^1&  A h. 
 ^2&  B h. 
 ^3&  C h. 
 ^4&  D h.
 ^5&  E h.

29' ieye,a,q yd wú;kH ;ka;=jlska" ialkaOh ̂ M - m & jQ taldldr ,S l=Üáhla t,a,d we;' u m%fõ.hlska  
;sriaj meñfKk ialkaOh m jQ WKAvhla ,s l=Üáh ;=,g we;=¨ ù tys uOHfha k;r fõ' moaO;sh by< 
k.sk Wmßu Wi"   

-3
30' >k;ajh 5000 kg m   jk oKAvl tla fl,jrl isÿjk lïmkhla ksid WmÈk èjks ;rx.hla jd;h 

-1;=,ska hï ,laIHhlg .uka lsÍug 60 m l ÿrla f.kajd .; hq;=hs' jd;fha èjks m%fõ.h 300  m s   
kï tu ld,h ;=, oKav Èf.a ;rx.h .uka lrk ÿr jkafka" ̂ oKAv i|yd m%;Hia:;d umdxlh    

10 -2
 2×10  Nm  fõ'&     

 ^1&  0.40 cm     ^2& 4 m       ^3& 40 m 
 ^4& 400 m    ^5& 4000 m

-131' ir, f¾Çh ud¾.hl 72 km h  l m%fõ.fhka Odjkh jk fudag¾ r:hla ;=, isák ßhÿre tys k,dj 
kdo lrhs' k,dfõ ixLHdkh 600 Hz kï fudag¾ r:h Odjkh jk ÈYdjg úreoaO ÈYdjg m%pdrKh 

-1
jk ;rx.fha ;rx. wdhduh jkafka ̂jd;fha Ojks m%fõ.h 340 m s &      

 

 ^1&  0.6 cm  ^2& 60 cm ^3&       m ^4&         m

 ^5&        m

32' taldldr fl,jrla újD; 50 cm È. k,hla my, isg by<g l%udxlkh 
lr we;' rEmfha mßÈ k,h c,fhka mqrjd we;' k,fha újD; fl,jrg 
by<ska 500 Hz iriq,la lïmkh lr w,a,d T lrdufhka c,h msgùug 
ie,iQ úg c, uÜgu 35 cm f,i mj;sk úg m<uq jrg Wmßu y~la 
ksl=;a lrñka jdhq l| wkqkdo úh' ;jÿrg;a c,h bj;a lrk úg 
k,fha c, uÜgu 4 cm jk úg Wmßu y~la ksl=;a lrñka jdhq l| 
wkqkdo úh' jd;fha èjks m%fõ.h jkafka"

 

-1
 ^1&  340 m s     

-1
 ^2& 330 m s  

-1 ^3&  320 m s    
-1 ^4& 310 m s
-1 ^5&  300 m s  

A 
B C D E .P

. . . . .

 

^1&  
2

u
2g

fõ'  ^2&  
2

mu
2Mg

fõ'  ^4&  
2 2

m u
22M g

fõ'  ^3& 
2

mu
2(M-m)g

fõ'  
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33' rEmfha mßÈ m%siauh ;=,ska tal j¾K wdf,dal lsrKhla .uka lrhs' túg ^i +i & fldaKh iuÕ 1 2

wm.uk fldaKh d ys fjkia ùu oelafjk m%ia;drh jkafka"   

34' wj;, ldphl m%Odk wlaIfha isg h Wilska ldpfha isg 2f ÿrlg fhduqjk lsrKhl j¾;kfhka 
miqj wm.ukh l=ulafõo@ 

 

35' f,day mDIaGhl iS>%fhka fjkia jk WIaK;ajhka uekSu i|yd fhda.H WIaK;aj udkh jkafka"  
 ^1&  riÈh WIaK;aj udkh ^2& ksh; mßud jdhq WIaK;aj udkh
 ^3&  ;dm úoHq;a hq.auh   ^4& ksh; mSvk jdhq WIaK;aj udkh
 ^5&  úlsrK w.aksudkh

36' jerÈ WIaK;aj udkhla kgk c,fha§ 101 ºC l WIaK;ajhla o Èhjk whsiaj,§ -1 ºC WIaK;ajhla o 
olajhs' fuu WIaK;ajudkh 30 ºC l WIaK;ajhla olajk úg ksjerÈ WIaK;ajh jkafka"        

 ^1&  27.4 ºC ^2& 28.4 ºC ^3& 29.4 ºC ^4& 30.4 ºC  ^5&  31.4 ºC

37' tla;rd riÈh WIaK;aj udkhl mßudKfha 0'5 cm È.la u`.ska wxYlhla fmkajhs' fuys n,anfha we;s 
riÈh mßudj fo.=Khla lr flaIslfha yrialv j¾.M,h yß w¾Ohla l, úg mßudKfha tla 
wxYlhla olajk È. wdikak jYfhka"  

 ^1&  0.125 cm  ^2& 0.50 cm  ^3& 1 cm   ^4& 2.0 cm   ^5&  40 cm

38' ldur WIaK;ajfha§ tla;rd f,day oKavl È. 50 cm fõ' fuu f,dayfha f¾Çh m%idrK;dj          
-1-5  o 0

1.5×10  C  kï" f,day oKafâ WIaK;ajh ldur WIaK;ajhg jvd 20 C lska by< kexjQfha kï È. 
jeäjk m%;sY;h jkafka"   

 ^1&  0.003  ^2& 0.03  ^3& 0.3   ^4& 3    ^5&  30

3
39' .eUqr 10 m jk c,dYhl m;=f,a isák ud¿fjl=f.ka ksoyiajk 3 mm  jk jdhq nqnq,la jdhq f.da,hg 

tl;=jk úg jdhq nqnqf,a mßudj jkafka" ̂ c,fha WIaK;ajh ksh;j mj;S' jdhq f.da,Sh mSvkh  10 m 
Wi c, l|lska we;sjk mSkhg iudk fõ'&  

3 3 3 3 3
 ^1&  0'3 mm   ^2& 0'6 mm  ^3& 6 mm  ^4& 30 mm   ^5& 6 0 mm  

40' my; rEmfha olajd we;af;a øjhla .,dhk k, moaO;shl fldgils' úYd, k,fha wrh 10 cm o" l=vd 
k,hl wrh 5 cm ne.ska o fõ' øjh ika;;slj .,d hk w;r úYd, k,h ;=,  øjh .,dhk fõ.h   

-1
6 m s   fõ' l=vd k,hla ;=, øjh .,dhk fõ.h fldmuKo@ 

-1 -1
 ^1&  2 m s   ^2& 4 m s  

-1 -1
 ^3&  8 m s  ^4& 12 m s  

-1 ^5&  24 m s  

(  + )1 2i i(1)

d

(  + )1 2i i
(2)

d

(  + )1 2i i
(3)

d

(  + )1 2i i

(4)

d

(  + )1 2i  i

(5)

d
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tan h

2f( ( -1
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2f( (1
4
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2
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-1
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41' ksYap, W;af;da,lhla ;=, ;nd we;s øj n÷kla ;=, jia;=jla bmsf,ñka mj;S' W;af;da,lhl ksh; 
;ajrKhlska by<g .uka lsÍu werUQ úg"   

 ^A& jia;=j u; Wvql=re f;rmqu o" jia;=j øjh ;=, .s,S ;sfnk mßudj o jeä fõ' 
 ^B& jia;=j u; Wvql=re f;rmqu jeäjk kuq;a th .s,S we;s mßudj fjkia fkdfõ' 
 ^C& jia;=j u; Wvql=re f;rmqu tys nrg jvd jeä fõ'

 by; m%ldY w;ßka i;H jkafka" 
 ^1&  A muKs' ^2& B muKs' ^3& C muKs' ^4& A yd C muKs'
 ^5&  B yd C muKs'

-10
42' l=¨Kl uqÿfka isg jia;=jla ;srig 30  la wdk;j 8 ms  l m%fõ.hlska by<g m%lafIamKh lrkq 

,nhs' m%lafIamKh lr ;;amrhlg miqj jia;=fõ úia:dmkh"    

 

43' ksYap,j mj;sk jia;=jla u; l%shdl, iïm%hqla; n,h" ld,h iuÕ § we;s m%ia;drfha mßÈ úp,kh 
jQfhakï" jia;=j laIKsl ksYap,;djhg m;a jkafka p,s; wrUd fldmuK ld,hlg miqjo@    

44' j¾Kdj,s udkh iïnkaO my; m%ldY w;ßka jerÈ m%ldYh jkafka"    

 ^1&  j¾Kdj,s udkh iSreudre lrk wkqms<sfj, jkafka ÿf¾laIh iudka;rlh yd m%siau fïih hk 
ms<sfj,h 

 ^2& wju wm.uk msysgqu ,nd .ekSug m%siau fïih N%uKh lrk ÈYdjg úreoaO ÈYdjg ¥f¾laIh 
N%uKh l<hq;= fõ'  

 ^3& Èla isÿf¾ m<, wvq lsÍfuka wju wm.uk fldaKh i|yd ,efnk w.fha fodaIh wvqfõ' 

 ^4& j¾Kdj,s udkfha j¾ksh¾ mßudK 2la we;af;a m%siau fïifha N%uK wlaIh yd ¥f¾laIfha N%uK 
wlaIh taldlaI fkdùu ksid we;sjk fodaI wju lsÍugh'    

 ^5&  m%siau fïih uÜgï l, miq th ;srig wdk;j ;sìh fkdyel'

45' ixhqla; wkaùlaIhla Ndú;d lr l=vd jia;=jla idudkH iSreudre wjia:dfjka ksÍlaIKh lrk úg 
úYd,l n,h 12 jk w;r fuúg wjfkf;ys f¾Çh úYd,kh 2 fõ' úYo oDIaÀfha wju ÿr 25 cm  kï 
Wmfkf;a kdNSh ÿr jkafka"   

 ^1&  4 cm  ^2& 5 cm  ^3& 6 cm  ^4& 8 cm  
 ^5&  8 cm

46' j¾;k wxlh n jk øjhla wvx.= gexlshl m;=f,ys ;, o¾mKhla ;nd we;' ;, o¾mKhg h Wiska 
;nd we;s p ,laISh jia;=jla foi by,ska jd;fha isg neÆ úg fmfkk m%;sìïn fol w;r mr;rh 
jkqfha"   

