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Wmfoia  

 fuu m%YAk m;%h m%Yak 50 la msgq 10 lska hqla; fõ'  

 ish¨ u m%Yakj,g ms<s;=re imhkak' 

 ms<s;=re m;%fha kshñ; ia:dkfha Tfí úNd. wxlh ,shkak' 

 ms<s;=re m;%fha msgqmi § we;s Wmfoia ie,ls,su;a j lshjkak' 

 1 isg 50 f;la jQ tla tla m%Yakh i|yd § we;s ^1& " ^2& " ^3& " ^4& " ^5&  hk ms<s;=re j,ska ksjerÈ 

fyda b;du;a .e<fmk fyda ms<s;=r f;dard f.k" th ms<s;=re m;%fha msgqmi ±lafjk Wmfoia mßÈ 

l;srhlska ^& ,l=Kq lrkak' 
 

.Kl hka;% Ndú;hg bv fokq fkd,efí' 

^.=re;ajc ;ajrKh 𝑔 = 10 N kg−1) 
 

01' ä fnda.a,s ;rx. wdhduh ߣ = ℎ௠௩ f,i bosrsm;a lrhs' fuys ݉ yd ݒ hkq ms<sfj<ska ialkaOh yd 

m%fõ.h fõ' ℎ hkq ma,dkala ksh;h kï tys tall jkqfha" 

 ^1& kg2 m s        ^2&  kg2 m s−1      ^3&  kg m s−1 ^4&  kg s−1 ^5&  kg m2 s−1 
  

02' my; rEmfha oelafjkafka flaIsl k,hl wNHka;r 

úIalïNh uekSu i|yd p, wkaùlaIhla Ndú;d lr 

we;s wdldrh yd tu tla tla msysgqïj,g wod,j ,nd 

.;a mdGdxl fõ' tys wNHka;r úIalïNh jkqfha" 

 ^1&  0.88 mm ^2&  1.20 mm  

 ^3&  1.18 mm ^4&  1.19 mm  

 ^5&  1.22 mm 
 

03' èjks m%Njhla ksid hï ia:dkhl èjks ;Sj%;d uÜgu 60 dB fõ' tu m%Njh wi,g tjeksu 

i¾jiu m%Nj 99 la f.k .sh úg uq,a ia:dkhg we;s ÿr fuka 100 .=Khla ÿrska msysá ia:dkhl 

kj èjks ;Sj%;d uÜgu jkafka" 

 ^1& 80 dB ^2&  60 dB ^3&  40 dB ^4& 20 dB ^5&  10 dB 

 

04' ir, f¾Ldjl .uka .kakd jia;=jl m%fõ.h (ݒ) - ld, (ݐ) m%ia;drhla rEmfha oelafõ' ݐ = 0 isg ݐ = 30 s olajd 

ld,h ;=< jia;=fõ idudkH fõ.h jkafka" 

 ^1& 10 m s−1 ^2&   15 m s−1 ^3& 20 m s−1 
 ^4& 

203  m s−1 ^5&   
253 m s−1 
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W;=re ueo m<d;a wOHdmk fomd¾;fïka;=j 
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T1 = 15.57 mm T3 = 14.35 mm

T2 = 16.48 mm

T4 = 15.30 mm
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05' rEmfha oelafjkafka È. ݈  iy ialkaOh ܯ  jk taldldr 

oKavlg fofl<jr§ ialkaOh ݉  ne.ska jQ wxY= folla 

iïnkaO lr oKAfâ .=re;aj flakaøh yryd hk ݕݔ wlaIh jgd 

lrljkq ,nk wjia:djls' moaO;sfha wjiaÓ;s >Q¾Kh jkqfha" 

 ^oKAfâ .=re;aj flakaøh yryd wjiaÓ;s >Q¾Kh ܫ = 112  &2݈ܯ
 ^1&  

௟212 ܯ)  + 6݉)  ^2& 
12  ݈2 (ெ3 + ݉) 

 ^3&  
112  ݈݉2  ^4& 

௟212 ܯ)  + ݉) 
 ^5&  

௟23 ܯ6) + ݉) 
  

06' wxY= fN!;sl úoHdj iïnkaOj isÿlr we;s my; m%ldY i,ld n,kak' 

 (A) ish¨u mod¾: iE§ we;af;a *¾ñfhdak ^fermions& keue;s wxY= j¾.hlsks' 

 (B) f,mafgdak ^lepton& yd lajd¾la ^quarks& hkq *¾ñfhdak .Khg wh;a jk wxY= j¾. folls' 

 (C) ̅̅݀ݑ̅ݑ  f,i lajd¾la 3 la ixfhdackfhka iEfok wxY=fõ wdfrdamKh +1݁ fõ' 

 (D) ÿn, kHIAÀl n,h úoHq;a pqïnl n,hg jvd m%n, fõ' 

 by; m%ldY j,ska i;H jkqfha" 

 ^1& (A) muKs'        ^2&  (B) muKs' ^3&  (A) yd (B) muKs'  

 ^4&  (A), (B) yd (C) muKs'     ^5&  (B), (C) yd (D) muKs' 

  

07'  ixhqla; wkaùlaIhl ,nd oS we;s Wmfk;a ldphla iu. úYd,;u fldaKsl úYd,khla ,ndfok 
wjfk;a ldph"  

^1&  kdNsh ÿr  10 cm jk wj;, ldphla úh hq;=hs' 

^2&  kdNsh ÿr 10 cm jk W;a;, ldphla úh hq;=hs' 

^3&  kdNsh ÿr 7.5 cm jk W;a;, ldphla úh hq;=hs' 

^4&  kdNsh ÿr 5 cm jk wj;, ldphla úh hq;=hs' 

^5&  kdNsh ÿr 5 cm jk W;a;, ldphla úh hq;=hs' 

08'   my; olajd we;af;a úúO >k;ajhka iys; udOHhka fõ' fuu udOH w;ßka èjks fõ.h i`oyd 
úYd,;u w.h we;af;a"  

^1& we¨ñkshï       ^2& >K rn¾        ^3& jd;h       ^4& N+ñf;,a        ^5& c,h  

09'  fmkajd we;s fldgqfjka udhsï jk m%foaYfha jd;h ;=< 

ùÿre wj;, ldphla p,kh l<yels jk mrsos ;nd we;' 

th u; m;s; jk ܲܳ lsrKfhkaa ,nd.; yels j¾;k 

lsrKh / lsrK jkafka" 

 ^1&  ܺ  muKs'  ^2&  ܺ yd ܼ muKs' 

 ^3&  ܻ yd ܼ muKs'  ^4&  ܼ  muKs' 

 ^5&  ܺ, ܻ yd ܼ hk ish,a,u' 

 

10' mDÓúfha ialkaOh fuka 
18 l ialkaOhla we;s .%yf,djl wrh mDÓúfha wrfhka 

13 la fõ' tu 

.%yf,dfõ mDIAGh u;§ jia;=jl nr 90 N kï" mDÓú mDIAGh u;§ jia;=fõ nr jkqfha" 

 ^1&  40 N ^2&  45 N ^3&  80 N ^4&  90 N ^5&  110 N 

lm

m

Y

X

P

Q

Z

Y

X
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11'  fome;a;u újD; k,hl uQ,sl ixLHd;h 100 Hz fõ' tu k,fhka wvla f.k tla me;a;la 

jeiQ úg uQ,sl ixLHd;h jkafka" 

 ^1&  25 Hz    ^2&  50 Hz ^3&  100 Hz ^4&  200 Hz  ^5&   300 Hz 
 

 Odrdjla /f.k hk ikakdhl oKavl ;rula úYd, lrk ܫ    '12

,o fldgila remfha fmkajd we;' ikakdhl oKav wjg 

pqïNl lafIa;%hla we;s lsÍu ksid oKav ;=< we;s wdfrdamKh 

remfha wdldrhg ilia ú tys by< fl<jr my< flf<jrg 

idfmalaIj (+)  úNjhla ,enqKs' oKav mj;sk ia:dkfha 

pqïNl lafIa;%h my; l=uk rEmh u.ska ksjerosj olajhso@  

 

 

 

 

 

 
 

13' f¾Çh m%idrK;dj (∝) 5 × 10−5  °C−1 jk f,day nÿkla iïmQ¾Kfhkau øjhlska mqrjd we;' 

tys WIAK;ajh 50 °C lska jeä l< úg W;=rd hk øj mßudj uq,a øj mßudjg ork wkqmd;h 0.01 kï" øjfha i;H mrsud m%idrK;djh jkqfha" 

 ^1&  1.5 × 10−4 °C−1              ^2&  2 × 10−4 °C−1     ^3&  2.5 × 10−4 °C−1  
 ^4&  3.5 × 10−4 °C−1              ^5&  6 × 10−4 °C−1  
 

14' yhsv%cka úi¾ck k,hl hï yrialv j¾.M,hla ;=,ska ;;amr tll§ fm%dafgdak 2.1 × 1018 
m%udKhla hï ÈYdjlg .,d hhs' tu yrialv j¾.M,h yryd úreoaO ÈYdjg bf,lafg%dak 4.15 ×1018 m%udKhla .,d hhs kï" tu k,h ;=<ska .,dhk Odrdj jkqfha" 

 ^fm%dafgdak yd bf,lafg%dakj, wdfrdamKh = 1.6 × 10−19 C f,i i,lkak'& 

 ^1&  0.2 A ^2&  0.4 A ^3&  0.8 A ^4&  1.0 A ^5& 1.2 A 

 

15'  my; ixisoaê w;ßka fvdma,¾ wdprKh u.ska meyeÈ,s l< fkdyels ixisoaêh jkafka" 

 ^1& ñksidf.a r;= reêr ffi,j, fõ.h ks¾Kh lsÍu'  

 ^2& mDÓúh foig meñfKk  ;drldjka yÿkd .ekSu' 

 ^3& fmd,sia ks<OdÍka úiska Odjkh jk jdykj, fõ.h ueksu' 

 ^4& l÷j,ska jgjQ N+ñhl isg k<djla kdo l< úg tu kdoh kej; kej; weiSu' 

 ^5& jjq,ka rd;%sfha§ ;udg yuqjk ndOl u`.yer mshdöu' 

 

16'  ldp j, j¾;kh iïnkaOj my; isÿlr we;s m%ldY i,lkak' 

 (A) ;d;aúl jia;=ka ioyd wNsidß ldp iEu úgu ;d;aúl m%;sìïn idohs' 

 (B) ;d;aúl jia;=ka ioyd wmidß ldp iEu úgu w;d;aúl m%;sìïn idohs' 

 (C) ldp ixhqla;hla ;d;aúl yd w;d;aúl hk m%;sìïn j¾. folu idohs' 

 by; m%ldYk j,ska" 

 ^1& (A) muKla i;H fõ'  ^2&  (B) muKla i;H fõ' ^3&  (C) muKla i;H fõ' 

 ^4& (A), (B) i;H fõ'  ^5&  (B) iy (C) muKla i;H fõ' 

+ + + + + + +
- - - - - - - - -

I

(1) (2) (3) (4) (5)
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17'  fik¾ fjda,aàh;djh 10 V jk laIu;djh 8 W jk fik¾ vfhdavhla 18 V negßhlska 10 V 
ia:dhs fjda,aàh;djhla ,nd .ekSug vfhdavh iu. fY%aKs.;j iïnkaO l< hq;= wju 
m%;sfrdaOlfha w.h jkafka"  

 

 ^1& 35 Ω         ^2& 25 Ω            ^3& 18 Ω            ^4& 12 Ω             ^5& 10 Ω 
 

18'  my; olajd we;s mßm:fha m%;sodkh ܨ jkafka" 

F
X

 

 ^1&   1 ^2&  ܺ  ^3&  0 ^4&   ܺ ^5& ܺ + 1 

 

19' rEmfha oelafjkafka tlu øjHfha iod we;s taldldr o`vq 7 la 

Ndú;d lr ilia lr we;s ieleiauls' tys fmdÿ .=re;aj flakaøh 

msysàug jvd;au bv we;s ,laIH jkqfha" 