^1&  1 m ls' ^2&  4  3 m ls' ^3&  ̂ 4  3 + 1) m ls' ^4&  7 m ls'
^5&  49 m ls'

^1& 2h
n

^2&   2nh
2h

(n-1)
^3&

^4&  h ( 1+    )
1
n

1
n^5&     h ( 1-    )

^1&

^2&

^3&

^4&

^5&

30 s

40 s

45 s

55 s

60 s

P

h

20 25

30 35 40 45 50

100

-100

-200

F(N)

t(s)
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0
47' AB hkq m;=, ;sria c,dYhl m;=f,a iúl< ;srig 30  l 

fldaKshlska wdk; isyska taldldr oKavls' c,fha 
0j¾;kdxlh     ls' rEmfha mßÈ ;srig 45  lska wdk;j 

c, mDIAGh u;g ysre t<sh m;kh jk úfgl m;=f,a 

iEfok AB Pdhdfõ È. jkafka"     

 ^1&  1.33 m  ^2& 1.41 m  
 ^3&  1.25 m  ^4& 3.5 m  
 ^5&  4 m

-3
48' >k;ajh 900 kg m  jk f;,a j¾.hla fhdod we;s U k,hl tla ndyqjlg by,ska jdhq m%jdyhla 

2 -1mj;ajd .kq ,nhs' jd;fha >k;ajh 1'2 kg m  o m%jdyfha fõ.h 15 m s  o kï" U k,fha øj uÜgï 
w;r fjki"      

 ^1&  7.5 mm  ^2& 15 mm  ^3& 20 mm  ^4& 22.5 mm   ^5& 25 mm

49' ialkaOh 200 kg jk fudag¾ r:hl tkaðfuys Wmßu m%odk laIu;dj 150 kW jk w;r ld¾hlaIu;dj 
-1 0

20] ls' tu fudag¾ r:hg 20 m s   l Wmßu fõ.hlska ;srig 30  wdk; nEjqul by,g .uka l, yels 
-1kï tu wdk; ud¾.fhau 10 m s   ksh; m%fõ.hlska by,g .uka lrk úg tkaðfï m%odk laIu;dj 

fldmuKo@ ̂fudag¾ r:h u; l%shd lrk ndysr m%;sfrdaO n,h tys fõ.hg wkqf,dau iudkqmd;sl jk 
nj i,lkak'&       

 ^1&  12.5 kW  ^2& 15 kW  ^3& 62.5 kW  ^4& 75 kW   ^5& 150 kW

50' ialkaOh M yd wrh R jQ ;eáhla tys uOH wlaIh jgd w fldaKsl m%fõ.hlska N%ukh jkafka tys 

;,h ;sriaj msysgk mßÈh' ;eáfha flakaøfha isg     l ÿrlska ialkaOh 2 M l=vd jia;=jla iSrefjka 

;nkq ,nhs' N%uK wlaIh jgd ;eáfha wjiaÓ;sl iQ¾Kh        o ish¨u iam¾Y iqugo kï" 2 M 

ialkaOh ;eîfuka miq ;eáfha fldaKsl m%fõ.h"      

 ^1&       fõ.  ^2&      fõ.  ^3&   w fõ.  

 ^4& 2 w fõ'  ^5&    4  w fõ.

2

R
2

2
MR

2

w
4

w
2

A

B

30º

45º
c, mDIaGh
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ld,h meh( 03 ñks( 10 úNd. wxlh( '''''''''''''''''''''''''''''''''''''

01

*  A - fldgi - jHqy.; rpkd' 
 m%Yak ish,a,g u ms<s;=re oS we;s bv Ndú;d lrñka imhkak' 
*  B - fldgi - rpkd' 
 m%Yak y;rlg muKla ms<s;=re imhkak'
 9A yd 9B  m%Yak j,ska ms<s;=re ,súh yelafla tla m%Yakhlg muKs' 
 10A yd 10B  m%Yak j,ska ms<s;=re ,súh yelafla tla m%Yakhlg muKs'  

A - fldgi - jHqy.; rpkd

 01' ldishl >Klu fiùfï mÍlaIKhl§ f.da, udkh jvd iqÿiq ñkqï WmlrKh f,i YsIHfhla 
f;dard .kakd ,§'    

 ^i&  f.da, udkh Ndú;d jkafka my; uQ,O¾u j,ska l=uk uQ,O¾uhlo jvd;a .e,fmk ms<s;=r 
háka brla w¢kak' 

   jksh¾ uQ,O¾uh $ ,Sj¾ uQ,O¾uh $ ial=remamq uQ,O¾uh
  
 ^ii& my; oelafjkafka f.da, udkfha o, rEm igykls' fldgia kï lrkak'
 

        A. .......................... B. .......................... 

        C. .......................... D. .......................... 

        E. ..........................

 ^iii& A u.ska C jg folla lrljk úg E, 1mm ÿrla my,g fyda by,g .uka lrk nj fmkS  
.sh w;r C fldgia 50 lg fnod ;snqfka kï f.da, udkh u.ska ueksh yels l=vdu ñkqu 
fldmuKo@

   '

   '

   '

   '

 ^iv& by; ñkqï l=vd lr .ekSug WmlrKfha isÿl, yels jeä ÈhqKq lsÍï 2la fhdackd lrkak'

   '

   '

   '

   '   

A

B

DE

C

-2
(g = 10 ms )
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 ^v& ldishl >Klu fiùfï mÍlaIKhl§ m<uq mshjr f,i D yd E iu uÜgug f.k taug 
f.da, udkh iu;, ùÿre ;yvqjla u; ;nd mÍlaIKh wdrïN lf<ah' 

   a) bka wk;=rej wkq.ukh l, hq;= mshjr l=ulao@
    
    
    

    b) tu mshjr id¾:lj bgql, nj ;yjqre lr .kafka flfiao@ 
    
    
    

 ^vi& B yd C Ndú;fhka ñkqï .ekSu t;rï ksjerÈ fkdúh yels nj YsIHhd m%ldY lrk ,§' m%ldYh 
ksjerÈ fõo@ fya;= olajkak'

   
   
   
   

 ^vii& by; woyi bÈßm;a l, YsIHd m<uq mshjr id¾:lj bgqlsÍfuka miq A u.ska C iïmQ¾K jg 
y;rla by,g f.k hk ,§'

   a) ldisfha >klu fiùu i|yd bka wk;=rej l< hq;= mshjr l=ulao@   
   

   

   

  b) by; mshjr id¾:lj bgq lsÍfuka miq .;hq;= ñkqu l=ulao@   
   
   
   

  c) by; (vii) a& mshjr wkq.ukh lsÍfï§ YsIHhd úiska A u.ska C iïmQ¾K jg 2la iy 
fldgia 30la my,g lrljk ,o kï ldisfha >klu fidhkak'    

    
    
    
    

 ^viii&  ldisfha >klu uekSu yer f.da, udkfha fjk;a Ndú; 2 la fokak'

  

  

  

    

02' ^i& ¨Kq ødjKhl iy c,fha >k;ajh w;r wkqmd;h fiùug jvd;a iqÿiq jkafka l=ulaoehs f;dard 
,shkak'

  U k,h $ fyhd¾ WmlrKh

  '    
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 ^ii& A kï ødjKfha idfmalaI >k;ajh fiùug U k,h Ndú;d lrk ,§' A j, idfmalaI >k;ajh 
0'8 - 0'9 w;r fõ'

   a)  U k,hg m<uqj oeñh hq;= ødjKh l=ulao@   
   '
   ' 

  b)  fojkqj oeñh hq;= ødjKh l=ulao@    
   '
   '

  c)  m<uq øjh u;g fojk øjh oeófï§ wkq.ukh l< hq;= mshjr ,shkak'
    '
    '

 ^iii& U k,hg ødjK fol oeuQ miq øj udjl j, msysàï  my; U 
k,fha we| fmkajkak' 

 ^iv& fï i|yd m%ia;dßl l%uhla wkq.ukh lrkafka kï ta i|yd .;hq;= ñkqï fudkjdo@
   
   
   
       

 ^v& m<uq ødjKfha >K;ajh r   yd fojk ødjKfha >K;ajh r  o m<uq ødjKh weiqßka .kakd x y

ñkqu H  yd fojk ødjKh iïnkaO ñkqu H  o kï H  i|yd m%ldYKhla r , r , H  weiqßka ,nd x y y x y x

.kak'    
   
   
   
   
   

 ^vi& by; m%ldYkh y = mx  wdldrfha m%ia;drhla we£ug iqÿiq f,i kej; ilikak'
   
   
     

 ^vii& wfmalaIs; m%ia;drfha o< igykla w¢kak'



 ^viii& m%ia:drh weiqßka ,nd.;a LKavdxl folla my; oelafõ' 

   ̂ 1" 1&  ̂ 11" 9'5&

    A j, idfmalaI >K;ajh fidhkak'

  '

  '

  '

  '

  '

 ^ix& riÈh j, idfmalaI >K;ajh fiùug fuh t;rï iqÿiq fkdjkafka wehs@

   '

   '

   '

03' oDIH wdf,dalfha mj;sk .=K fndfyduhla wvx.= f,ai¾ lsrK úúO flaI;% .Kkdjlu b;d 
m%fhdackj;a f,i fhdod .kakd lsrK úfYaIhls' 

  a)  (i) f,ai¾ lsrK j, .=K folla ,shkak'  

    .

    .

    .

   (ii) f,ai¾ lsrK m%dfhda.slj fhdod .kakd wjia:d folla i|yka lrkak'   

    .

    .

    .

    .