  ܥ  &3^ ܤ  &2^ ܣ  &1^ 

 ܨ  &5^ ܦ  &4^ 

 

 

20' rEmfha mßÈ c,h iu. ñY% fkdjk >k;ajh ߩ jk øjhla ܷ k,hg oud we;' fmdÿ w;=re uqyqKf;a isg ms<sfj<ska  øj 

yd c, uÜgï j,g Wi 40 cm yd 20 cm fõ' c,h iu. ñY% 

fkdjk fjk;a øjhla c,h wvx.= ndyqjg tla lrkq 

,nkafka ndyq foflysu øj uÜgï iudk jk f,igh' tu 

tla lrk øjfha >k;ajh 200 kg m−3  kï" my; m%ldY 

j,ska i;H jkqfha" 

 (A) tlal< hq;= øj lf|a Wi 20 cm fõ' 

 (B) m<uq fmdÿ w;=re uqyqK; 2.5 cm m%udKhlska by< hhs' 

 (C) øj uÜgï iudk jk mßÈ ol=Kq ndyqjg wod, øjh tla l< fkdyel' 

 ^1&  (A) muKs'  ^2& (B) muKs' ^3& (C) muKs'  

 ^4&  (A) yd (B) muKs' ^5& ish,a,u wi;H fõ' 

 

21' fmdf<djg idfmalaIj ܸ taldldr m%fõ.fhka isriaj by<g .uka lrñka we;s jdhq ne¨khlska 

tys .eg .id we;s úYd, je,s u,a,la .e,ù jefÜ' jdhq neÆkfha isák mqoa.,fhl=g (ܣ) yd 

fmdf,dfõ isák mqoa.,fhl=g (ܤ) idfmalaIj je,s u,af,a p,s;hg wod, m%fõ.-ld, m%ia;drh 

jkafka" 
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22'  ixLHd;h 332 Hz jk èjks ;rx. ksl=;a lrk m%Njhla foig 4 m s−1 m%fõ.fhka .uka .kakd 

f,dßhl èjks ;rx. .eà mrdj¾;kh ùu ksid f,drsh yd m%Njh w;r ksi,j isák mqoa.,fhl=g 

wefik kq.eiqï ixLHd;h jkafka" 

 ^jd;fha èjks ;rx. fõ.h 336 m s−1 nj i,lkak'& 

 ^1& 340 Hz ^2&  336 Hz ^3&  170 Hz ^4&  8 Hz ^5&  4 Hz 
 

23' by; rEmfha mßÈ ialkaOh ms<sfj<ska 10 kg, 6 kg yd ݉ 

jk jia;=ka 3 la ieye,a¨ wú;kH ;ka;= folla u.ska .eg 

.id ;ka;= ieye,a¨ iqug lmams folla u;ska hjd we;' 

moaO;sh iu;=,s;;djfha mj;S kï" ݉ g mej;sh yels wju 

w.h jkafka" 

 ^1&  0.7 kg ^2&  1.3 kg  

 ^3&  4.2 kg ^4&  8.7 kg  

 ^5&  16 kg 
 

24' mßmQ¾K jdhqjla iys; ;dm .;sl moaO;shl ;dm 

.;sl l%shdj,shla ܣ  isg ܥ  olajd ud¾. follska 

isÿjk wdldrh rEmfha fmkajd we;'  ܣ → ܤ →  ܥ

l%shdj,sfha§ ܣ  isg ܤ  olajd hdug 1 kJ  ;dm 

m%udKhla wjfYaIKh lrk w;r ܤ  isg ܥ  olajd 

hdug 2 kJ ;dm m%udKhla wjfYdaIKh lrhs' ܣ →  ܥ

l%shdj,sfha § 2.1 kJ ;dm m%udKhla wjfYdaIKh fõ 

kï" ܥܣ  l%shdj,sfha§ lrkq ,nk ld¾hh m%udKh 

jkqfha" 

 ^1&  0.4 kJ ^2&  0.9 kJ ^3&  1.2 kJ ^4&  1.7 kJ ^5&  2.1 kJ 
 

25' rEmfha olajd we;s mßÈ wdfrdamK ms<sfj<ska +2ݍ , ,ݍ2−  jk wdfrdamK y;rla mdohl È. √2ܽ jk iup;=ri%hl ݍyd +4 ݍ2−

YS¾I j, ;nd we;' +ݍ wdfrdamKhla ܣ ,laIHfha isg ܤ ,laIHh 

olajd f.k hdug l, hq;= ld¾hh m%udKh jkafka" 

 ^1&  
14గఌ  . ௤2௔        ^2& 

14గఌ  . 3௤2௔  (√2−1)  

 ^3&
14గఌ  . ௤2௔  (√2 − 1)       ^4& 14గఌ  . ௤2௔  (1 − √2) 

 ^5&  
12గఌ  . ௤2௔  (√25 − 1)  

 

26' wrh ݎ yd 2ݎ ikakdhl f.da, follg ms<sfj<ska +5ݍ yd +4ݍ wdfrdamK ,nd§ we;' tu f.da, 

fol tlsfklg iam¾Y lr tajdfha flakaø w;r ÿr 6ݎ jk mßÈ jd;fha ;enQ úg tla tla f.da,h 

u; yg .kakd úoHq;a n,h jkafka" 

 ^1&  
௤28గఌ0௥2 ^2&  

3௤24గఌ0௥2 ^3&  
5௤24గఌ0௥ ^4&  

20௤28గఌ0௥2 ^5& 
20௤2144గఌ0௥2 

6 kg

300

m
10

 k
g 2ߤ = 0.2 

1ߤ = 12√3 

5

4

3

2

1

B

A

2 4 6 8
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m
3
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P (x10
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6
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,ܣ '27  hkq i¾jiu udk iys; >Kl yeve;s jia;= 3la jk ܥ yd ܤ

w;r tajd >K;ajh ߩ  jk ;r,hla ;=< iïmQ¾Kfhka .s,ajd  

nªfka m;=,g ieye,a¨ wú;kH ;ka;= u.ska iïnkaOlr we;' ܣ  yd ܤ  jia;= j, >k;ajh 1ߩ  jk w;r ܤ  ys we;=,; 

l=yrhla mj;S' ܥ hkq >K;ajh 1ߩ jk øjfhkau idod we;s 

jia;=jla jk w;r tyso we;=,; l=yrhla mj;s'  tu l=yrh 2ߩ 
jk fjk;a øjhla (2ߩ > ,mqrjd we;' ms<sfj<ska jia;= u; we;sjk W;ama,djl;d n,hka ஺ܷ (1ߩ ܷ஻, ܷ஼ yd ;ka;=j, wd;;Ska ஺ܶ, ஻ܶ, ஼ܶ kï" my; iïnkaO;d j,ska l=ula ksjerÈ fõo@ 

  ;ka;=j, wd;;sh      jia;= u; W;ama,djl;d n,h 

 ^1& ஺ܶ > ஻ܶ > ஼ܶ ஺ܷ > ܷ஻ > ܷ஼ 

 ^2& ஻ܶ > ஺ܶ > ஼ܶ ஺ܷ = ܷ஻ = ܷ஼ 
 ^3& ஺ܶ = ஻ܶ > ஼ܶ ஺ܷ = ܷ஻ = ܷ஼ 
 ^4& ஻ܶ < ஼ܶ < ஺ܶ ܷ஻ > ܷ஼ > ஺ܷ 

 ^5& ஺ܶ = ஼ܶ > ஻ܶ ஺ܷ = ܷ஻ = ௖ܷ 
 

28' rEm igyfka mßÈ >k;aj 800 kg m−3jk øjhla n÷klg 

oud we;' øjh k,fha by< fl<jrg meñKSu i|yd k,fha 

by, fl<jßka >k;ajh 1.2 kg m−3  jk jd;h .uka 

lrúh hq;= m%fõ.h jkafka" 

 

 ^1&  10 m s−1 ^2&  12 m s−1 ^3&   16 m s−1 
 ^4&  18 m s−1 ^5&  20 m s−1 
 

 

29'  úoHq;a pqïnl fm%ArKh ms<sn| f,kaia kshuhka m%ldY jkafka" 

 ^1& fm%Aß; úoHq;a .dul n,fha w.h" i%djh fjkiaùfï iS>%;dj u; r|d mj;S' 

 ^2& fm%aß; úoHq;a Odrdfõ ÈYdj" ieuúgu th we;sùug fya;= jQ ixisoaêhg m%;súreoaO jk 

wdldrhg ilia fõ' 

 ^3& p,kh jk ikakdhlhla u; fm%aß; úoHq;a .dul n,fha w.h" tys ÈYdj iy tys m%fõ.hg 

wkqf,dau jYfhka iudkqmd;sl fõ' 

 ^4& úoHq;a .dul n,hla we;sjkafka ikakdhlhla iy pqïnl fCIa;%hla w;r p,khla 

we;sjqjfyd;a muKs' 

 ^5& ikakdhlhla u; fm%arKh jk úoHq;a .dul n,h Wmfhda.s lr.kakd fCIa;%fhka iajdhla; 

fõ' 

 

30'   m<uqjk yd fojk rEm ms<sfj,ska 

oelafjkafka ir, wkqj¾;sh p,s;hl fhfok 

tla;rd wxY=jl úia:dmkh (ܺ) yd ;ajrKh (ܽ) ld,h (ݐ)  iu. fjkiajk wdldrhhs' ܶ 

ys w.h l=ulao@  

           ߨ 23√ &3^         ߨ 6√ &2^         ߨ 2√ &1^ 

 ^4& 
2గ9           ^5& 

గ9 

A B C

X(m)

t (s)

+ 3

-3

a(ms-2)

t (s)

+18

-18
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31' ir, f¾Çh ud¾.hl p,s; jk ܣ yd ܤ wxY= foll úia:dmk ld, m%ia;drhla my; oelafõ' 

10 20
30

35 50

B

A

t (s)

s (m)

40

-40

40 455 15 25

 
 my; m%ldY j,ska i;H fkdjkqfha" 

ݐ &1^  = 0 § jia;+ka folu úia:dmkh uekSu wrUk ,laIHhg iudk ÿßka msysghs' 

ݐ &2^  = 20 s § yd ݐ = 40 s § ܣ ys yd ܤ ys m%fõ. iudk fõ' 

ݐ &3^  = 30 s § ܣ jia;=fõ;a ܤ jia;=fõ;a p,s; ÈYd udre fõ' 

ݐ &4^  = 20 s § yd ݐ = 40 s § jia;= fol tlsfklg yuqfõ' 

ݐ &5^  = 20 s § A i,lk ,laIHh foig;a" B i,lk ,laIHfhka bj;g;a .uka lrhs'  

 

32'  >klu ݐ  iy j¾;k wxlh  ߤ   jk ùÿre l=Üáhla iuñ;sl f,i 

wdf,dalh ksl=;a l< yels  ܵ kï wdf,dal m%Njhla bosrsfha ;nd we;' 

wmidrs lsrK loïNfha wka;  lsrK 2 w;r wmirK fldaKh ߠ fõ' 

iudka;r me;s we;s ùÿre l=Üáh ;=<ska .uka lsÍfuka miq ks¾.; lsrK 

loïNfha wmirK fldaKh jkqfha"  

  ߠ2 &3^ ߠ &2^  0 &1^ 

 ^4& sin−1(1ఓ)   ^5&  2 tan−1(1ఓ)     

33' taldldr lïìhl fofl,jr ksh; fjda,aàh;djhla mj;ajd .kq ,efí' tu øjHfhkau ;kk ,o 

fjk;a lïìhl by; fjda,aàh;djhu mj;ajd.;a úg ;dmh W;ai¾ckh ùfï iS>%;djh fo.=K 

jkafka" 

 ^1& tys È.;a yrialv wrh;a w¾Ohla jQ úghs'      ^2&   tys È.;a yrialv wrh;a fo.=K jQ úghs' 