  

   b) f,ai¾ lsrK Ndú;fhka wdf,dal j¾;kh 
ms<sn|j yeoEÍug fhdod .;a mÍlaIKd;aul  
ieleiaula rEmfha oelafõ' tys ABC hkq  
j¾;kdxlh 1'5 la jQ ùÿre j,ska idod we;s 
iumdo ;% sfld aKdldr m% si auhls' AB 
mDIaGhg i  m;k fldaKhlska f,ai¾ 1

lsrKhla m;kh fõ' m%siauh we;s úg 
wdf,dal ,mh ;srh u; y kï ia:dkfha 
iEfok w;r m%siauh bj;a l< úg wdf,dal 
,mh ;srh u; x kï ia:dkfha iEfoa' 

   (i) § we;s lsrKfha .uka u. iïmQ¾K lrkak'

   (ii) wm.uk fldaKh d ,l=Kq lrkak'

   (iii) ;srh u; x yd y ys msysàï ,l=Kq lrkak'

04



05

   (iv) i  m;k fldaKh l%ufhka jeä lrf.k hdfï§ wm.uk fldaKfh d g l=ula isÿfõo@ i  1 1

wkqj d úp,kh m%ia;drhla u.ska olajkak'

    '

    '

    '

    '

    '

    '

    '

    '

  (v)   p ,laIh jgd m%siauh fiñka olaIsKdj¾;j N%uKh lsÍfuka tla;rd wjia:djl§ wdf,dal 
,mh fkdfmkS hhs' tfia ùug fya;=j l=ulao@   

    '

    '

    '

    '

    '    

  (vi)  wdf,dal  ,mh fkdfmkS hk wjia:dfõoS f,ai¾ lsrKh AC  mDIAGh u; m;s; úh hq;= 
fldaKh fidhkak'

   '

   '

   '

   '

   '

   '

   '

   '

  (vii) túg lsrKh AB mDIAGfhka j¾;kh jk fldaKh fidhkak'

   '

   '

   '

   '

   '   

   (viii) by; ^vi& wjia:djg wod, i  w.h fidhkak'   1

    '

    '

05
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    '

    '

    '

    '

04' úoHd.drfha§ èjksudkh Ndú;fhka ixLHd;h fkdokakd iriq,l ixLHd;h fiùu i|yd 
mÍlaIKhla YsIHfhla úiska ie,iqï lrk ,§' fï i|yd ixLHd;h okakd iriq,a lÜg,hla yd     

 ixLHd;h fkdokakd iriq, Ndú;d lrk ,§' YsIHhd úiska § we;s ixLHd;h f jk iriq,la

 iuÕ lïìh uQ,slfhka wkqkdo jk wjia:dfõ§ lïmk È. l ,nd .kakd ,§'

 

 a)  (i)  fuu ld¾hh i|yd lïmkh lrk ,o iriq, ;eìh hq;af;a ljr ia:dkfhaao@ Tnf.a ms<s;=rg 
fya;= olajkak'    

    '

    .

    .  

   (ii) l È. ,nd .ekSug isÿlrk mÍlaIKd;aul l%shd ud¾.fha§ lïìfha l=uk ia:dkhl l=vd 
lvodis wdfrdayl ;eìh hq;=o@ tu ia:dkfha wdfrdayl ;eîug fya;=j i|yka lrkak'   

    .

    .

    .

    .

   (iii) l È. mÍlaIKd;aulj ,nd .kafka flfiao@   

    .

    .

    .

    .

    .

    .

    .

    . 

   (iv) m%ia;dßl l%uhla Ndú;fhka fkdokakd iriqf,a ixLHd;h fiùu i|yd we¢h hq;= 
m%ia;drfha iólrKh l" f ;ka;=fõ wd;;sh T yd ;ka;=fõ tall È.l ialkaOh m weiqfrka 
,nd .kak'

    '

    '

    '

    '

    '

    '
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   (v)  ,eìh yels m%ia;drh wlaI kï lrñka w¢kak'   

    

    

    

  (vi) m%ia;drh weiqßka ixLHd;h fkdokakd iriqf,a ixLHd;h fidhd .kafka flfiao@   

    .

    .

    .

    .

    .

    .

 b)  by; èjksudkh yd iriq,a lÜg,h Ndú;fhka mßudj okakd f,day l=Üáhl idfmalaI >k;ajh 
fiùug YsIHhd woyia lrk ,§' f,day l=Üáh ;kd we;s f,dayfhkau idok ,o lïìhla 
èjksudk lïìhla i|yd fhdod .kq,efí' my; wegjqu Ndú;fhka fmr mßÈu YsIHhd  úiska § 
we;s ixLHd;h f jk iriq,la iu`. lïìh uQ,slfhka wkqkdo jk wjia:dfõ§ lïmk È. l ,nd 
.kakd ,§'            

    (i)  c,fha >K;ajh r  f,dayfha idfmalaI >k;ajh s yd f,day l=Üáfha mßudj v kï f w

i|yd m%ldYkhla l, v, s  lïìfha yrialv j¾.M,h A yd .=re;ajc ;ajrKh g weiqßka 
,nd .kak'    

    '

    '

    '

    '

    '

    '

    '

    '



   (ii)   ir, f¾Åh m%ia;drhla ,efnk mßÈ by; m%ldYkh kej; ilia lrkak' th y = mx 
wdldrhg ilia úh hq;= w;r j¾.uQ, mo we;=,;a fkdúh hq;=h'    

    

    

    

    

      

    (iii)  m%ia;drh u.ska Tn s fidhd .kafka flfiao@

     

     

     

     

       

-1 2 -2 3 2
   (iv)  m%ia;drfha wkql%uKh 10  cm s  , v = 400cm  yd A = 0.8 mm  o kï f,dayfha idfmalaI 

>k;ajh  s fidhkak'

     

     

     

     

     

     

     

     

   

08
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B fldgi - rpkd
      
05'  ^i& oDv jia;=jla iu;=,s;j mej;Sug ;sìh hq;= uQ,sl wjYH;d fudkjdo@
  ^ii& my; oelafjkafka uOH ,laIHfhka iqugj új¾;kh lr we;s i¾jiu taldldr iup;=ri%dldr  

;yvq 2la u; n, lsysmhla l%shd lrk wdldrhhs' A yd B iu;=,s;j mj;skafkaoehs fya;= olajñka 
meyeÈ,s lrkak'

 ^iii& my; oelafjkafka r¿ ìula iy iqug isria ì;a;shla w;r bKsu.la iu;=,s;j ;nd we;s 
wdldrhhs' 

 ^a&  bKsuf.a x yd y j, l%shd lrk wNs,ïN m%;sl%shd yd >¾IK n, meyeÈ,sj olajkak'
 ^b&  x w.%h u; l%shdlrk iïm%hqla; m%;sl%shdfõ ÈYdj ksjerÈj rEm igykl fmkajkak'
  ^c&  m%;sl%shdj ,l=Kq lsÍug Tn Ndú;d l, iu;=,s;;dj ms<sn| oekqu i|yka lrkak'

0
  ^iv& 20 kg ialkaOhla we;s taldldr bKsu.la ;sri iu. 60  fldaKhla idoñka tla fl,jrla iqug 

isria ì;a;shlg tfrysjo wfkla fl,jr r¿ ìul isák fiao iu;=,s;j ;nd we;' oKafâ 

fofl,jr u; l%shdlrk m%;sl%shd fidhkak' ̂√3 } 1'73" √13 } 3'60&  

06' ^a& jd;h ;=,ska èjks fõ.h V i|yd msvkh we;=,;a m%ldYkhla ,shd b;sß mo y÷kajkak' 
  ^b&  ksYap, jdhqjla ;=, èjks fõ.h r|d mj;sk idOl fudkjdo@
  ^c&  jd;h ;=, èjks fõ.h yd ksrfmalaI WIaK;ajh w;r iïnkaO;dj f.dvkÕkak'
  ^d&  jeis iy;s Èkhl jd;h ;=,ska èjks fõ.h jeä fõ' fuh meyeÈ,s lrkak'
  ^e&  my; oelafjkafka jd;h ;=,ska .uka lrk èjks ;rxÕhl wxY=j, úia:dmkh ÿr iu. 

0fjkiajk wdldrhhs' ^mßir WIaK;ajh 27 C&

 ^i& èjks ;rxÕfha ixLHd;h 3400 Hz kï èjks ;rxÕh jd;h ;=,ska .uka lrk m%fõ.h  
fidhkak'

  ^ii& my; tla tla wjia:dj, jd;h ;=, èjks m%fõ.h .Kkh lrkak' 
   ^a&   mSvkh fo.=Khla l,úg"

0   ^b&  mßir WIaK;ajh 37 C l jQ  
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  ^ & ixjD; k,hla ;=,g jd; Odrdjla msôk ,o úg we;sjk uQ,sl iajrfha ixLHd;h i|yd iii
m%ldYkhla ,nd .kak' wka; fodaIh  f,i .kak' ixjD; k,hl uQ,sl iajrfha T;af;aa e
m%ixjdo muKla  we;sjk nj fmkajkak'

  ^ & tla fl,jrla jik ,o k, 2la tajdfha uQ,sl iajr j, wkqkdo l, úg we;sjk kq.eiqï iv
ixLd;h  úh' flá k,fha È.  kï wfkla k,fha È. wdikak mQ¾K ixLHdjg 5Hz 110 cm
fidhkak'

  ^wdka; fodaYh fkdi,ld yßkak&

07'  ^ & wdlsñäia uQ,O¾uh i|yka lrkak'i
  ^ii& c,fha mdfjk jia;=jla i|yd bms¨ï uQ,O¾uh i|yka lrkak' 
  ^ & oKAvla isriaj md lsÍug jvd ;sriaj md lsÍu myiq fõ'  fya;= myokak'iii

  ^ & fndaÜgqjl lsñÿïlrejka 20 fofkla ke.S isák w;r fndaÜgqfõ uq¿ mßudfjka 90] la .s,S iv
mdfõ' lsñÿïlrejka 20 fokdf.a nr tl iudk fõ' c,fha >k;ajh  jk w;r 

-31000 kg m
ñksiqka rys;j fndaÜgqj 10] la .s,S mj;S' fndaÜgqfõ mßudj  fõ' 3

2 m

   ^ &  lsñÿïlrefjl=f.a nr iy fndaÜgqfõ nr fidhkak'a

   ^ &  lsñÿïlrejka 5 fofkl= fndaÜgqfjka bj;a jQfha kï túg fndaÜgqj uq¿ mßudfjka ljr b
m%;sY;hla .s,s mdfõo@