 ^3& tys È. fo.=Khla jQ úghs'           ^4&   tys yrialv wrh fo.=K jQ úghs' 

 ^5& tys È. fo.=K ù yrialv wrh w¾Ohla jQ úghs' 

 

34' tlu wrh yd tlu mDIAGfha iajNdjh we;s ܣ yd ܤ keue;s f.da, 2 la tlu lD; ixjyk ;;a;j 

hgf;a isis,a ùug bv yßk ,È' ܣ jia;=j 60 °C  isg 40 °C olajd isis,a ùug ñks;a;= 2 la o ܤ 

jia;=j 50 °C isg 40 °C olajd isis,a ùgu ñks;a;= 4 la o .;fõ' ldur WIAK;ajh 30 °C kï ܣ 

ys yd ܤ ys ;dm Odß;d w;r wkqmd;h jkafka" 

 ^1&  1 ∶ 3 ^2&  3 ∶ 2 ^3&  2 ∶ 3 ^4&  2 ∶ 1 ^5&  4 ∶ 1 

 

35' 10 m È.la yd 20 Ω m%;sfrdaOhla we;s lïìhla iy Bg fYA%Ks.; f,i iïnkaO lr we;s 10 Ω 

m%;sfrdaOhlska úNjudkhla iukaú; fõ' thg fhdod we;s t<jqï fldaIfha  úoHq;a .dul n,h 3 V iy wNHka;r m%;sfrdaOh fkd.sKsh yels ;rï l=vd fõ' úNjudk lïìfha úNj wkql%uKh 

jkqfha" 

 ^1& 0.01 V m−1 ^2&  0.02 V m−1 ^3&  0.1 V m−1 ^4&  0.2 V m−1 ^5&  1 V m−1 

μ 

t

S
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36' 0 °C § mj;sk whsia 5 kg la iu. 100 °C mj;sk yqud,h 10 g la tl;= lrk ,È' 0 °C § c,h 

njg m;ajk whsia ialkaOh jkafka" 

  c,fha ú';d'Od'  = 4 × 103 J kg−1 °C −1 
  yqud,fha jdIamSlrKfha ú'.=';d'  = 2 × 106 J kg−1  
  whsia j, ú,hkfha ú'.=';d'       = 3 × 105 J kg−1 
 

 ^1&  40 g  ^2&  66.6 g ^3&  80 g ^4&  100 g ^5&  120 g 
 

37' ;sria ikakdhl oKavla úYd, È.la we;s isria ikakdhl mS,s folla u; úoHq;a 

f,i iam¾Y fjñka ksYap,;djfha isg my,g jefÜ' mS,sj, ;,h pqïnl fCIa;%hg 

wNs,ïn fõ' >¾IK n, iy jd; m%;sfrdaOh fkdi,ld yeßh úg  ld,h iuÕ 

oKafâ m%fõ.h fjkia jk wdldrh fmkakqï lrk m%ia;drh jkafka" 

 

 

 

 

 

 

38' mßm: igyfka oelafjk g%dkaisiagrfha m%;sodk fjda,aàh;dj 5V 
jk wjia:dj i|yd mdou-úfudapl fjda,aàh;djh fkdi,ld yßñka 
my; m%ldY bÈßm;a lr we;'  

 (A) I c = 10 mA 

 (B)  I b = 50 μA 

 (C)  Odrd ,dNh   (ߚ)   = 100  

 by; m%ldY w;=ßka i;H jkqfha" 

 ^1& (A) muKs'              ^2& (B)  muKs'     ^3& (A) iy (B)  muKs'  

 ^4& (A) iy (C)  muKs'              ^5& (A), (B) yd (C) ish,a,u' 
 

39' yrialv j¾.M,h 1 mm2 jQ jdfka lïìhla 30 °C § 1 m È.lska hqla;h' fuu lïìh 1 m 

mr;rhlska we;s wp, isria lKq follg ;Èka iïnkaO lr we;' oeka lïìfha WIAK;ajh 0 °C 

olajd isis,a flf¾' jdfka j, f¾Çh m%idrK;dj 12 × 10−6 C−1 iy jdfkaj, hx udmdxlh 2 ×1011 N m−2 kï" wdOdrl u; we;sjk n,h fldmuKo@ 

 ^1&  36 N ^2&  54 N ^3&  60 N ^4&  72 N ^5&  84 N 
 

40' mßm:fha 20 Ω yryd Odrdjla fkd.,hs kï" ܴ m%;sfrdaOfhka W;ai¾ckh jk CIu;djh l=ula o@ 

 

 

 

 

 

 

 

 ^1&  1 W ^2&  0.7 W ^3&  4 W ^4&  2 W ^5&  2.5 W 

t

V

(1)
t

V

(2)
t

V

(3)
t

V

(4)
t

V

(5)

+10 V

500200 K

+ 5 V
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41' my; mßm:fha olajd we;af;a ldrld;aul j¾Olhlh fhdod .ksñka fjda,aàh;dj tl;= lsÍu 

i|yd ilia l< mßm: ieleiauls' tys ܣ yd ܤ w.% j,g 1ܸ  yd 2ܸ  fjda,aàh;djka ,nd § we;' 

m%;sodk úNjh 0ܸ kï, 0ܸ ys w.h jkafka" (ܴ1 = ܴ2 = ௙ܴ = ܴ f,i i,lkak') 
 

 

 

 

 

 

 

 ^1&  0ܸ = ௏1+௏22   ^2&  0ܸ = − ( 1ܸ + 2ܸ) ^3&  0ܸ = − (௏1+௏22 )  
 ^4&  0ܸ = (௏1−௏22 )  ^5&  0ܸ = 1ܸ − 2ܸ 
 

42' rEmfha oelafjk mßÈ wjiaÓ;s >Q¾Kh 0.02 kg m2 yd wrh 0.2 m 

jk lmamshla yryd ieye,a¨ wú;kH ;ka;=jla u.ska 2 kg yd 8 kg jia;=ka folla iïnkaO lr we;' moaO;sh ksYap,;djfhka 

uqody, úg 8 kg ialkaOh isriaj my,g 5 m s−2  ;ajrKfhka 

p,s; fõ kï" lmamsfha N%uKhg tfrysj we;sjk m%;sfrdaê >¾IK 

jHdj¾;h jkafka"  

 ^1&  0.8 N m ^2&  1.2 N m ^3&  1.5 N m  

 ^4&  1.8 N m ^5&  2 N m 
 

43' ÿiai%dù øjhla ;sria flaIsl k,hla ;=,ska wkdl+, wkjr; m%jdyhla f,i .,dhhs' tys mßud 

m%jdy iS>%;djh ܳ fõ' my; i`oyka m%ldY i,ld n,kak' 

 (A) k,fha È. fo.=K lsÍfuka ܳ fo.=K l< yelsh' 

 (B) k,fha È. yd úIalïNh hk folu fo.=K l<úg ܳ wg .=Khlska jeäfõ' 

 (C) k<h foflf<jr mSvk wka;rh fo.=K l<úg ܳ fo.=K l< yelsh' 

 fuu m%ldY j,ska i;H jkqfha" 

 ^1& (A) muKs'  ^2& (B) muKs' ^3& (A) yd (C) muKs'  

 ^4&   (B) yd (C) muKs' ^5& (A), (B) yd (C) hk ish,a,u' 
  

44' mßm:fha oelafjk fldaIfha úoHq;a .dul n,h 1.4 V yd wNHka;r 

m%;sfrdaOh 2 Ω fõ' wNHka;r m%;sfrdaOh 
43  Ω jk weógrh (ܣ) yryd 

.,dhk Odrdj 0.02 A fõ' 100 Ω m%;sfrdaOhg iudka;r.;j fjda,aÜ 

ógrhla iïnkaO lr we;' fjda,aÜ ógrfha m%;sfrdaOh jkqfha" 

 ^1&  50 Ω ^2&  100 Ω ^3&  150 Ω  

 ^4& 175 Ω ^5&  200 Ω 
 

45'  l=vd riÈh ìxÿjla ;=, wu;r mSvkh ܲ fõ' fuu riÈh ìxÿj iudk wrhka we;s l=vd ì£;s 64 

fjka flf¾' fuu l=vd riÈh ìxÿjla ;=< wu;r mSvkh jkqfha" 

 ^1&  ܲ ^2&  2ܲ ^3&  4ܲ ^4&  16 ܲ ^5&  8ܲ 

 

A i1
R1

B i2
R2

V1

V2

V0

-

+

i
Rf

V

A
100

C

1.4 V

B

r =2
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46' wNHka;r wrh 50 cm yd ndysr wrh 70 cm jk 200 m 

È. k,hla ;=,ska WIAK;ajh 200 °C jk wêl úYsIag ;dm 

Odß;djla we;s ;r,hla .,d hhs' k,fha ;dm 

ikakdhl;djh K = 1180  W m−1 °C−1  yd ndysr mDIaGfha 

WIAK;ajh 20 °C  kï" 1 s  l§ ydksjk ;dm m%udKh 

jkafka (π = 3 f,i .kak) 

 ^1&  1.2 kW ^2&  3.0 kW ^3&  3.6 kW ^4& 4.2 kW ^5&  5.0 kW 
 

47' úlsrKYS,S ksheÈhl wvx.= wia:dhs ܺ  mrudKq kHIAÀka  ܻ mrudKql kHIAÀka  njg m;afõ' 

my; i|yka m%ldY i,ld n,kak' 

 (A) ܺ mrudKq CIhùfï iS>%;djh ld,h iu. wvqjk w;r ܻ kHIAÀka ìysùfï iS>%;dj ld,h 

iu. jeäfõ' 

 (B) ܺ mrudKq kHIAÁka CIh ùfï iS>%;djh WIaK;ajh iu. jeäfõ' 

 (C) ܺ mrudKq kHIAÁka CIh ùfï iS>%;djh tys w¾O wdhq ld,hg m%;sf,dauj iudkqmd;sl fõ' 

 by; m%ldY j,ska i;H  jkafka" 

 ^1& (A) muKs'                ^2&  (C) muKs'            ^3&  (A)  yd (C) muKs' 

 ^4&   (B) yd (C) muKs'             ^5&  (A), (B) yd (C) hk ish,a,u' 

 

48' rEmfha mßÈ m;=f,a j¾.M,h 2 m2 jk nªklg 800 kg m−3 jk 

øjhla 5 m  Wilg oud we;' nÿfka me;s ì;a;s u; we;sjk 

iïm%hqla; isria n,h 8 × 104 N kï" nÿfka wvx.= øj mßudj 

jkafka" 

 ^1&  5 m3 ^2& 10 m3 ^3&  15 m3 ^4&  20 m3 ^5&  25 m3 
 

49' rEmfha mßÈ j¾.M,h ܣ jk iudk ;yvq 6 la iudk ݀ 

mr;rhlska ;nd ;yvq lsysmhla ikakdhl lïì u.ska 

iïnkaO lr we;' ;yvq w;r udOHh mdrúoaHq;a ksh;h 2 

jk øjHhlska mqrjd we;akï  moaO;sfha ܺ  yd ܻ  w;r 

iul OdrKdj jkqfha" 
 

 ^1&  
6஺ఌ07ௗ  ^2&  

6஺ఌ0ௗ  ^3&  
8஺ఌ03ௗ  ^4&  

12஺ఌ0ௗ  ^5&  
2஺ఌ09ௗ  

 

50' rEmfha oelafjk mßÈ ÿkq ksh;h K jk ÿkakla 

bÈßfha 100 g  jia;=jla ;nd th 3 cm 

iïmSvkhlg ,lalr w; yßkq ,efí' ^ÿkafka 

.nvdjk uq¿ Yla;shu jia;=jg ,efí hehs 

Wml,amkh lrkak& bkamiq th >¾IK ix.=Klh 0.5 jk ;sria ud¾.hl 2 m  .uka lr wrh 0.5 m 

jk jD;a;dldr iqug ud¾.hl .uka lrhs' jia;=j 

hka;ñka jD;a; p,s;h mj;ajd .ekSu i|yd K g mej;sh hq;= wju w.h jkafka" 

 ^1&  2.0 × 103 N m−1  ^2&  2.5 × 103 N m−1 ^3&  5.0 × 103 N m−1 
 ^4&  6.4 × 103 N m−1 ^5&  7.2 × 103 N m−1 
    * * * 

5m

A = 2 m2

200 m

200C

2000C

⍴ = ૡ૙૙࢓ࢍ࢑−૜ 



  

jeo.;a 

 fuu m%Yak m;%h msgq 18 lska hqla; fõ' 

 fuu m%YAk m;%h A  iy B hk fldgia 

follaska hqla; fõ' fldgia folgu kshñ; 

ld,h meh 03 ñks;a;= 10 ls' 

 .Kl hka;% Ndú;hg bv fokq fkd,efí' 

A  fldgi - jHqy.; rpkd 

^msgq  2-8& 

ish¨u  m%YAkj,g ms<s;=re fuu m;%fha u 

imhkak' Tfí ms<s;=re m%Yak m;%fha bv 

i,id we;s ;ekaj, ,súh hq;= h' fï bv 

m%udKh ms<s;=re ,sùug m%udKj;a nj o §¾> 

ms<s;=re n,dfmdfrd;a;= fkdjk nj o 

i,lkak' 

B  fldgi - rpkd 

^msgq  9-18& 

fuu fldgi m%Yak yhlska iukaú; jk 

w;r m%YAk y;rlg muKla ms<s;=re 

imhkak' fï i|yd imhkq ,nk lvodis 

mdúÉÑ lrkak' 

 iïmQ¾K m%Yak m;%hg kshñ; ld,h wjika 

jQ miq A  iy B fldgia tla ms,s;=re m;%hla 

jkfia A  fldgi B  fldgig Wäka ;sfnk mßÈ 

wuqKd" úNd. Yd,dêm;sg Ndr fokak' 

 

 m%YAk m;%fha B  fldgi muKla  úNd. 

Yd,dfjka msg;g f.k hdug Tng wjir 

we;' 

mÍlaIlf.a m%fhdackh 

i|yd muKs 

fojeks m;%h i|yd 

fldgi m%Yak wxl ,enQ ,l=Kq 

A 

01  

02  

03  

04  

B 

05  

06  

07  

08  

 09 (A)  

 09 (B)  

 10 (A)  

  10  (B)    

tl;=j 
b,lalfuka  

wl=frka  

 

w;aik 

W;a;r m;% mÍlaIl   

wëlaIKh lf<a  

 

úNd. wxlh ( ''''''''''''''''''''''''''''''''''''''' 

fN!;sl úoHdj     II 

Physics                 II     
01 S II 

wOHhk fmdÿ iy;sl m;% ^Wiia fm<& 13 fY%aKsh" wjidk jdr mÍlaIKh" 2025 Tlaf;daïn¾ 

General Certificate of Education (Adv. Level) Grade 13, Third Term Test, October 2025 

(ish¨u ysñlï weúß‚$All Rights Reserved) 

W;=re ueo m<d;a wOHdmk fomd¾;fïka;=j 

North Central Provincial Department of Education 

meh 03 hs ñks;a;= 10 hs 
Three hours 10 minutes 

ku ( '''''''''''''''''''''''''''''''''''''''''''''''''''''' 
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fuu ;Srefõ 

lsisjla 

fkd,shkak' 

 A  fldgi - jHqy.; rpkd 

                        m%Yak y;rgu ms<s;=re fuu m;%fhau imhkak' 

                                   ^ g = 10 m s−2) 
 

01. f,day lïìhla Ndú;fhka tu f,dayfha  hxudmdxlh fiùu i|yd fhdod 

.kakd mÍlaIKd;aul wegjqula (01) rEmfha oelafõ. 

(a) A, B, C yd D wËr j,ska olajd we;s fldgia kï lrkak. 

A : ....................................................................................................... 

B : ....................................................................................................... 

C : ....................................................................................................... 

D : ....................................................................................................... 
 

(b) (i)    fuu mÍlaIKfha § tlu øjHfhka idok ,o lïì folla fhdod 

.ekSug fya;=j l=ula o@ 
 

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

 

 (ii) mÍlaIKh i|yd fhdod .kakd lïì fol wdikak jYfhka fldmuK È.lska hqla; úh hq;= o@ 
 

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

(iii) fuu mÍlaIKfha§ lïì fol tlu wdOdrlhlg iïnkaO lsÍfuka n,dfmdfrd;a;= jkafka 

l=uk fodaIh wju lr .ekSug o@ 
 

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

     (c) (i) Ndrhka tla lrk lïìfha wdrïNl È. L o yrialv j¾.M,h A o hxudmdxlh Y o t,a,d 

we;s Ndrfha uq¿ ialkaOh  M o jk úg lïìfha ú;;sh e kï, fuu rdYska w;r iïnkaOhla 

,shd olajkak.  

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

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

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

          (ii)   m%ia:dßl l%uhla u.ska hxudmdxlh fiùu i|yd by; m%ldYkh kej; ilikak. 

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

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

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

(d) (i)   my; (02) rEmfha oelafjkafka Ndrhka tla lsÍug fmr 

yd 0.5 kg Ndrhla tla l< miq j¾ksh¾ mßudKj,  

msysàï fõ. j¾kshrfha l=vdu ñkqu 0.1mm kï, 

lïìfha ú;;sh .Kkh lrkak. 

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

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

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

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

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

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

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

úNd. wxlh ( ''''''''''''''''''''''''''''''''''''''' 

B 

A 

C 

D 

(01) rEmh 

(02) rEmh 

c
m

 

c
m
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fuu ;Srefõ 

lsisjla 

fkd,shkak' 

     (e) my; oelafjkafka by; mÍlaIKfha § ,nd.;a o;a; Ndú;d lr w¢k ,o m%ia:drfhls. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(i) tys wkql%uKh .Kkh lrkak. 

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

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

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

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

             (ii) fhdod.;a lïìfha È. 340 cm yd j¾.M,h 2 mm2 kï, hxudmdxlh .Kkh lrkak. 

 

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

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

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

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

 

(f) my; (03) rEmfha rEmfha oelafjkafka úfYaIs; wdldrhlska ks¾udKh l< l=vd ñkqu 0.001 mm 

jk uhsfl%da óg¾ bial=remamq wdudkhls. b;d ixfõ§ mdGdl ,nd .ekSu i|yd fujeks WmlrK 

Ndú;d lrhs. my; § we;s ms<s;=re w;ßka WmlrKfhka fmkakqï lrk mdGdxlh úh yels ms<s;=r 

háka brla w¢kak. 

 

 

 

 

 

 

 

 

 

 

  (1) 1.094 mm  (2) 1.594 mm  (3) 1.540 mm  (4) 3.094 mm 

m (kg) 

e (mm) 

20

(03) rEmh 
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fuu ;Srefõ 

lsisjla 

fkd,shkak' 

02. YsIHfhl= mdi,a úoHd.drfha§ ñY%K l%uh fhdodf.k f,day j¾.h fkdokakd l=vd f.da,j, úYsIAG 

;dm Odß;djh fiùug ie,iqï l< mrslaIKhl wiïmq¾K rem igykla (01)  rEmfha fmkajd we;'  

 

 

 

 

 

 

 

 

 

 

 

 
 

 (a) fuu mrslaIK wegjqu ioyd wjYH wfkla ñkqï WmlrKh yd whs;uh remfha we| kï 

lrkak'  

 (b) c, ;dmlfha c,h ;=<g ;U f.da, oud r;a lsÍu iqÿiq fkdfõ' thg fya;=j meyeÈ,s lrkak' 

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

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

 (c) fuu mrslaIKfhaos l=vd c, m%udKhla Ndú;d l<fyd;a uqyqK mEug is¥ jk m%fhda.sl 

.eg,qjla ioyka lrkak' 

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

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

 (d) by; mÍlaIKfha § isÿúh yels fodaIhka wju lr .ekSu i|yd wkq.ukh lr we;s l%shdud¾. 

folla i|yka lrkak' 

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

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

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

 (e) ñY%Kfha wjidk WIAK;ajh jvd;a ksjerÈj uek.ekSu i|yd wkq.ukh flfrk m%Odk 

l%shdud¾. i|yka lrkak' 

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

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

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

           (f) 100 0C l WIAK;ajhlg r;a lrk ,o l=vd f.da, we¨ñkshï j,ska idod we;s le,ßógrh ;=, 

we;s c,h bj;g úis fkdjk mßÈ iSrefjka th ;=,g oud blaukska uka: lrñka ñY%Kfha 

wjidk Wmßu WIAK;ajh (0ߠ) uek .kakd ,È' ldur WIaK;ajh 35 0C fõ' 
  

  mÍlAIKfha§ ,nd.;a ñKqï yd wjYH wfkl=;a o;a; my; mßÈ fõ' 
 

  ysia le,ßógrh iy uka:fha ialkaOh = 200 g 
  le,ßógrh" uka:h iy c,fha uq,a WIAK;ajh  = 30 0C 

  le,ßógrh" uka:h iy c,fha ialkAOh = 300 g 
  ñY%Kfha wjidk ialkaOh = 560 g  

  ñY%Kfha wjidk Wmßu (0ߠ)  WIAK;ajh = 40 0C 

  c,fha úYsIag ;dm Odß;dj = 4200 J kg−1C−1,  
  we¨ñkshï j, úYsIag ;dm Odß;dj = 900 J kg−1C−1 

(01) rEmh  
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fuu ;Srefõ 

lsisjla 

fkd,shkak' 

   (i) fhdod.;a f.da,j, úYsIAg ;dm Odß;dj wdikak mQ¾K ixLHdjg .Kkh lrkak'   

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

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

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

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

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

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

   (ii) fuu mÍlaIKfha§ ,enqKq w.h ms;a;, j, úYsIAg ;dm Odß;djg iudk nj .=re;=ud mejish' 

ta wkqj .=re;=ud mjik ,oafoa by; f.da, ;U iy iskala ñY%lr we;s ms;a;, f.da,hla úh 

hq;= njhs'  ta wkqj ms;a;, f.da,fha wvx.= iskala ^ܼ݊& ialkaOh ݔ hehso iskala ^ܼ݊& j, úYsIAg 

;dm Odß;dj 350 J kg−1C−1 yd ;Uj, úYsIAg ;dm Odß;dj 400 J kg−1C−1hehs o Ndú;d 

lrñkaa f.da, ;=, wvx.= jk iskala ^ܼ݊& j, ialkaOh (ݔ) .Kkh lrkak'  

   (bÕsh: f.da, ;=, wvx.= ;U yd iskala j, ;dm Odß;dj mÍlaIKfha§ fidhd.;a ;dm Odß;djg 

iudk fõ')  

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

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

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

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

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

   (iii) ms;a;, f.da,fha wvx.= ;U ^ݑܥ& j, ialkaOh (݉௖௨) " iskala ^ܼ݊& j, ialkaOhg (݉௓௡) ork 

wkqmd;h .Kkh lrkak. 

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

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

 

     (g) ;Uj, >k;ajh 9100 kg m−3  o iskalaj, >k;ajh 7800 kg m−3  o kï" (݂) (ii) yd (f) (iii) i|yd ,nd.;a w.hka Ndú;d lrñka ;Uj, mßudj ( ஼ܸ௨), iskala mßudjg ( ௓ܸ௡) ork 

wkqmd;h .Kkh lrkak. 