  ^ & b;sß lsñÿïlrejka iu. mdfjñka ;snQ fndaÜgqj .,a mrhl .eàu ksid isÿre ù tu isÿr ;=,ska v
ñks;a;=jg 50 kg ne.ska fndaÜgqj ;=,g c,h .,d taug mgka .;af;ah' fndaÜgqjg ydks jQ úg 
lsñÿïlrejka bka bj;a jQfha kï" fndaÜgqjg ydks jQ fudfydf;a isg iïmQ¾Kfhka .s,S hdug 
.;jk ld,h fidhkak' ̂fndaÜgqjg c,h we;=¿ jk iS>%;dj ksh; hhs i,lkak'&   

08' ^a& wdf,dal lsrKhlaa mQ¾K wNHka;r mrdj¾;kh ùug ;sìh hq;= wjYH;d fol fudkjdo@
 ^ & j¾;kdxlh  jk udOHhl isg j¾;kdxlh  udOHhlg ^ & .uka lrk wdf,dal b n n  jk n  > n1 2 1 2

lsrKhla i|yd wjê fldaKh  kï    w;r iïnkaOhla ,shkak'C n  , n  yd C1 2

 ^ & rEmfha oelafjk mßÈ RcqfldaKdi%dldr ùÿre l=Üáhla c  ABCD 
;sria ;,hl ;nd we;' ;sria  ;,hg iudka;rj  u; AD

m;kh jk  wdf,dal lsrKfha m;k fldaKh  fõ'  xy q

    ^ & ish¨u  i|yd  lsrKh  yd  yryd jd;hg .uka i  q xy AB DC
fkdlrk nj fmkajkak'

 ^ &�q  jk úg  lsrKh  mDIAGh Tiafia .uka lsÍu 0
ii  = 60 xy AB

i|yd  mDIAGhg iam¾Yj mj;ajd .; hq;= øj udOHhlg AD
meje;sh yels wju j¾;k wxlh fidhkak' 

 ^ & rEmfha fmkajd we;s mßÈ È.  yd m<,  jk c, d 10m 6m
;gdlhl .eUqr  fõ' È. me;s j, uOH msysàfï  yd  2m A B
i¾jiu lymdg wdf,dalh ksl=;a lrk n,an folla myka 
lKqfõ uqÿfka we;' myka lKqfõ uqÿfka isg n,anhg ÿr 0.4m 
fõ' n,anh wdjrKh lr we;s ,dïmq wdjrKfha m;=, 
jD;a;dldr jk w;r tys úYalïNh  fõ'0.8m

 ^ &  n,anh muKla oe,afjk úg c, mDIaGh u; m;kh jk i  A
wdf,dalu;a m%foaYfha Wmßu wrh fidhkak'  

 ^ & ii  A yd B n,an folu oe,afjk úg c, mDIaGh u; 
§ma;sfhka jeäu wdf,dalu;a m%foaYfha Wmßu m<, 
fidhkak'  

 ^ &  yd  n,an folu oe,afjk úg c, ;gdlh m;=f,a we;s jk §ma;sfhka jeäu wdf,dalu;a  iii  A B
m%foaYfha Wmßu m<, fidhkak' ̂c,fha ksrfmalaI j¾;kdxlh } $3& 4

x
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 ^iv& c, ;gdlh m;=f,a we;s C yd D ia:dkj, r;=mdg i¾jiu n,an folla we;' 
  ^1& r;= j¾Kh i|yd c,fha j¾;kdxlh 4$3 f,i f.k r;= i|yd c,fha wjê fldaKh 

fidhkak'
  ^2& C n,anh muKla oe,afjk úg c, mDIaGh u; we;s jk r;=mdg j¾Kfhka hq;a wdf,dalu;a 

m%foaYfha wrh fidhkak' 

^09&  A my; fþoh lshjd m%Yak j,g ms<s;=re imhkak'

 fvdma,¾ wdprKh ^Doppler effect& hkq ;rx. ksmojk m%Njh yd ksÍlaIlhd w;r idfmalaI 
p,s;hla we;súg ;rx.fha ksÍlaIs; ixLHd;fha we;sjk oDYH fjkihs' fuys§ ;rx. m%pdrKh 
jk udOhhg idfmalaIj ish¨u fõ. ueksh hq;=h' mDÓúhg idfmalaIj jd;h fukau c,ho 
ksYap,j mj;sk nj Wml,amkh lrk neúka" èjks ;rx. i|yd wod, m%fõ. fmd<jg 
idfmalaIj uekSu idudkHfhka isÿlrkq ,nhs' fvdma,¾ wdprKfha m%;sM,hla f,i isÿjk 
ixLHd; fjkia ùu ∆f  ^} ksÍlaIs; ixLHd;h - ksl=;a lrk ,o ixLHd;h& fvdma,¾ udrej 
^Doppler shift& f,i ye¢kafõ'

 
 j¾;udkfha id.rh ;=, 4000 m .eUqf¾ hd;%d l, yels iíueÍk u.ska id.r m;=, .fõIKh" 

w;a,dka;sla id.rh wdY%s;j ghsgeksla kefõ iqkanqka ksÍlaIKh" hqOuh lghq;= i|yd T;a;= 
ne,Su jeks lghq;= i|yd fhdod.kq ,nhs' .eUqre id.rh ;=,§ wfkl=;a iíueÍkj, hd;%d fõ.h 
iy ÈYdj fidhd .ekSu" u;=msg c, mDIaGh u; hd;%d lrk keõaj, fõ.h iy ÈYdj fidhd 
.ekSu iy tajd iu. ikaksfõok lghq;= lsÍu jeks ;dlaIKsl l%shdj,s i|yd m%Odk jYfhka 
fvdma,¾ wdprKh fhdod .kq ,nhs' ta i|yd fvdma,¾ wdprKfha m%;sM,hla f,i isÿjk 
ixLHd; fjki uek .ekSu isÿ lrkq ,nhs' fï ksid id.rh ;=,§ iíueÍk folla tlsfkld 
.eàug we;s bvlvo j,lajd .; yelsh' 

 my; ̂ 1& rEmfha mßÈ id.rh u;=msg c, mDIAG j, hd;%d lrk keõ j, fidakd¾ ̂ sonar& WmlrK 
u.ska iíueÍk j,ska ksl=;a lrk fidak¾ ;rx. wkdjrKh lr.; yel' my; ^2& rEmfha    
olajd we;af;a A yd B kï iíueÍk folls'            

  ^a& fvdma,¾ wdprKh hkq l=ulao@ 

  ^b& fvdma,¾ wdprKfha idudkHfhka èjks ;rx. i|yd fmdf<djg idfmalaIj wod, m%fõ. ukskq 
,efí' fuhg fya;=j l=ulao@

 ^c& by; ^2& rEmfha mßÈ A iíueÍkh f  ixLHd;fhka hq;a fidakd¾ ;rx. ksl=;a lrñka id.r o

m;=f,a 1400 m ;rï .eUqre ia:dkhl ksYap,j we;' B iíueÍkh q fldaKfhka wdk; jQ ;sria 
osYdjla Tiafia .uka lrhs'   

 
1

  ^i& B iíueÍkh u.ska wkdjrKh lr.kq ,nk fidakd¾ ;rx. ixLHd;h f  i|yd m%ldY-  

khla f  " U " q iy c,h ;=, èjks ;rx. iïfm%aIK fõ.h V weiqßka ,shd olajkak' o  B

1  ^ii& oeka B iíueÍkh f  ixLHd;fhka hq;a  fidakd¾ ;rx. ksl=;a lrñka p,kh jk m%Njhla 
f,i l%shd lrhs' A iíueÍkh u.ska kej; wkdjrKh lrkq ,nk fidakd¾ ;rx. j, 

11    1
ixLHd;h f  i|yd m%ldYkhla  f  " U " q iy V u.ska ,shd olajkak' B

U

kej

iíueÍkh

UB

iíueÍkh

iíueÍkh

B

A

q

-1U  = 0 msA

f  = fidakd¾ ixLHd;h0

1 - rEmh 2 - rEmh
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11   ^iii& by; C ̂ i& yd C ̂ ii& ys ,nd.;a m%;sM, taldnoaO lsÍfuka f  i|yd m%ldYkhla  f " U "  q iy o B

V weiqßka jHq;amkak lrkak'

   ^iv& V >>> U  f,i f.k A iíueÍkh u.ska ksÍlaIKh lrk fvdma,¾ udrej B

������D f =   (2U cosq) f   u.ska ,ndfok nj fmkajkak'B o

          v
0 -1   ^v&  f = 40 kHzD f = 400 Hz  yd q = 60 kï B iíueÍkfha fõ.h U  kmh  j,ska fidhkak'o   B"

-1                 (V = 1500 ms )
 
 ^d& oeka A yd B  iíueÍk fol rEmfha mßÈ tlsfkldf.ka 
   bj;g .uka lrhs'

-1    A ys  fõ.h U  = 15ms  jk w;r B .uka .kakd fõ.h by; A

c ̂ v& ys .Kkh l, w.hu fõ' B iíueÍkh ;rx. wdhduh 99 
cm jk fidakd¾ ;rx. ksl=;a lrhs' A iíueÍkh u.ska 
ksÍlaIKh lrkq ,nk B iíueÍkfha  fidakd¾ ;rx.j, 
ixLHd;h l=ulao@   

 ^e& fvdma,¾ wdprKh iíueÍk ;dlaIKh i|yd fhdod .ekSug fya;=jla fokak'

 ^f& ffjoH fCIA;%fha§ fvdma,¾ wdjrKfha fh§ula ,shd olajkak' 

 ^g& ußhdkd wd.dOh jeks 11"000m muK .eUqre ia:dk .fõIKhg iíueÍk m%dfhda.slj fhdod 
.ekSu wmyiq jkafka ukaoehs iqÿiq .Kkhla u.ska meyeÈ,s lrkak'

5 -3
  ^jdhqf.da,Sh mSvkh p = 1 x 10  pa  c,fha >k;ajh r = 1000 kgm  

-2   .=re;ajc ;ajrKh  = 10 ms &  g

 (9)  B ̂a& fndhs,a kshuh iy pd,aia kshuh ,shkak'

  ^b& fndhs,a kshuh iy pd,aia kshuh weiqrska wjia:d iólrKh ,nd .kak'
  ^c& wjia:d iólrKh weiqrska mßmQ¾K jdhq iólrKh ,nd .kak'