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

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

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

03.  weÈ ;ka;=jl we;s jk ia:djr ;rx. rgd wOHhkh lr ixLHd;h r|d mj;sk idOl fiùu i|yd 

úoHd.drfha§ èjksudkh Ndú;d lrhs' fkdokakd ixLHd;hla iys; iriq,l ixLHd;h fiùug 

úoHd.drfha§ Ndú;d lrk iïu; èjksudk wegjqula my; (01) rEmfha oelafõ' èjksudk lïìfha 

wd;;sh úp,kh lsÍug mä r|jkh iu. wu;r ialkaO imhd we;'                                                             
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lsisjla 

fkd,shkak' 

 (a) mÍlaIKfha§ ܲ iy ܳ fia;= w;r we;súh yels uQ,sl;dkhg wkqrEm ;rx. rgdj w¢kak' 

 (b) ;ka;=j  uQ,sl;dkfhka lïmkh jk úg lïmk ixLHd;h 0݂ i|yd m%ldYKhla ܲ, ܳ fia;= 

w;r È. ݈ lïìfha tall È.l ialkaOh ݉ iy mä r|jkh iu. fhdod we;s Ndrhkaf.a uq¿ 

nr ݃ܯ weiqßka ,shd olajkak' 

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

 (c) èjksudk lïìh idod we;s øjHfha >k;ajh (ߩ) okakd neúka ;ka;=fõ úIalïNh (݀)" uek 

f¾Çh >k;ajh (݉) fiùug isiqfjla fhdackd lrhs' ݉ i|yd m%ldYKhla ߩ iy ݀ weiqßka 

f.dvk.kak' 

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

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

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

          (d) ܯ ys úúO w.hka i|yd iriq, iu. èjksudk lïìh  wkqkdo jk È. uek m%ia;drhla weiqßka 

iriqf,a ixLHd;h ( 0݂) .Kkh lsÍug kshñ;j we;' 

     (i) ir, f¾Çh m%ia;drhla we£u i|yd by; (b) ys i|yka l, iólrKh yd (c) ys oS ݉  i|yd 

,nd.;a m%ldYkh Ndú;fhka kej; ilikak' 

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

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

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

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

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

   (ii) mÍlaIKh isÿlsÍug yd wod< .Kkhka lsÍu i|yd wjYH jk ñkqï WmlrK folla i|yka 

lrkak' 

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

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

  (iii) m<uq wkqkdo wjia:dj wkdjrKh lr .eksug Tn wkq.ukh lrk mÍlaIKd;aul l%shd 

ms<sfj< fláfhka ,shd olajkak' 

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

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

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

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

                   (e) mÍlaIKfha§ isiqka ,nd.;a mdGdxl weiqßka wÈk ,o m%ia;drfha wkql%uKh 1.25 ×10−3 m2 kg−1 yd lïìh idod we;s øjHfha >k;ajh 8000 kg m−3 o lïìfha úIalïNh (݀) 
i|yd 1.18 mm, 1.15 mm, 1.15 mm  hk ñkqïo ,ndf.k we;akï iriqf,a ixLHd;h 0݂ 
.Kkh lrkak' (ߨ = 3, √3 = 1.73, 0.582 = 13 f,i .kak') 

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

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

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

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

  ....................................................................................................................................................... 
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 (f) 0݂ iriq, iu. wkqkdo jk èjks udk lïìh isria ;,hl we;s lrk ir, wkqj¾;Sh p,s;fha 

,dlaIKsl iólrKh ,shd  olajkak' ^;ajrKh ܽ iy isria úia:dmkh ݔ f,i Ndú;d lrkak'& 

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

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

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

 

04. úh<s fldaIhl úoHq;a .dul n,h iy wNHka;r m%;sfrdaOh fiùug mÍlaIKhla ie,iqï lrk 

YsIHfhl=g my; øjHh úoHd.drfhka ,nd.; yelsh'  

 úh<s fldaIhla" ñ,s weógrhla" ixLHdxl fjda,aÜógrhla (digital)" Odrd kshdulhla (0 − 100 Ω)" 
glk h;=rla " iïnkaOl lïì iy 10 Ω m%;sfrdaOlhla (ܴ)  

  (a) my; olajd we;af;a by; mßm:h f.dvke.Sug fhdod .kq ,nk whs;uhkag wod< ixfla; fõ' 

mA

V

1.

2.

3.

4.

5.

6.
 

  (i) fuu ixfla; Ndú;d lr mÍlaIKhg wod< mßm: igykla my; we| olajkak' 

 

 

 

 

 

 

 

 (ii) fuu mßm:h i|yd glk h;=rla fhdod .ekSfï fya;=j l=ula o@ 

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

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

 (iii) jeä ld,hla iaúÉph ixjD; ;nd mdGdxl ,nd.ekSu iqÿiq fkdjk nj ;j;a isiqfjla m%ldY 

lrhs' Tn tu isiqjdf.a m%ldYkh iu. tlÕ fõo@ fkdfõo@ fuu.ska mÍlaIKh i|yd 

n,mEula we;sù we;aoehs Tn ksYaph lr.kq ,nkafka flfiao@ 

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

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

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

          (b) (i) fjda,aÜ ógr mdGdxlh (ܸ) i|yd m%ldYkhla fldaIfha úoHq;a .dul n,h (ܧ) wNHka;r 

m%;sfrdaOh  (ݎ) yd mßm:h ;=<ska .,d hk Odrdj (I) weiqfrka ,shkak' 

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

  ....................................................................................................................................................... 
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 (ii) ܧ yd ݎ fiùu i|yd m%ia;dßl l%uhla fhdod .kS' tu m%ia;drhg wod< úp,Hhka jkafka" 

   1' iajdh;a; úp,Hh ................................................................................ 

   2' mrdh;a; úp,Hh ................................................................................ 
 

          (c) (i) ir, f¾Çh m%ia;drhla we£ug iajdh;a; úp,H i|yd WÑ; w.hka yhla f;dard .; hq;=hs' 

YsIHhd úiska iajdh;a; úp,Hhg iqÿiq w.hka f;dard .ekSu i|yd tys mrdih wdikak jYfhka 

yªkd.kafka flfiao@ 

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

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

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

 (ii) by; ,nd.;a mdGdxl weiqfrka w£k ,o m%ia;drfha wkql%uKh fiùu i|yd iqÿiq ,laIHh 

f,i ̂ 20 " 1'28& yd ̂ 180 " 1'12& f;dard f.k we;' tu ,laIHh fhdod f.k m%ia;drfha wkql%uKh 

.Kkh lr wNHka;r m%;sfrdaOfha w.h fidhkak' 

       [fuys § Odrdj uekSu i|yd mrdih 0 - 200 mA  jk ñ,s weógrhla fhdod f.k we;'] 

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

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

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

 (iii) by; wosk ,o m%ia;drfha wka;#Lkavh 1'5 f,i fidhdf.k we;' fok ,o fldaIfhka ,nd.; 

yels ¨yqj;a Odrdj weïmsh¾j,ska fldmuKo@ 

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

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

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

 (iv) by; fldaIh yd i¾j iu jk fjk;a fldaIhlska ,nd.; yels Wmßu laIu;dj ,nd.eksug tu 

fldaIh ndysrj iïnkaO l, hq;= m%;sfrdaOfha w.h fldmuKo@ 

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

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

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

 (v) tu m%;sfrdaOh iïnkaO l< miq ,efnk Wmßu CIu;dj .Kkh lrkak' 

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

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

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

 (vi) ndysr m%;sfrdaOh iu. CIu;dj fjkia jk wdldrh o< m%ia;drhla u.ska my; we| olajkak' 

 

 

 

 

 

 

 

* * * 
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m%Yak y;rlg muKla ms<s;=re imhkak' 

^ 𝑔 = 10 m s−2) 
 

05' (a) (i)   Wvql=re f;rmqï n,h i|yd m%ldYKhla ,shd tys mo y÷kajkak' 

   (ii)  we;=,; l=yrhla iys; jia;=jla w¾O jYfhka .s,S mdùu, mQ¾K jYfhka .s,S mdùu yd .s,S hdu i|yd 

imqrd,sh hq;= wjYH;d i|yka lrkak' (Wmßu Wvql=re f;rmqï n,h (ܷ௠௔௫) f,i yd jia;=fõ nr (݉𝑔) f,i .kak') 

 (b) my; (01) rEmfha oelafjkafka >k;ajh ݀  jk 
f,dayfhka iE¥ we;=,; l=yrhla iys; Ndysr mßudj ܸ jk >kldN yeve;s jia;=jls' tys uq¿ mßudfjka 

15 
la c,hg by,ska msysghs' ;jo c,h mqrjd .; yels 
l=àr 4 la wvx.= jk w;r tu l=àr 4 ys uq¿ mßudj 

jia;=fõ Ndysr mßudfjka 
25  ls' c,fha >k;ajh ߩ 

f,i .kak' 

  (i) >kldNfha uQ¿ ialkaOh (݉) i|yd m%ldYKhla ܸ yd ߩ weiqßka ,nd .kak' ^jia;=fõ l=yr ;=< msysá 
jd;fha ialkaOh fkdi,ld yßkak'& 

   (ii) wxl 1 l=àrhg iïmQ¾Kfhka c,h mqrjd.; fyd;a l=ula isÿfõo hkak ,shd olajkak' 

   (iii) >Klh iïmQ¾Kfhka c,h .s,S hk f,i l=àr ;=,g c,h iudk mßud j,ska we;=,a lr .kS kï"     

we;=,a lr.; hq;= c, mßudj ( 0ܸ) i|yd m%ldYKhla ܸ wiqßka ,shd olajkak' 

  (iv) l=àr ish,a,u iïmQ¾Kfhka c,h mqrjd .;a miq tA ;=< wvx.= c,fha ialkaOh (݉0) i|yd m%ldYKhla  

   ܸ yd ߩ weiqßka ,nd .kak' 

  (v)  l=àr ish,a,u iïmQ¾Kfhka c,h mqrjd .;a miq th my<g .uka lrk ;ajrKh (ܽ) i|yd  

   m%ldYKhla   𝑔 wiqßka ,nd .kak' ^c,h u.ska we;sjk ÿiai%dú n, fkdi,ld yßkak'& 

   (vi) hï .eUqrlg .uka l, miq kej; c, mDIAGh lrd meñKSug l=ula l< hq;=o@ 

        (c) iíueÍkhla hkq c,h u;=msg fukau c,h ;=<skao .uka l, yels úfYAI fk!ldjls' úoHd;aul m¾fhaIK" 
hqO lghq;= fukau uqyqÿ m;a, .fõIKh i|yd o iíueÍk Ndú;d lrhs' iíueÍkhla ks¾udKh lsÍfï§ 
uqyqo m;=f,a§ we;sjk wêl mSvkh ord .eksSug yelsjk mßÈ tys n| ks¾udKh l, hq;=h' ta i|yd tys 
n| fldgi is,skavrdldr yevhlska yd Yla;su;a f,day 
Ndú;fhka ks¾udKh lrkq ,efí' 

 

(02) rEmfha oelafjkafka iup;=ri%dldr yrialvla iys; 
jia;=jla c,h hg mj;sk wjia:djls' c,h u.ska yg.kakd 

n,h ksid th we;=,g jl%ù mqmqrd hhs' (03) rEmfha 
oelafjkafka jD;a;dldr yrialvla iys; jia;=jls' c,h u.ska 
yg .kakd n, ksid th we;=<g jl% ùula isÿ fkdjk w;r 
tys mDIAGh Tiafia f;rmqï n, we;s ù tu n,hka ;=,kh lr 
.kS' jia;= folgu wod,j by<g iïm%hqla; n,hla l%shd lrk 
w;r th Wvql=re f;rmqï n,h fõ' 

fN!;sl úoHdj     II 
Physics                 II     01 S II 

wOHhk fmdÿ iy;sl m;% ^Wiia fm<& 13 fY%aKsh" wjidk jdr mÍlaIKh" 2025 Tlaf;daïn¾ 

General Certificate of Education (Adv. Level) Grade 13, Third Term Test,  October 2025 

(ish¨u ysñlï weúß‚$All Rights Reserved) 