3  ^d& fkdwefok iq¿ ;=kS ma,diaála øjHhlska idod we;s neÆkhlg 1500 cm   Wmßu mßudjla we;' 
0 5 -2fuu neÆkhg 27C  WIaK;ajfha§ 1×10 Nm  jk jdhqf.da,Sh mSvkh hgf;a ys,shï jdhqj mqrjd 

we;ehs i,lkak' neÆkh ;=, wvx.= l, yels Wmßu jdhq ialkaOh .Kkh lrkak' ^yS,sïj, 
-1 -1idfmalaI wKql ialkaOh 4" R= 8.0 J mol  k &  

 
3 6 -2  ^e& by; neÆk msrùug 0.08 m   mßudjla we;s is,skavrhl 1.5×10 Nm  mSvkh hgf;a .nvd lr 

0
we;s ys,shï jdhqj Ndú;d lrhs' ̂is,skavrfha WIaK;ajh 27C &

 ^i&  is,skavrh ;=, wvx.= jdhq ialkaOh .Kkh lrkak'
 ^ii& is,skavrfha we;s jd;fhka Wmrsu ne¨k ixLHdjla msrjQ miq is,skavrh ;=, b;srsjk He jdhq  

ialkaOh .Kkh lrkak' 
 ^iii& neÆkmsrùu i|yd is,skavrfhka bj;g .;a jdhq ialkaOh .Kkh lrkak'  
 ^iv& bj;g .;a jdhqfjka mQ¾Kj msrúh yels Wmßu ne¨k ixLHdj .Kkh lrkak'    

0
 ^f& by; wdldrhg mqrjd .;a neÆkhla 2C  mj;sk jdhqf.da,h ;=, ksoyia l, úg ne¨kh ;=, 

5mSvkh (1×10 Pa& fkdfjkiaj mj;S kï neÆkfha mßudj .Kkh lrkak'    

-3
 ^g& jdhqf.da,Sh jd;fha >k;ajh 1.3 kgm  kï by; (f) fldgfia .Kkh l, mßudj iys; neÆkh 

ksoyia l,úg neÆkh hka;ï by, k.shs kï neÆkh ieÈ øjfha ialkaOh .Kkh lrkak' 

A

U  A

B

U  B
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0 5 3 3

 ^h& 27C  § 1×10 P  mSvkhl jdhqj msrjQ  1500 cm   mßudjla iys; neÆkhla 500 cm  mßudjla a

iys; ysia ùÿre n,anhla iu. ßla; l=áhla ;=,§ iïnkaO lrk ,§' ̂ WIaK;ajh ksh;j we;ehs 
i,lkak'&     

 ^i&  ne¨kh ;=, yd n,anfha we;s jdhqfõ mSvkh .Kkh lrkak'
 ^ii& n,anh ;=,g .,d .sh jdhq ialkaOh .Kkh lrkak' 

^10& A ̂a& ir, wj,ïnhla iys; hdka;%sl Trf,daiqjla th l%udxlkh l, WIaK;ajhg jvd fjkia 
WIaK;ajhl§ Ndú;d lrk úg ukskq ,nk ld,h fodaI iys; fõ'  

 ^i& È. ℓ jk ir, wj,ïnhla iys; Trf,daiqjl ir, wj,ïnfha wdj¾; ld,h T kï T i|yd 
m%ldYkhla ,shkak'   

 ^ii& by; Trf,daiqj l%udxlkh l, WIaK;ajhg jvd q  ºC m%udKhlska jeä WIaK;ajhloS 
Ndú;d lrk úg ir, wj,ïnfha kj È. fldmuKo@ ^wj,ïnh ieÈ f,dayfha f¾Çh 
m%idr;dj a fõ'&     

 ^iii& WIaK;ajh q ºC j,ska by, kexjQ úg ir, wj,ïnfha wdj¾; ld,h T  i|yd m%ldYkhla 1

,shkak' 

 ^iv& T w.h a, q ,T weiqßka ,nd .kak'  1   

 ^v& l%udxlkh l< WIaK;ajfha§ ir, wj,ïnfha wdj¾; ld,h 2 s kï iy 
-1-5�a  = 1'2 x 10  ºC  "  q = 20��ºC  kï T  ys w.h  .Kkh lrkak' 1

n   [x b;d l=vd úg(1+ x)  = 1 + nx f,i Ndú;d lrkak' ]

 ^vi& by; hdka;%sl Trf,daiqj 12 ºC § tx.,ka;fha§ l%udxlkh lr we;' fuu Trf,daiqj 32 ºC  
WIaK;ajh iys; l=reKE., m%foaYfha§ Ndú;d lrk úg Èk 7 l § Trf,daiqfjka uksk 
ld,fha fldmuK fodaIhla we;sfõo@

^b& ^i& øjhl m%idrKh ie,lSfï§ f¾Çh fyda ¾.M,h m%idrKhla ms<sn| fkdi,lk w;r mßud j
m%idrKhla muKla i,lhs' øjhl i;H m%idrK;dj yd oDYH m%irK;dj w¾: olajkak'

 ^ii& n÷kl øjhla wvx.=jk w;r n÷k ieÈ øjHfha f¾Çh m%idrK;dj a o øjfha i;H 
m%idrK;dj ̂g & øjfha oDYH m%irK;dj ̂g &  o kï ̂g & " ̂g &  yd a w;r iïnkaOh ,shkak'    R A R A

3 ^iii& ùÿre riÈh WIaK;ajudkhl n,anfha wNHka;r mßudj 0.25 cm  o flaIsl k,fha wNHka;r 
-4 2 0

yrialv j¾.M,h 2.5×10 cm  o fõ' 0 C WIaK;ajfha§ n,anh iïmQ¾Kfhkau riÈfhka msÍ 
-6 -1-5 -1

we;' ̂riÈfha i;H m%idrK;dj 18.7×10 k  ùÿrej, f¾Çh m%idrK;dj      9×10  C &

   ^1&  WIaK;aj udkh 100 ºC ys kgk c,fha we;súg riosh mrsudfõ oDYH jeäùu .Kkh 
lrkak'

   ^2& WIaK;aj udkh 100 ºC c,fha we;súg flaIsl k,h ;=, riÈh l| by, kÕsk Wi 
fidhkak'

   ^3&  1 ºC lg wkqrEm riÈh lf|A Wi .Kkh lrkak' 

   ^4& by; i|yka WIaK;ajudkfha flaIslfha È. 100 ºC g wkqrEm w.hg muKla we;akï 
by; lS WIaK;aj udkh 300 ºC mj;sk f;,a n÷klg oeuQúg WIAK;ajudkh wdrlaId 
lr .ekSug flaIslfha 100 ºCi,l=Kg by,ska ;sìh hq;= wjldYfha mßudj fldmuKo@ 

fN!;sl úoHdj - II

f;jk jdr mÍlaIKh - 2023

12 fY%aKsh

jhU m<d;a wOHdmk fomd¾;fïka;=j



^10&   B reêr mdrú,hk ridhkd.drhla ;=, reêr ffi, mÍlaId lsÍu i|yd Ndú;d lrk ixhqla; 
wkaùlaI j, úYd,l n,h b;d úYd, fõ'tu wkaùlaI j, jia;=j wdf,dalu;a lsÍug o¾mkhla 
fyda úÿ,s nqqnq,la fhdod.kS'  

 ^a& ^i& weil wdikak ,laIHfha jia;=jla ;enQúg meyeÈ,s úYd,s; m%;sìïNhla ,nd.; yel' fuh 
lsrK igykla we|" wefia wdmd;sl fldaKh weiqßka meyeÈ,s lrkak'  

 ^ii& ixhqla; wkaùlaIhl úYd,l n,h w¾: olajkak'  

 ^b& ksfrda.S mqoa.,fhl= kdNsÿr 2 mm yd 2'5 cm  jk ldp iys; ixhqla; wkaùlahla u.sk reêr 
ffi, ksÍlaIKh lrñka isáhs'  

 ^i& ixhqla; wkaùlaIh idudkH iSreudrefõ we;súg ksfrda.S mqoa.,hd ffi,h ksÍlaIKh lsÍu 

úoyd olajk lsrK igykla w¢kak' wjfkf;a kdNs ÿr f  Wmfkf;a kdNs ÿr f  úIo oDIaÀfha 0 e

wju ÿr D (= 25 cm) o wjfk; i|yd m%;sìïN ÿr v o f,i f.k lsrK igyfka tajd ,l=Kq 
lrkak'

 ^ii& ixhqla; wkaùlaIhl idudkH iSreudrefõ úYd,l n,h  M i|yd m%ldYkh f.dvk.kak'       

 ^iii& V = 20'2  cm kï ksfrda.S mqoa.,hd olsk m%;sìïNfha fldaKsl úYd,kh fidhkak' 

 ^c& by; reêr ffi,h foi fjk;a ksÍlaIlfhl= Wmfk;ska neÆ úg by; iSreudrejg wod, 
m%;sìïNh meyeÈ,sju fkdfmfkk nj mjihs'

  ^i& Tyq fmf,k oDIaÀ fodaIh l=ulao@ 

 ^ii& tu oDIaÀ frda.h wod, lsrK igykla u.ska meyeÈ,s lrkak'

 ^iii&Tyqf.a oDIaÀ mrdih 50 cm isg wkka;h olajd mj;S kï Tyqg ffi,fha m%;sìïNh oel 
.ekSug Wmfk; p,s; l, hq;= ÈYdj l=ulao@ th p,s; l, hq;= ÿr  fidhkak' 

 ^iv& frda.S mqoa.,hdg wod, ixhqla; wkaùlaIfha úYd,l n,h fidhkak' wjfk; i|yd m%;sìïN 
ÿr v = 24 cm fõ' 
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^01& ^I& ial=remamq uQ,O¾uh    ^,' 01&   

 ^ii& A. f.da,udk ysi  B. f¾Çh mßudKh C jD;a; mßudKh D. f.da,udk mdoh    

   E. ial=remamq ;=v $ ial=remamqj

   03 ksjerÈ kï - 01

   05 ksjerÈ kï - 03

   04 ksjerÈ kï - 02

 ^iii& l=' ñkqu }      } 0.0 1 mm                 ̂,' 01& 

 ^iv& 1' jD;a; mrsudK fldgia .Kk jeä lsÍu   ^,' 01&   
  2' wka;rd,h l=vd lsÍu ^ial=remamq fmdg 2la w;r ÿr wvq lsÍu&   ^,' 01&   