W;=re ueo m<d;a wOHdmk fomd¾;fïka;=j 

North Central Provincial Department of Education 

B  fldgi - rpkd 

4 3 2 1

(01) rEmh l=àr 

(02) rEmh (03) rEmh 
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my; (04) rEmfha oelafjkafka iíueÍkhl yrialvls' 

c,h mqrjd ke;s úg iíueÍkfha uq¨ ialkaOh 40,000 kg 
o tys uq¿ Ndysr mßudj 60 m3 o fõ' (uqyqÿ c,fha >k;ajh 1000 kg m−3 o 𝑔 = 10 m s−2 f,i .kak') 

 (i) iíueÍkh u; we;súh yels Wmßu Wvql=re f;rmqï 
n,h .Kkh lrkak' 

 (ii) by; .Kkh lsÍug wkqj iíueÍkh c,h ;=< msysgk 
wdldrh úia;r lrkak' 

 (iii) iíueÍkh c,h ;=, iïmQ¾Kfhka .s,aùu i|yd tys we;s ysia wjldYh ;=,g we;=,a lr.; hq;= c, 
mßudj .Kkh lrkak' 

 (iv) iíueÍkh ;=, we;s l=àr j, uq¿ mßudj 25 m3 kï" th ;=,g c,h iïmq¾Kfhka we;=,a lr .;a miq 
th ,lajk Wmßu ;ajrKh .Kkh lrkak' ^c,h u.ska we;sjk ÿiai%dú n, fkdi,ld yßkak'& 

 (v) iíueÍkh ;=,g c,h iïmq¾Kfhka we;=,a lr .kakd ld, iSudj ;=< th c,h ;=, 50 m la .eUqrg 
.uka lr we;akï yd túg tys m%fõ.h 10 m s−1 kï" ;j;a 13 s lg miq c, uÜgfï isg mj;sk 
.eUqr .Kkh lrkak' 

 (vi) by; (c), (v) fldgig wod, .eUqf¾§ c,h u.ska we;s lrkq ,nk øjiaÓ;sl mSvkh jdhq f.da,Sh 
mSvkh fuka lS .=Khla jkafka oehs fidhd iíueÍkhl n| is,skavrdldr iajrEmfhka ks¾udKh 
lsÍug fya;=j meyeÈ,s lrkak' ^jd'f.da'mSvkh 1 × 105 Pa) 

(d) 500 m la .eUqre uqyqfoa 20 m s−1 l ksh; ;sria m%fõ.hlska .uka lrñka ;sìh§ iu uÜgfï .uka .kakd 
i;=re iíueÍkhla ksÍlaIKh úh' i;=re iíueÍkh foig 2000 kg l ne,iaála ñihs,hla iíueÍkhg 
idfmalaIj 58 m s−1 m%fõ.hlska ksl=;a lrkq ,efí' ^iíueÍkfha ialkaOh 60,000 kg f,i .kak') 

   (i) ñihs,h iys; iíueßkfha wdrïNl .uH;dj .Kkh lrkak' 

  (ii) ñihs,h ksl=;a l, miq iíueÍkfha m%fõ.fha wvqùu .Kkh lrkak'     

 
 

06' (a)  (i)   udOHhl j¾;kdxlh" i;H .eUqr yd oDIH .eUqr w;r iïnkaOh ,shkak' 

(ii)   >klu ݐ yd j¾;kdxlh ݊ jq ùÿre l=Üáhl m;=f,a we;s i,l=Kla foi jd;h isg by<ska n,k úg 

is¥ jk oDIH úia:dmkh ioyd m%ldYkhla lsrK rem igykla weo ݊ yd ݐ weiqßka f.dv k.kak' 
 

(b)  (01) rEmfha olajd we;af;a wdf,dal wkaùlaIhla Ndú;d lr ksÍlaIKh lsÍu i|yd ie<iqï lrk ,o 
kso¾Ylhla wka;¾.; lrk ,o ùÿre wkaùlaI lodjls' fuys jQ fu;s,Ska íÆ ødjKh yd thg by<ska 

mj;sk jeiqï fm;a; idod we;s øjHfha j¾;kdxl ms<sfj,ska (݊1) yd (݊2) fõ' fu;s,Ska íÆ ia:rfha 

yd jeiqï fm;af;a >klï ms<sfj,ska 1ݐ yd 2ݐ kï, lodfõ by< isg n,k úgoS kso¾Ylfha oDIH .eUqr             ݀ = (௧1௡1) + (௧2௡2)  hk iólrKfhka ,ndfok nj fmkajkak'     

                

 

 

  

(c)  ùÿre udOHh ;=<ska  jd;hg ks¾.ukh úug meñfKk wdf,dal lsrKhla i,ld wjê fldaKh (ܿ) 
i`oyd m%ldYkhla ùÿre udOHfha j¾;kdxlh (݊) weiqfrka ,nd .kak'  

 

(d)  (i)   (02) rEmfha olajd we;af;a j¾;kdxlh 1.5  la jk øjHhlska 

ks¾udKh lr we;ss ܦܥܤܣ ùÿre l=Üáhls' tys ܦܣ uqyqK;g jd;h 

Tiafia ߙ m;k fldaKhla iys;j m;kh jk tal j¾K wdf,dal 

lsrKhla i,ld wod, lsrKh ܥܦ  uqyqK;ska mQ¾K wNHka;r 

mrdj¾;kh ùu ioyd mej;sh hq;= ߙ w.h mrdih .Kkh lrkak' 

               (ii) ߙ = 90° jk lsrKhla ioyd lsrKfha .uka u. ms<s;=re m;%fha weo fmkajkak' 

(04) rEmh 

iïmSä; jd;h 

ñksiqka 
isák 

m%foaYh 

l=àr 

lmdg 

fmßiafldama 

Methelene BlueødjKh

wkaùlaI lodj

jeiqï fm;a;

kso¾Ylh

D C

BA
(02) rEmh 

α 
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(e)  (i)   (03) rEmfha oelafjkafka j¾;kdxlh 1.6 jk ùÿre j,ska ;kd we;s 

is,skavrdldr ùÿre l=Üáhlska  ksjerosj 1$4 la jk mßÈ lmd .;a ܴܲܳ 

fldgils' tys jl% uqyqKf;a yß ueog ߚ m;k fldaKhlska wdf,dal 

lsrKhla m;s; fõ' tu lsrKh jl% uqyqKf;ka j¾;kh ú ܦܣ 

uqyqKf;ka mQ¾K wNHka;r mrdj¾;kh ùu i|yd ߚ ys Wmßu w.h 
fidhkak' 

               (ii) ܴܳ  jl% uqyqK; Tiafia meñKs lsrKhla (ߚ = 90°)  i,lkak' tau 
lsrKfha .uka u. ms<s;=re m;%fha weo fmkajkak' 

                             

 (f)   (04) rEmfha oelafjkafka by; (e) (i)  ys we;s is,skavrdldr ùÿre l=Üáh yd  by; (d)  (i)  ys we;s ùÿre 

l=Üá j, ܣD yd ܲܳ uqyqK;a tlg ;nd we;s wjia:djls' ܥܤ mdofha os. 20 cm jk w;r tu uqyqK;g 

,ïnlj ܴܧܵܣܮ wdf,dal loïnhla m;kh lrkq ,efí'  
 
 
 
 
 
 
 
 

      (i)     ܴܧܵܣܮ wdf,dal loïnh ksl=;a lrk Wmdx.h ܤ isg ܥ f;la f.k hdfïoS ܴܳ jl% mDIaGfhka wod, 
wdf,dal loïnh jd;hg ks¾.ukh fjñka mej; miqj ܨ lrd meñKs ú.i th ks¾.ukh ùu je,lsKs' 
lsrK rem igykla weo ܨܤ ÿr .Kkh lrkak'  

 
           (ii)    by; ܨ ,laIHhg uola by<ska yd my<ska jq ,laIH yryd ܴܧܵܣܮ wdf,dal loïnla m;kh lf<a kï 

tu loïn ܴܲܳ l=Üáh ;=< .uka .kakd wdldrh o< igyklA u.ska by; rEm igyfkau fjk fjku 
weo olajkak'  

  

      (iii)   ܴܧܵܣܮ loïnh ܨ ys isg ;jÿrg;a ܥ foig f.k hdfïoS úfYaI ܩ kï ,laIHfhaoS tu lsrKh by; ܴܲ mDIaGh u;g ,ïNlj m;s; fjhs' ta wkqj ܩܤ ÿr .Kkh lrkak'  
 
07' fmdÿ jYfhka .;a l, øj iy jdhq ;=, mj;sk >¾IK n,j,g fya;=jk .=Kdx.h ÿiai%dú;dj f,i 

y÷kajkq ,efí' iuyr wjia:dj, fuu .=Kdx.h ;r, >¾IKh f,i o ye£kafõ' ÿiai%dú;dj jeä øj j, 
>¾IK n,h úYd, jk w;r WIAK;ajh iu. ÿiai%dú;dj fjkia fõ' 

(a) (i) øj m%jdyhla i|yd iam¾YSh m%;Hd n,h yd m%fõ. wkql%uKh hk rdYs y÷kajkak' 

 (ii) .,dhk .Õl wkdl=, f,i yeisfrk øj m%jdyhla i|yd .eUqr iu. m%fõ.h úp,kh jk  wdldrh 
m%ia;drhlska olajkak' 

 (iii) ÿiai%dú;d ix.=Klh w¾: olajkak' tu ix.=Klfha ܵܫ tall yd udk ,shd olajkak' 

          (b) øjhla ;=< .uka lrk f.da,dldr jia;=jla u; l%shdlrk ÿiai%dú >¾IK n,h (ܨ) rdYs lsysmhla u; r|d 

mj;sk nj fcda¾Ê iafgdla úoHd{hd úiska yªkdf.k we;' tajd kï f.da,fha wrh (ݎ) f.da,fha m%fõ.h (ݒ) yd øjfha ÿiai%dú;d ix.=Klh (ߟ) fõ' fuu rdYSka w;r iïnkaO;djh iafgdla iólrKh f,i 
yªkajhs' fuys we;s iudkqmd;sl ksh;hg udk fkdmj;S' 

 (i) udk úYaf,aIKh Ndú;fhka iafgdla iólrKh f.dvk.kak' 

 (ii) iafgdla iólrKh j,x.= jk ;;a;aj ,shd olajkak' 

(c) (i) ialkaOh ܯ  iy wrh ݎ  jk f.da,dldr jia;=jla" >k;ajh 0ߩ  yd ÿiai%dú;d 

ix.=Klh ߟ jq udOHhla ;=,g uqod yßkq ,efí' f.da,dldr jia;=j ݒ m%fõ.hla wh;a 
lr.kakd wjia:dfõoS f.da,h u; l%shdlrk n, ksjerÈj ,l=Kq lrkak'  

 (ii) tu n,hka l%shd lrk wjia:dfú oS jia;=fõ ;ajrKh  ܽ kï by; n,hka yd ܽ iïnkaO jk 
m%ldYKhla f.dv k.kak' 

A B

D C

R

LASER GUN

P

Q

F

G

Q

PR
(03) rEmh 

β 

(04) rEmh 
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 (iii) f.da,h my<g .uka lrk úg hï wjia:djl tys m%fõ.h Wmrsu w.hlg ,.d fõ' tau m%fõ.h 

jia;=fõ wdka; m%fõ.h (ܶ݁ݕݐ݅ܿ݋݈ܸ݁ ݈ܽ݊݅݉ݎ) f,i yÿkajkq ,nhs' jia;=fõ >K;ajh ߩ kï wdka; 

m%fõ.h ( ௧ܸ) ioyd m%ldYKhla  ݎ, ,ߟ 𝑔,  'weiqfrka f.dv k.kak 0ߩ yd ߩ

 (iv) by; f.da,fha p,s;h ioyd 

   (1) m%fõ. - ld, m%ia;drla woskak' 

  (2) úia:dmk - ld, m%ia;drla woskak' 

         (d) (i) îug c,h ,nd.kakd <s|l 3 m la Wi meyeÈ,s ksi, c, l|la we;' wêl j¾Idjla ksid fuu <s|g 
uv ldkaÿùu ksid c,h fndr meyehg yeßKs' meh 4 lg miq fuu <sx c,fha wvx.= úYd,u uv 
wxY=j m;=, lrd <Õd jQfha kï tys wrh fidhkak' uv wxY= by< c, mDIaGfha §u wdka; m%fõ.hg 
<Õdjk f.da,dldr wxY= f,i Wml,amkh lrkak' 

 (ii) Èk 2 lg miq c,h fmr ;snQ f,iu meyeÈ,sj Èia jQfha kï" uvj, ;snQ l=vdu uv wxY=fõ wrh 

fidhkak'  {√3 = 1.73} 
   uvj, >k;ajh  1880 kg m−3 
   c,fha >k;ajh  1000 kg m−3 
   c,fha ÿiai%dú;d ix.=Klh 1.1 × 10−3 N s m−2  f,i .kak' 
 

08'  (a) ksõgkaf.a .=re;ajdl¾IK kshuhg wod, iñlrKh ,shd tys mo yªkajkak' 

 (b) mDÓúh jgd llaI .; lr we;s pkaøsldjla N+ ia:djr pkaøsldjla ùu i|yd imqrd,sh hq;= wjYH;d 3 la 
,shd olajkak' 

(c) iul ;,h yryd hk wrh 0ݎ jQ llaIhl r|jd we;s N+ ia:djr pkaøsldjla i,lkak' mDÓúfha ialkaOh ܯ o wrh ܴ o mDÓú mDIAGfha .=re;ajc ;ajrKh 𝑔 o mDÒúfha N%uK wdj¾: ld,h ܶ f,io Ndú;d 
lrkak' 

  (i) pkaøsldfõ ialkaOh ݉ kï" pkaøsldfõ m%fõ.h (0ݒ) i|yd m%ldYKhla 𝑔, ܴ  yd 0ݎ  weiqßka ,nd 
.kak' 

  (ii) N+ ia:djr llaIfha wrh (0ݎ) i|yd m%ldYKhla 𝑔, ܴ yd ܶ weiqßka f.dv.kak' 

    (iii) pkaøsldfõ fldaKsl .uH;dj (ܮ) i|yd m%ldYKhla ݉, 𝑔, ܴ yd 0ݎ weiqßka ,nd.kak' 

   (iv) tu llaIfha§ pkaøsldfõ uq¿ Yla;sh (ܧ)  i|yd m%ldYKhla ݉  yd 0ݒ weiqßka ,nd.kak' 

 (d) fuu pkaøsldj N+ ia:djr llaIfha we;s úg md,l uOHia:dkfhka isÿjQ w;a 
je/oaola ksid pkaøsldfõ frdlÜ tkaðula l%shd;aul ù mDÓúh foig 

;,a¨jla we;s úh' b;d blaukska tkaðu l%shd úrys; l,o wkjYH ݒ߂ m%fõ. 

fjkila pkaøsldjg wh;a úh' th (01) rEmfha oelafõ' tkaðu l%shd;aul ù 

mej;s ld,h b;d l=vd f,i i,lkak' fuu m%fõ. jeäùu ߚ  keue;s 

mrdñ;shla u.ska oelaúh yelsh' fuys ߚ = ௱௩௩0  fõ'  

  m%;sf,dau j¾. kshu ms<smÈk .=re;ajdl¾IK n,hkag hg;aj .uka lrk 
jia;=j, .uka u. b,smaidldr" mrdj,sh fyda nyqj,sh m: f,i úia;r l, 
yel' ݉ <<  'jk úg fuu jl%hkaf.a iólrKh my; wdldrfhka ,súh yel ܯ

tjeks wjia:djla (02) rEmfha oelafõ'    

= ݎ  ௟௟−ఌ cos ఏ 
  fuys ݈ hkq Ok ksh;hla jk w;r th jl%fha w¾O kdNsh ,ïNh f,iska o ߝ jl%fha úflaakaøsl;dj 

f,iskao yeÈkafõ'tajdo my; iñlrK u.ska ,nd .; yel' 

(01) rEmh 

(02) rEmh 
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    ݈ = ௅2ீெ௠2   ߝ = (1 + ௅2ீ2ெ2௠3)1/2ܶܧ2
 

 fuys" ܩ hkq i¾j;% .=re;ajdl¾IK ksh;ho ܮ hkq llaI.;j we;s pkaøsldfõ uQ, ,laIH jgd fldaKsl 

.uH;djo" ்ܧ hkq pkaøsldfõ iïmQ¾K hdka;%sl Yla;sho" ݉ hkq pkaøsldfõ ialkaOh o"  ܯ hkq mDÓúfha 
ialkaOho fõ'  

fuys"  

ߝ   = 0 kï" .uka m:h jD;a;hls' 

  0 < ߝ < 1 kï" .uka m:h b,smaihls' 

ߝ   = 1 kï" .uka m:h mrdj,shls' 

ߚ   < 1 úg pkaøsldfõ .uka m:h my; (03) rEmfha oelafõ' 

 (i) fuu m%fõ. fjki ksid wh;a jk Yla;sh o we;=<;aj pkaøsldfõ kj iïmQ¾K Yla;sh ்ܧ i|yd 

m%ldYKhla 0ݒ, ݉ iy ߚ weiqßka ,shd olajkak' 

 (ii) by; fþofha § we;s m%ldYK Ndú;d lr kj lCIfha mrdñ;shla jk w¾O kdNsh ,ïNh ݈ i`oyd 

m%ldYKhla 0ݎ weiqßka ,nd.kak' 

 (iii) by; fþofha § we;s m%ldYK Ndú;d lr kj lCIfha mrdñ;shla jk úflakaø;dj ߝ i`oyd m%ldYKhla ߚ weiqßka ,nd.kak' 

 (iv) kj llaI m:fha mD;=úhg wdikaku ia:dkhg ÿr ݎ௠௜௡ yd mDÓúhg wE;u ia:dkhg ÿr ݎ௠௔௫ i`oyd 

m%ldYK 0ݎ yd ߚ weiqßka ,nd.kak'  

  (bÕsh: fldaKsl .uH;dj ixiaÓ;sl jk w;r pkaøsldjg ,efnk wu;r ݒ߂ m%fõ.h 0ݒ m%fõ.h iuÕ ݎ௠௜௡ yd ݎ௠௔௫ wjia:dj,§ ffoYsl jYfhka tl;= fõ') 

 (v) mDÓú .=re;ajdl¾IKfhka úfhdaùu i|yd tys .uka m:h mrdj,hla úh hq;=h' tu wjia:djg wod, ߚ w.h fldmuKo@ 

 (vi) úfhdajk wjia:djg wod<j ݎ௠௜௡ i|yd m%ldYKhla 0ݎ weiqßka ,nd.kak' 

 

   'fldgig fyda (۰) fldgig muKla ms<s;=r imhkak (ۯ) '09

(A) fldgi   

úÿ,s n,d.dr ;=, ksIamdokh lrk úÿ,sh lïì Tiafia b;d wvq laIu;d ydkshla hgf;a iïfm%aIKh lsÍug 
mßKdul fhdod.kS' mßKdulhl m%d:ñl yd oaú;shsl o`.rj, mj;sk fmdgj,a ixLHdj u; m%;Hdj¾; 
fjda,aàh;djhla by< w.hlg fyda my< w.hlg f.khd yelsh' mßKdulhla mßmQ¾K f,i ie,l=jo tu.ska 
úúO wdldrj,ska Yla;sh ydksùu isÿfõ' fï wkqj meyeÈ,s jkafka ksfjiaj, Ndú;d lrk úÿ,sh b;d ixls¾K 
jq ls%hdj,shl wjdidk m%;sM,h njhs' 

 

   (a)  (i)    ú¥,sh iïfm%aIKh lsÍfïos Yla;sh ydks jk wdldrh ,shd olajkak' 

 (ii)   ú¥,sh iïfm%aIKh lsÍfïos Yla;s ydksh wju lr .eksug .; yels l%shdud¾. ,shd olajkak' 

 (iii) mßKdulhla ;=<ska m%Odk jYfhka Yla;sh ydks jk wdldr fudkjdo@  

 (iv) mßKdulhl isÿjk Yla;s ydksh wju lsÍug mßKdulh ;=< fhdod we;s úfYaI l%shdud¾. 
fudkjdoehs i`oyka lrkak'  

 (v)  m%dfhda.slj mßKdulhla l%shd;aul jk úg Pq,a ;dmkfhka W;ai¾Pkh jk ;dmh bj;a lsrsug th 
jgd úfYaI f;,a j¾.hla ;=< .s,ajd ;nkq ,efí' tu f;,a j¾.hg mej;sh hq;= úfYaI ,laIK 03 la 
,shkak' 

 (vi)  mßKdulhl m%d:ñl yd oaú;shsl o`.rj, mj;sk fmdgj,a ixLHdj u; mßKdul j¾. folla mj;S' 
tu mßKdul j¾. fol i|yka lrkak' 

 

(03) rEmh 
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(b)  (01) rEmfha oelafjkqfha mßKdulhl o< rEm igykls' fuu mßKdulh ;=< 
olajd we;s osYdjg m%d:ñlh ;=<ska .,k Odrdj l%ufhka jeäfú'  

 (i)  oaú;slh ;=,ska Odrdj .,d hk osYdj B;, u.ska we`o olajkak'    

 (ii) Odrdj .,d hk osYdj fiúug Ndú;d l< kshuh ,shd olajkak' 
 
 

 (c)  Y%S ,xldfõ l,amsáh m%foaYfha we;s fkdfrdÉfpda,fha msysgd we;s ;dm úÿ,s n,d.drh ;=< 900 MW 

laIu;djhlska úÿ,sh ckkh lrhs' fuu úÿ,sh fmdgj,a w;r wkqmd;h 1 : 15 la jQ wêlr mßKdulhlg 
Rcqju imhkq ,efí' mßKdulfha i%dj ldkaÿjla fkdue;s nj;a th T;d we;s lïìj, m%;sfrdaOh 
fkd.eksh yels ;rï l=vd nj;a mßKdulfha ld¾hlaIu;djh 90 ] la nj;a i,lkak'  

              (i)  m%d:ñlh yryd WÉp fjda,aàh;djh 10 kV kï oaù;slfhka ksmofjk WÉp fjda,aàh;djh .Kkh 
lrkak'   

             (ii)  m%d:ñlh ;=,ska .,k Wmßu Odrdfõ úYd,;ajh 500 A kï oaù;slh ;=,ska .,k Odrdfõ Wmßu w.h 
fldmuKo@  

 

         (d) idudkH ksjila fj; úÿ,sh ,ndoSug fmr tys fjda,aàh;djh wvq lr.; hq;= fõ' tysos úÿ,s n,d.drh 
;=, ksIamdokh lrk úÿ,sh m%dfhda.slj mshjr ;=kla hgf;a ia:dk ;=kl mj;sk mßKdul ;=kla fhdod 
f.k fuu fjda,aàh;djh wvqlr,Su isÿ lrhs' fuu mshjrhka ;=k isÿlrk ia:dkhka ms<sfj,ska .%Sâ 
Wmfmd," m%d:ñl Wmfmd, yd fnodyeÍfï Wmfmd, f,i kï lrkq ,nhs' my; j.=fõ oelafjkafka fuu 
l%shdj,shg wod<j mßKdul yd tajdfha fmdgj,a ixLHdj fõ'  

 
mrsKdulh m%d:ñlfha  

fmdgj,a .Kk 
oaù;slfha  

fmdgj,a .Kk 
n,d.rh (F) 1ܰ 2ܰ 
.%Sâ Wmfmd< (G) 3ܰ 4ܰ 
m%d:ñl Wmfmd, (P) 5ܰ 6ܰ 
fnodyeÍfï Wmfmd, (S) 7ܰ 8ܰ 

 