 ^v& a' ial=remamq ;=v u.ska  ^E u.ska& ùÿre ;yvqj iam¾I lsÍu   ^,' 02&   

  b' ial=remamq ;=v yd ùÿre ;yvqj ;=,ska fmfkk m%;súïNfha ;=v iam¾I jk wjia:dj 
ksÍlaIKh lsÍu u.sks'    ^,' 02&  

 ^vi& ksjerÈ fõ'      ^,' 01&

  ial=remamq fmdg f.ùhdu ksid jD;a; mßudK ^C& ;sriaj ;nd.; fkdyels ùu' ^we,ùu& ̂,' 02&   

 ^vii& a' ial=remamq ;=v ^E& u.ska ldisfha by, mdIaGh iam¾I lsÍu'   ^,' 01&   

  b' my,g lrljk ,o jD;a; mßudK fldgia .Kk'    ^,' 01&   

  c' t = 0.01 (200-130) = 70 × 0.01 

   t = 0.70mm      ^,' 02&   

 ^iiiv& Trf,daiq lodjl jl%;d wrh fiùu'  ^,' 01&   
  wkaùlaI lodjl >Klu fiùu'  ^,' 01&  
  ^ùÿre ;yvqjl >Klug ,l=Kq ke;'&  ^,' 20&     

^02&  i' fyhd¾ WmlrKh    ^,' 02&   

  ii' a' c,h    

   b' A folu ksjerÈ kï   ^,' 01&   

   c' ì;a;sj, fkd.Efjk fia iSrefjka tlal, hq;=hs'     ̂,' 01& 

  iii      ^,' 02&
     

  iv w;=re uqyqKf;a isg c, lf|a Wi  v.   
   w;=re uqyqKf;a isg A øj lf|a Wi ^,' 02&
 

  vi.   ^,' 02& vii  

       ^ksjeros wlaI folg ̂,' 02&             
      m%ia:drfha yevh    ^,' 01&        

A fldgi - jHqy.; rpkd

1

100

}

c,h
rx

HyA

ry

}
H r g =  H r  gy y x x ^,' 01&
H r  =  H ry y x x

Hy   =           .Hy
rx

ry

Hy   =  m x

­­

Hy

Hx

H      y =  
r  x

Hx

^,' 01&
ry

ms<s;=re m;%h - I m;%h12 fY%aKsh f;jk jdr mÍËKh  2023 fN!;sl úoHdj 

01. (   ) 02. (   ) 03. (   ) 04. (   ) 05. (   ) 06. (   ) 07. (   ) 08. (   ) 09. (   ) 10. (   )

11. (   ) 12. (   ) 13. (   ) 14. (   ) 15. (   ) 16. (   ) 17. (   ) 18. (   ) 19. (   ) 20. (   )

21. (   ) 22. (   ) 23. (   ) 24. (   ) 25. (   ) 26. (   ) 27. (   ) 28. (   ) 29. (   ) 30. (   )

31. (   ) 32. (   ) 33. (   ) 34. (   ) 35. (   ) 36. (   ) 37. (   ) 38. (   ) 39. (   ) 40. (   )

41. (   ) 42. (   ) 43. (   ) 44. (   ) 45. (   ) 46. (   ) 47. (   ) 48. (   ) 49. (   ) 50. (   )

 5 1 4 5 1 1 1 3 2 2

 3 4 2 4 4 5 4 5 3 1

 1 1 3 4 2 3 4 2 4 4

2 4 4 5 3 4 4 2 3 3

5 4 3 5 2 1 5 2 3 3

Hx



  viii  = ∆y = (9.5 - 1)  ix. tan q      ^,' 01&   riosh lf|a Wi tallhlska 

      jeä lsÍu i|yd c, lf|a  ∆x = (11 - 1)

    tan q= D  = 8.5 = 0.85 ^,' 01& Wi úYd, jYfhka by, 

                         10  oeóug isÿùu' ^,' 02&
                                ^,' 20&

^03& updÍ" iul,dia:" f¾Çh m%pdrKh" j¾:kh" mrdj¾:kh ^ksjerÈ 2 lg& ^,' 02&    ^a& ^i& i
  ^ii& wlaIs Y,Hl¾u j,§" w,xlrK lghq;= j,§" fla; lshùu" ia:dk fmkakqï lsÍu'
   ^ksjerÈ follg&     ^,' 02&   

 b I^ & ^ & 

   
   j¾  lsrKh B ysia  iys;j ksjerÈj we£ug       ̂,' 01&   ;k
   ; ksjerÈjks¾.  lsrKh B ysia iys;j  we£ug     ^,' 01&  

  ^ii& d        ̂ ,' 01& ksjerÈj ,l=Kq lsÍu'

  ^iii& x y    ̂,' 02&   yd  ksjerÈj ,l=Kq lsÍu'

  ^ &  fldaKh l%ufhka wvqù wju w.hlg m;aù kej; l%ufhka jeäùu isÿfõ' ̂,' 01&   iv wm.uk

       ^,' 02&    

  ^v& AC u;g m;s; jk wdf,dal lsrK" wjê fldaKh blaujd m;s; ùfuka mQ¾K wNHka;r 
mrdj¾:kh isÿùu werôu' ^,' 02&   

  ^ & vi     

   AC mDIAGhg iafka,a kshuh fh§fuka

  

  ^vii&

i

d

^,' 01&
1
n       =  Sin C2

Sin 090

Sin C =  n =  1     =  0.66662    

n1 1.5 

0 1 
C     =   41  48     =  r   1

^,' 01&

A =  r + c1   

0 0 1 60  -   41  48     =  r     ^,' 01&1
060  -   0 1 18  12     =  r     ^,' 01&  1

2

^,' 01&



  ^vi& AB mDIAGhg iafka,a kshuh fh§fuka"   
 
       ̂,' 01&     

       ^,' 01&
       

^04&  ^a& ^i& èjksudk fmÜáh u;   ^,' 01&
   fmÜáh u; ;nd we;súg Yla;s iïfm%aIKh Wmßu ùuksid  ̂,' 01&   
  ^ii& fia;= fol w;r yß ueo     ̂,' 01&
   m%iamkaohla we;sjk ksid úia;rh Wmßu jkúg wdfrdaylhg Wmßu Yla;sh ,efí' ̂ ,' 01&        

  ^iii& lïmkh l, iriq, èjksudk fmÜáh u; ;nd fia;= w;r mr;rh wju w.hl isg 
l%ufhka jeä lrf.k hdfï§ lvodis wdfrdayl Wmßu Wilg úisjk wjia:djg wkqrEm 
fia;= w;r È. ,nd .ekSu'      ̂,' 02&

  ^iv&      ̂,' 01&   

      ^,' 01&  

  ^v&     

     m%ia:drfha yevh ^,' 01& 
      wlaI kï lsrSu ^,' 01&       

    ̂vi& fkdokakd ixLHd;h iys; iriq, i|yd 
1 1

   wkqkdo os. l  ,nd .kak' l   g wkqrEm

   w.h m%ia:drh u.ska ,nd .kak' m%ia:drh
1

   u.ska ,nd.;a w.h x   kï 

   u.ska    w.h .Kkh l, yel'   ^,' 02&      

 ^b& ^I&     ̂,' 02&      

       ̂,' 01&

  ^ii&     ̂,' 01&       

n       =  Sin i1 1

n       2 

0 1Sin 18  21  

0 11.5       = Sin 18  21    =   Sin i1

1

1.5 × 0.3148  = Sin i1

Sin i    = 0.47221

2n       =  Sin i1 1

Sin r  1

0 1 i       =  28  10  1

l (m)

-1(Hz )
1/f

1l

l

1
/f1

/f�

f   =                                      =
1

2l

T

m

1

2l

VSr g - Vr gw w

m

ℓ   =                                      
1

2l

3

1x  =
1

 1f
1f  =

1
 1x,

 1f

l l2/   =                 ℓ

f   =                 =                   =
V V

2ℓ
1

22
T

m

ℓ   =                                      ²
1

f
1

2
T

m

=                 2ℓ

l

1
 1f

VSr g - Vr gw w

ASrw

2ℓ    =                                                                                               
1

4

VSg Vg   - 

AS 

1
  2f

( ( ²



1 
  ^iii& m%ia:drfha wkql%uKh m kï     

      ^,' 01&   

  
       ̂,' 01&       

  ^ii&     ̂,' 01&       

       ̂,' 01&       

B fldgi - rpkd

^05& ^I& iïm%hqla; n,h Y+kH úh hq;=hs'    ^,' 02&   
  ´kEu ,laIhla jgd iïm%hqla; iQ¾Kh Y+kH úh hq;=hs'   ̂,' 02&    

 ^ii& A. iïm%hqla; n,h Y+kHhs     

    f¾Çh p,s;hla ke;     ^,' 01&   \

   iïm%hqla; iQ¾Kh } ¹�0 ^,' 01& 

    f¾Çh p,s;hla we;\
   iu;=,s;j fkdmj;S'     ^,' 01&    

  B.  R = 0          ̂,' 01&

   C = 0        ̂  ,' 01&

   iu;=,s;;dj mj;S'     ^,' 01&    \�

 ^iii& a'  ^,' 03& B jgd mQ¾K .;aúg
      ^,' 01&    
   
        ^,' 01&    

   

   R  - wNs,ïN m%;sl%shdj  0

  b'      

         ̂,' 02&       
       ^,' 03&  
        ^,' 01&
         ^,' 01&

  c' n, ;=kla hgf;a jia;=jla iu;=,s; úg tu n, 
   ;=k tlu ,laIhl§ yuqúh hq;=hs' ^,' 03&    

 ^iv&       ^,' 01&          

      ^,' 01&  ^,' 01&
  
         

-6 -6 -7 -4400×10 ×10-4×0.8×10 ×10 ×10
S     =                

-6400×10 ×10

5S     =                

1m    =                
1

4
VSg Vg   - 

AS

Vg  
1Vg 4Am    - 

S     =                

Ry

R0

f - >¾Ykh r 

 
R1 × l sin 60 - mg ×    Cos 60 = 0

 
R × l ×     = mg ×      × 1

1
2

4

 
R ×           = 1

200
2× 3  

100
3

R  = 57.80N1

 R = f  =           1 r
100
3

R  = mg = 200o

100(   )2 2  2
R   =             + 200

10000
3

2R    =            + 40000

130000
3

2R    =              = 100 13
3

R    =   208N

l
2

3
2

l
2

wdfoaYhg

^iv&

^,' 02&

^,' 30&

3



06' ^a&       ^,' 01&

   >k;ajh  r -  ^,' 02&

   m%Odk ú' ;dmß;d w;r wkqmd;h  g - 

  ^ &   ksrfmalaI WIaK;ajh  b ^,' 02&

  ^ &  c
      ^,' 01&
      

      ^,' 01&

      ^,' 01&
      ^,' 01&

  ^d&  jeis Èkl tall mßudjl we;s jdhq wkq .Kk wvqùu ksid jd;fha iM, >k;ajh wvqfõ' túg èjks 
m%fõ.h jeä fõ'          ^,' 03&         

 ^i&  V  = fl 
-2

   V  = 3400 × 10 × 10   
-1    

   V  = 340ms          ^,' 03&       

-1           
  ^ii& ̂a&    V  = 340ms       ̂,' 02&   
       
   ^b&               ^,' 01&   

                    

                

  ^iii& 

 
       ^,' 02&     ^,' 02&   

        ^,' 01&

05

V   = gP
r

V   = gP
r

grRT
rM

\V =           

gRT
M

V    =           

PV   =   nRT

m
M

PV  =       RT

m
v

P   =       V RT
M

rRT
M

P   =       V

30Ø
31Ø

V  ×   T

V =1       

V2

T1       

T2

=340  
V2

= V2 31
30

= 340

l + e 
l  = 4 (l + e)
v  = f�l
v  = f × 4 (l + e)o 

\�f =       v   o 

            4 (l + e)

l

l¾ = l + e 

l = 4 (l + e)
           3
v = f l1
v = f  4 (l + e)1

                 3   
f  =     3v     1

        4 (l + e)
   l= l + e 

l= 4 (l + e)
           5
v = f �l2

v = f  4 (l + e)2

          5   
f  =       5v2

        5 (l + e)
f  =  5 f  2 o

12 fY%aKsh f;jk jdr mÍËKh  2023 fN!;sl úoHdj ms<s;=re m;%h

-1ms

4 =

f  =     3f     1 o

5
4

\�T;af;a m%ixjdo muKla we;s fõ' 

V2
-1

= 345.44 ms

^,' 01&  

^,' 01&  



   

  ^iv& 

                
  
                              ̂,' 30&

07'  ^i& jia;=jla mQ¾Kj fyda w¾O jYfhka ;r,hl .s¨kq úg th tu.ska úia:dmkh lrk ;r,   
  

mßudfõ nrg iudk Wvql=re f;rmqulg md;% fõ'      ̂,' 03&       
 

  
  ^ii& bmsf,k jia;=jla i|yd jia;=fõ nr" Wvql=re f;rmqug iudk fõ'   ^,' 02&        

  ^ &  oKAvla isriaj md lrk úg .=re;aj flakaøh yd   w;r mr;rh jeä w;r isriaj md iii W;ama,djl;d flakaøh
fjk úg õ'            .=re;aj flakaøh yd W;ama,djl;d flakaøh w;r mr;rh wvq f ^,' 04&       

  ^ &  iv

    
   ^a&    ^,' 01&       ̂,' 01&        

    
               ̂,' 01&                

  
       ^,' 01&                 

       
          

          
               ̂,' 01&
       ^,' 01&
 
       ^,' 01&

   ^ &      b ^,' 01&

 

          ^,' 01&     

             

   ^ &             v  ̂,' 02&

             ^,' 01&

             ^,' 01&
             ^,' 01&
 

06

110cm k,h

      = l  

l  = 4l 

v  = fl
v  = f×4l 

f = v        

       4l
f =   v   1     

       4×110

↑

e

↓

l k,h

20mg m go

u u1

m go

20mg + m g = uo

20mg + m g =  9  vr g o w

                        10  

20mg + m g =  1  vr g  =  9  vr g o w w

                        10             10

20mg + m g =  8  vr g o w

                        10             

20mg + m g =  8  x 2 x 10ØØ × go

                        1Ø          

                m = 80 kg

m g = uo 1

m g =  1  vrw  o

          10  

m g  =  1  x  2 × 100Ø × 1Øo

           1Ø          

   m  = 200 kgo

fndaÜgqfõ nr 200 kg

15mg + m g = v r go 1 w

15×80 + 200 = v ×1000 1

1200 + 200 = v ×10001

   14 = v1

   10
3v = 1.4m1 

.s¨kq m%;sY;h = 1.4 ×100

                              2

                         = 70%

4
l  f  2 =    

v   
          4l
f   - f = 5 1 2  

  340   -  340   ×   1    
= 5 -2

4×110      l         10

l���=  117. 6 cm   

^,' 02& 

^,' 02&    

vr gw

we;=¿ jQ c,fha nr  =  9  v u; wu;r Wvql=re f;rmqu 
                                    10  
m g  =  9   w

           10
 t (min) kï         md jQ ld,h

   m g = 50g × to

50gt =  9   × 2 × 1000 × 10
          10

t = 36 min

^,' 01&

^,' 01&

^,' 01&

^,' 01&

^,' 01&

^,' 01&

^,' 01&

^,' 01&



08' ^a& wdf,dal lsrKh .yk udOHhl isg úr, udOHhlg .uka l, hq;=hs'  
  .yk udOHh ;=, m;k fldaKh úr, udOHhlg idfmalaIlj .yk udOHfha wjê fldaKhg jvd úYd, 

úh hq;=hs'                            
  

^,' 02&       
 

 ^b& 

        
  

^,' 02&       

 ^c&  ^i&  jd;hg idfmalaI f,i ùÿre j, wjê fldaKh C úg"

0 1   rEmhg wkqj" iEu lsrKhla i|ydu" a�<�41 �48        
  ^,' 01&       

0 0 0 1
   \b��>��90 �-�a��,���b��>��90 �-�41 �48            

0 1         
����b��>��41 �12    ���

  
^,' 01&       

����b��>� C    ^,' 01&       

   \�ish¨u ø i|yd xy lsrKh AB yryd jd;hg .uka fkdlrhs' fuf,iu DC yryd o jd;hg 
.uka fkdlrk nj fmkaúh yel'           ^,' 01&       

  ^ii& lsrKh AB Tiafia .ukalrk úg" 
         ^,' 01&       
          ^,' 01&       
      

   \�AD mDIAGhg iafg,a kshuh fh§fuka

       ^,' 01&

       ^,' 01&

 ^d& 

 ^i&   tan Ø =  =  10.4
                0.4
           Ø = 045            ^,' 02&
   Rtan Ø = 
    4

0  
   ×       R = tan 45 4
              = 1 ×4 

          R = 4 m                ^,' 02&

7

1n       =  Sin C2

Sin 
0

90

Sin C =  n   2   

n1 

^,' 01&

Sin C =   1     =  0.6666 

1.5 
0 1 

C     =   41  48 ^,' 01&

1    =  1.5
Sin C 

0       =  Sinø  =  Sinø 60     
0 1                                    

           Sina����� Sin 48  12

ng = 0.8660
nl  = 0.7455
  
1.5 × 0.7455 =  nl  
         0.8660

nl  = 1.29

0 /C = 41  48
0 /a  = 48  12

0
  q  = 60

lng



  ^ii&  B n,anh oe,afjk úgo c, mDIaGh u; m;kh jk wdf,dalu;a m%foaYfha wrh"

    R = 4m   ^,' 01& 

    n,an folu oe,afjk úg jeäu wdf,dal u;a  m%foaYfha m<,  ^,' 01&   B 2m

 ^iii&       ^iv&  ^1&

      ^,' 01& 

                 ̂,' 01&

              
       ^,' 01&        ̂,' 01&

      ^2& ^,' 01&  
       
         
      ^,' 01&         
            
              ̂,' 30& 

^9A& ^a& fvdma,¾ wdjrKh hkq ;rx. ksmojk m%Njh iy ksÍlaIlhd w;r idfmalaI p,s;hla we;s úg ;rx.hl 
ksÍlaIs; ixLHd;fha $ ;rx. wdhdufha we;s jk oDIH fjkihs'      ^,' 02&

 ^b& jd;fha $ c,fha m%fõ. mDÓúhg idfmalaIlj ksYap, $ Y+kH hhs Wml,amkh flf¾' fyda
  c,h $ jd;h yukafka $ p,kh jkafka ke;s nj Wml,amkh flf¾ fyda
  jd;h $ c,h ksYap, nj                    ^,' 01&

 ^c&     
1  ^i&  f  =  (v + u  cosØ)  fB o         ̂ ,' 02&

      v
 11 1

  ^ii&  f   =  (   v        )  f        ^,' 02&
     (v - u  cosØ)B

11
  ^iii&  f  =  (     v           ) (v + u  cosØ) f   B o            
     (v - u  cosØ)       vB

11    f  =  (v + u  cosØ) fB o

   ^,' 02&   (v - u  cosØ)        B

11  ^iv& Df = f  -  f          o ^,' 01&
    Df = (v + u  cosØ)  f - fB o o         

           (v - u  cosØ)B

    
    Df  = [(v + u  cosØ) - 1]�f �B o

     (v - u  cosØ) B

    Df = (2u  cosØ)  fB o          

     (v - u  cosØ)B

    U �<<<�V ksidB

    Df = (2u  cosØ)  fB o          

            v 

8

A n,anhg"
1
n = Sinø2  

        Sinr
0n = Sin45   = 42  

n         Sinr     3 1

4 = 0.7071   

3        Sinr 

4 = 0.7071  

3        Sinr  

Sinr  = 0.5303 

0 1tan   = 32 .1 =  x   

                          2
0.6253 × 2  = x 

        

1.25m = x

\wdf,dalu;a m%foaYfha m<,

    2m + 1.25m + 1.25m

             4.50m

Sin C =  1

-1 -1      C = Sin  (¾) = Sin  (0.75)
0 1

      C = 48  35

4
3

^,' 01& 

^,' 01& 

^,' 01&   

^,' 01&   

^,' 02&

tan C =
l 

         2

0 1
tan (48  35 ) × 2 = l 

1.1336  × 2 = l

l = 2.26m



     
 ^v&  400  = (2u  × ½ × 40000)  B          

    1500 
  U  = 15 ms-¹                    B ^,' 01&
  U  = 15 × 3600 B

    1000  
-1

  U  = 54 kmh           B ^,' 02&

 ^d&  v = f λ
  1500 = f  x 0.99B

  f  = 1500 B

   0.99                   ^,' 01&
  
   A ksÍlaIKh lrkq ,nk Bys fidakd¾ ;rx.j, ixLHd;h f kï"
   f = v - U  A

   v +UB

  =  1500 - 15   1500  
       1500 +15 0.99                  ^,' 02&
          
 ^e& ikaksfõok lghq;= isÿ lsÍu fyda
  wfkl=;a iíueÍk j, hd;%dj, fõ.h iy ÈYdj fidhd.ekSu'                 ^,' 02&

 ^f&  rêr ffi,hl fõ.h ks¾Kh lsÍu fyda l,,hl yDo iamkaokh ks¾Kh'             ̂,' 02&

 ^g&  11"000m .eUqf¾§ iíueÍkh u; mSvkh P kï"  

  P = p + hrg              ̂,' 01&
   ^,' 02&5P = 1 × 10 + 11000 × 1000 × 10         

5   = 1101 × 10P
5 3  P = 1.10 × 10  × 10  P  a        ^,' 01&

  P = 1000�p

    fuu mSvkh 1000 p�;rï úYd,h' tu mSvkh Tfrd;a;= fkdfoa fyda   ^,' 01&
    iíueÍkh we;=¿ foig mqmqrd hhs'

^9B& ^a&  fndhs,a kshuh          ^,' 02&
  pd,aia kshuh           ^,' 02&

  ^b& wjia:d iólrKh ,nd .ekSug'         ̂,' 03&
  ^c& PV  =  nRT ,nd .kak'

  ^d& PV  =  nRT 
5 -6    1×10 × 1500 ×10  = m × 8.3 × 300          ̂,' 01&

      4
     m = 0.24g            ̂,' 01&

6
  ^e&  ̂ I& 1.5×10  × 0.08 = m1 8.3 × 300           ̂,' 01&

          4
     m1 =192.77g                  ̂,' 01&

5  ^ii& 1.5×10  × 0.08 = m  8.5 × 300          2  ̂,' 01&
         4
     m1= 12.85g                    ^,' 01&
 

 ^iii& ∆m   = m  - m     1 2

   = (192.77 - 12.85) g                     � ^,' 01&
    = 179.77 - 92 g                   � ^,' 01&

 ^iv& 179.92 = 749.66  fn§ug           ̂,' 01&
   0.24    
    = 749                    ^,' 01&

912 fY%aKsh f;jk jdr mÍËKh  2023 fN!;sl úoHdj ms<s;=re m;%h

( (

( ( ((
^,' 01&         f = 1485 H  (1484 - 1486)Z

fB

^,' 02&



 ^f&  V1  =  V1              ̂,' 01&
  T1        T2    

  1500  =  V            2    ̂,' 01&
    300     275 

3
   V2  = 1375 cm                         ^,' 01&
   uq¿ nr =  Wvql=re f;rmqu             ^,' 01&

-2 -6 ^g&  mg + 0.24 × 10   = 1375 × 10  × 1.3 × 10              ̂,' 01&
-2

   mg + 0.0024  = 1.7875 × 10                       ̂,' 01&
     mg = 0.01788 - 0.0024                                    ̂,' 01&
     m = 0.01548                     ̂,' 01&
      10  

-3
     m = 1.548  × 10  kg                        ̂,' 01&

 ^h&  ̂ i&     P  V  =  P  V            ^,' 01&          1 1 2 2
5    10    x 1500 = P  × 2000        2 ^,' 01&

4 -2    P    = 7.5 × 10  Nm         2 ^,' 01&
   
  ^ii&  P V =  nRT           

4 -4    7.5 × 10  × 500 × 10 =  m 8'3 × 300       ̂,' 01&
       4 
      m   = 0.06g        

^10A&^a& ^i& T = 2p ℓ            ̂,' 01&
    g

 

1
 ^ii&  ℓ  =  ℓ (1+ a q)        ^,' 01&

 ^iii&  T  = 2p ℓ (1+ a q)            1  ̂,' 01&
     g 

 ^iv& T  =    (1 + a q)          1 1 ^,' 01&

   T  2

   T  =    (1 + a q) T            1 ^,' 02&

-5
 ^v&  T  = 2    1+ 1.2 × 10  × 20          1 ^,' 01&

-5  T  = 2    1+ 24 × 10         1   

½
  T  = 2    (1+ 0'00024)          1

  T  = 2    (1+ ½ x 0'00024)         1 ^,' 01&

  T  = 2    (1'00012)         1

  T  =     2'00024 s          1 ^,' 01&

 ^vi& 0.00024×30×60×24×7         ^,' 01&

   = 72. 576 s         ^,' 01&

  [0.00024 30 .ekSug]        ^,' 01&×

^b& ^i& i;H m%idrKh w¾: oelaùu        ̂,' 02&
  ^,' 02&oYH m%idrKh w¾: oelaùu        

 3a   ^,' 02&^ii& g  = g  +        R A

10



 

 3a   ^iii& ^1& g  = g  +        R A

    ̂,' 01&
-5 -6 g  = 18'7 × 10  - 3 × 9 ×10   wdfoaYh       A

    ̂,' 01&
-5 -1

 g  = 16 × 10  k          A

   ∆V = V Ø         ̂,' 01&g
        = 0.25  100       ̂,' 01& 

-5× 16 × 10  ×
3        = 4 cm           ̂,' 01&

-3
× 10  

 
-3 -4  ^2&  4 × 10  × 10 × h         = 2.5    ̂,' 01&

   h =  4 
-3

× 10  
-4     2.5 × 10   

   h = 40 = 400 cm
         2.5    25            

    = 16 cm        ^,' 01&                     

  ^3& 16 cm = 0.16 cm fn§ug           ̂,' 01&           
   100    = 1.6 cm ms<s;=rg           ̂,' 01&             

-3 3   ^4& 4 × 100100C  jeäùug cm           
0

    300C  jeäùug cm            ̂,' 01&            
-3 2

  12 × 10

    by< ;sìh hq;= mßudj     ^wvqlsÍug)           ̂,' 01&                    
-3 -312 × 10 - 4 × 10

    cm            ̂,' 01&           
-3 3

 = 8 × 10

^10B&^a& ^i& 

   wdikak B ,laIfha we;s jia;=j wefiys wdmd;kh lrk fldaKh a" Bg wE;ska 
we;s A ,laIfha we;s jia;=j wdmd;kh lrk fldaKh β g jvd úYd, ksid 
úYd,s; m%;sìïNhla ,nd.; yel'             ̂,' 02&

1
   ^ii& M =  a          ̂,' 01&

    a
1

    a �= WmlrKh Ndú;d lrk úg wjidk m%;sìïNh wefia wdmd;kh lrk     
fldaKh        

        jia;=j D ÿßka we;s úg mshú wefia wdmd;kh lrk   a =
fldaKh        ^,' 02&

 ^b& ^i&     wjfk; i|yd lsrK igyk  ̂,' 01&
        Wmfk; i|yd lsrK igyk   ̂,' 01&

        fo, fe, V, D ,l=Kq lsÍug   ̂,' 01&

        
1 

   ^ii& M =  a  = h  ⁄ D = h         2 2

          a        h ⁄D h

          =  h × h2 1 

h h                          1          

11

^,' 01&          

= ^,' 01& m × me 0        



                  wjfk;g"             Wmfk;g"       

    ^,' 01&   ̂,' 01&

     ^,' 01& 

        

       ^,' 01&^iii&

   M = (10+1) (10-1)       

    M = 11 × 100

    M = 1100   ^,' 01&       
 

 ^c& ^i& ÿr oDIaÀl;ajh fyj;a <Õ   ^ii&  

    fkdfmkSu ^,' 02& 

 

    
     úIo oDIaÀfha wju ÿßka mj;sk jia;=jlska ksl=;a jk lsrK wefia oDIAÀ ú;dkhg 

msgqmiska tl;= ùu ksid jia;=j meyeÈ,sj oel.; fkdyels ùu'       ^,' 02&  

   ^iii& ® " wei foig  ^,' 01&

           Wmfk;g fh§u ^iv&  ̂,' 01& 1  1   1  ^,' 01& 

    V   U    f 

    ksfrda.S weig"   =  21 × 119
         =  2499     
    

          
      

         
               

    
    frda.S weig"
          
    

         
       

        
    

        
              

1 
    p,s; l< hq;= ÿr = U - U

     = 2.38 - 2.27

     = 0.11cm  

1 - 1 = 1
V   U   f
-1 - 1 = -1
 V   U     fo

- V + V = V
 -V    U     fo

V = V - 1
U    fo

m = V - 1o 

        fo

1 - 1   =  1
V   U      f
1 - 1  = -1
D  U       fe

D + D = D
D    U     fe

1 + D = D 
U    f Ue         

1+ D   = me 

     fe

12

M =   D + 1     V - 1
          f             fe o

( (( (

( (( (
-220.2 ×10  - 1         
-3

     2 ×10               

-2M =   25 ×10  + 1         
-2

          2.5 ×10               

-2
M =   50 ×10  + 1         

-2          2.5 ×10               ( (
-2

24 ×10  - 1         
-3   2 ×10               ( (

^,' 01&      

=

1
25

1
U

-1
2.5

+ =

1
25

1
2.5

+

1
U

11
25

=

=
1
U

U =
11
25 = 2.27 cm

1
50

1
1

U
-1
2.5

+ =

1
50

1
2.5

+

1
1U

21
50

=

=
-1

1U

1U  =
50
21 = 2.38 cm

^,' 01&

^,' 01&

^,' 01&

^,' 01&

^,' 01&

^,' 01&

^,' 01&



https://lol.lk/
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