      (i)   n,d.drfha mj;sk ܨ  mßKdulfha m%d:ñlhg iemfhk WÉp fjda,aàh;djh ( 0ܸ) 10 kV  fõ' ܨ, ,ܩ ܲ, ܵ hk tla tla ia:dk j, we;s mßKdulj, i%dj ldkaÿj fkd.sksh yels ;rï l=vd kï o tajd 

T;d we;s lïìj, m%;sfrdaOh fkd.sksh yels ;rï l=vdo kï ܵ  mßKdulfha oaú;Slfha WÉp 

fjda,aàh;djh ܸ = ((ே2ே1) (ே4ே3) (ே6ே5) (ே8ே7)) 0ܸ u.ska ,nd fok nj fmkajkak'  

          (ii)  ܩ, ܲ, ܵ mßKdulj, fmdgj,a wkqmd;hka ms<sfj,ska 5 ∶ 48, 5 ∶ 1, 8: 1 yd 10: 1 f,i fõ kï,  ܸ ys 
w.h .Kkh lrkak'  

 

(e)   ksjila ;=< Ndú;d lrk c, fudagrhl fjda,aáh;djh yd fjdáh;djh 240 V/1000 W fõ' fuu úoHQ;a 
WmlrKh i`oyd úoHQ;a Yla;sh ,xld úÿ,sn, uKav,h u.ska ,nd fok 240 V (ݏ݉ݎ) úNj iemhqfuka 
,nd .kS'  

       (i)   ksjil we;s c, fudagrhla u.ska c,h 1000 ݈ fmdf<dj uÜgfuka 30 m by<ska we;s P, gexlshlg 
fmdïm lsrsu ioyd ñks;a;= 8 l ld,hla .; úh' fuysoS c, fudagrfha ld¾hlaIu;dj fldmuKo@  

               (ii)   fï wdldrhg c, fudagrh osklg 2 j;djla ne.ska udihloS osk 30 la Ndú;d lrkafka kï ta i`oyd 
jeh jk úoHQ;a Yla;sh úÿ,s tall jk kWh j,ska .Kkh lrkak'  

(B) fldgi 

(a)  (i)   ܲ j¾.fha iy ݊ j¾.fha w¾O ikakdhl is,slka ksi`. w¾O ikakdhl Ndú;d fldg ks¾udKh lr 
.kakd wdldrh meyeos,s lrkak' 

     (ii) ݊ j¾.fha ndyH w¾O ikakdhlhla my; i`oyka l%shdj,Skag Ndckh lsÍfïoS isÿjk n,mEu úia;r 
lrkak' 

(1) w¾O ikakdhlhla jgd .jqia mDIaGhla ks¾udKh l< úg ta yryd i%djhla mj;So@ 

(01) rEmh 
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(2) w¾O ikakdhl oKavla taldldr pqïNl lafIa;%hg ,ïNlj p,s; lsÍfïoS tA ;=< úoHq;a .dul n,hla 
fm%arKh fõo@ 

(3) w¾O ikakdhlh r;a lrk úgoS tys m%;sfrdaOh fjkia fõo@  
 

(b) j¾;udkfhaoS bf,lafg%daksl úoHdfõ iq,N Ndú;hla f,i m%ldY úfudapl osfhdav ܦܧܮ)  ye`oskaúh yelsh' fmr keUqre ;;a;aj hgf;aoS fuu osfhdav Tiafia Odrdjla .uka (݁݀݋݅ܦ 𝑔݊݅ݐݐ݅݉ܧ ݐ𝑔ℎ݅ܮ−
lrk úg bf,lafg%dak yd l=yr m%;sixfhdackfhaoS uqod yefrk f*dafgdak r;=" ;eì,s" ly" fld< yd ks,a 
hk j¾K j,skq;a wfOdarla; lsrK j,skq;a iukaú; fõ' my; ^01& rEmfha olajd we;af;a r;=" fld< yd ly 

hk j¾Khkag wdod<j (ܸ −  dlaIKsl jl%hka  fõ' ^02& rEmfha olajd we;af;a r;= j¾Khg wdod<j, (ܫ

m%ldY úfudapl osfhdavhla i|yd WIaK;aj folloS w`osk ,o (ܸ −  dlaIKsl jl%hka fõ' ta wkqj 02, (ܫ
rEmfha we;s m%ia:drfhka meyeos,s jkafka osfhdav j, mj;sk m%Odk;u .eg`Mjla f,i y÷kdf.k we;af;a 
zz osfhdavh r;a jk úgoS tys Odrdj úp,kh ùuhsZZ' 

 

 

 

 

 

 

 

 

 

 

 

 

(i) by; (ܸ −  dlaIKsl jl%h u.ska olajd we;s wdldrhg r;= j¾Kfha isg ks,a j¾Kh foig we;s, (ܫ
m%ia:drj, ydhs; m%foaYfhaa úNjh jeä ùug fya;=j meyeos,s lrkak'  

      (ii) WIaK;ajh jeä jk úgoS m%ldY úfudapl osfhdavfhys Odrdj jeä ùug fya;=j meyeos,s lrkak' 
 

(c)  YsIHfhla úiska WIaK;ajh jeä jk úgoS m%ldY úfudapl osfhdavfhys Odrdj jeä 
úu wOHkh lsÍu ioyd my; ^03& rEmfha olajd we;s ir, mßm:h Ndú;d lrk ,os' 

iemhqï fjda,aàh;dj ( ௦ܸ) 5 V o" 25 ℃ oS wdf,dal úfudapl osfhdavh yryd 10 mA 

l Odrdjla yd 2.5  V fjda,aáh;djhla mj;ajd.kafka hehs o i,lkak'  

 (i) osfhdavh ;=<ska  10 mA  Odrdjla .uka lrùu i`oyd f;dard.;  hq;= ܴ௦ 
m%;sfrdaOfha w.h .Kkh lrkak' 

 (ii) m%ldY úfudapl osfhdavh hï fõ,djla l%shd;aul lsÍfïoS r;aùu ksid tys WIaK;ajh 50 ℃ olajd 

jeä jQ úg ta ;=<ska .,d hk Odrdj 12 mA kï" m%ldY úfudapl osfhdavh yryd úNj neiau .Kkh 
lrkak' 

 (iii) fujeks mßm:hlska osfhdavfha WIaK;ajh jeä ù Odrdj jeä jQjo tu.ska laIu;d md,khla isÿjk 
wdldrh meyeos,s lrkak'  

 (d)  by; osfhdavh yryd ksh; Odrdjla .uka lrúu ioyd m%dfhda.slj miq 

keUqre wjia:dfõ Ndú;d lrk fik¾ osfhdavhla (ܼ݁݀݋݅ܦ ܴܱܰܧ) yd 
l%shdldÍ ;;a;ajfha mj;ajd .;a g%dkaisiagrhla Ndú;d l< yel' ta ioyd 
Ndú;d l< mrsm:hl ieleiaula my; ^04& rEmfha olajd we;'  

fuysoS Ndú;d lr we;s fldaIfha úoHQ;a .dul n,h 10 V  o" fik¾ 

osfhdavfha úNj neiau ௓ܸ = 4 V o yd 25 ℃ oS wdf,dal úfudapl osfhdavh 

yryd 10 mA la  Odrdjla yd 2.5  V fjda,aáh;djhla mj;ajd.kafka hehs 
i,lkak' mdou Odrdj fkdi,ld yer my; .Kkhka isÿ lrkak'  

 (i) fik¾ osfhdavh yryd .,d hk Odrdj .Kkh lrkak' 

 (ii) wdf,dal úfudapl osfhdavh yryd 10 mA l Odrdjla .,d hk úg ܴா i`oyd iqÿiq m%;sfrdaOh .Kkh 

lrkak' ( ஻ܸா = 0.6 V) 
 (iii) fuu wjia:dfõoS g%dkaisiagrfha m%;sodk fjda,aàh;dj( ஼ܸா) .Kkh lrkak' 

 (iv) fuu l%ufõoh u.ska osfhdavh r;a jQjo ta Tiafia .uka lrk Odrdj ksh;j mj;skafka flfiao hkak 
meyeos,s lrkak' 
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   'fldgig fyda (۰) fldgig muKla ms<s;=r imhkak (ۯ) '10

(A) fldgi   

tla;rd uOH úoHd,hl mj;sk wNHka;r mßudj ૚૙૙૙ ܕ૜ jk foaYk Yd,djlg ñksiqka  800 la 
we;=`M lr mßirh iu. jd;h yqjudre fkdjk f,i ixjD; lr we;' th ;=<g ;dmh we;=`Mùu fyda msgùu 

b;d l=vd hehs ie,lsh yel' Yd,dj wjg mßirfha WIaK;ajh 30 ℃ la jk w;r Yd,dj ;=< WIaK;ajh 28 ℃ 

fõ' ñksiqka we;=`M lr úkdä ૞ loS Yd,dj ;=< jd;fha WIaK;ajh 30 ℃ olajd by< hhs' ñksfil=f.ka msgjk 

;dmfhka 40% la Yd,dj ;=< we;s jd;h ,nd.kafka hehs Wml,amkh l< yel' Yd,dj ;=< WIaK;ajh 30 ℃ 

njg m;a jQ úg tys idfmalaI wd¾ø;dj 80% fõ' ñksia isref¾ WIaK;ajh 37 ℃ hehs Wml,amkh lrkak' 

  (a) my; j.=fõ olajd we;af;a WIaK;ajh wkqj ix;Dma; c, jdIam >k;ajh fjkiajk wdldrhhs' .Kkh 
lsÍu i|yd wjYH o;a; j.=fjka ,nd .kak' 

   

 

         (i) 30 ℃ oS Yd,dj ;=< we;s jd;fha c, jdIam ialkaOh .Kkh lrkak' 

     (ii) Yd,dfõ we;s jd;fha ૚ ܕ૜ mßudjl  uOHkHh ;dm Odß;dj 960 J C−1 hehs Wml,amkh lr  
ñksiqka ish¨ fokdf.ka ldurh ;=<g tla jQ ;dm Yla;sh fidhkak' 

    (iii) iEu ñksfil=f.kau iudk ;dm m%udKhla ldurhg ksl=;a jkafka hehs Wml,amkh lr tla 
ñksil=f.a YÍrfhka ;dmh msgùfï iS>%;dj .Kkh lrkak' 

     (iv) tla ñksfil=f.a YÍrfhys uOHkHh mDIaG j¾.M,h 2 m2  muK fõ kï" ñksfil=f.a isref¾ 
isis,k ksh;h (ܭ) fidhkak' 

(b) 30 ℃ WIaK;ajfha mj;sk Yd,dfõ we;s jdhq iólrK hka;%hla l%shd;aul l, úg ldurfha WIaK;ajh 26 ℃ olajd o idfmalaI wd¾ø;dj 50% la olajdo wvqlr mj;ajdf.k hhs' WIaK;ajh 26 ℃ olajd wvq 

lr .ekSu i|yd jdhq iólrK hdka;%hg úkdä 10 l ld,hla .;úh' tla ñksfil=f.a YÍrfhka 0.4 g min−1 iS>%;djfhka c, jdIam msgfõ hehs Wml,amkh lrkak' 

(i) úkdä 10 l ld,iSudj ;=< Yd,dj ;=< isák ñksiqkaf.ka wjldYhg tla jk uq¿ c, jdIam 
ialkaOh .Kkh lrkak'  

 (ii) úkdä 10 l ld,iSudj ;=< jdhq iólrK hka;%h u.ska Yd,dfjka c, jdIam Wrd.;a uOHHk 
iS>%;dj kg min−1 j,ska .Kkh lrkak' 

 (iii) jdhq iólrK hka;%h u.ska úkdä 10 l oS wjfYdaIKh lr.;a uq¿ ;dm m%udKh .Kkh lrkak' (fuu ld, iSudj ;=<o ñksiqka wdrïNl iS>%;djfhka Yd,dj ;=<g ;dmh uqodyßñka isákafka 
hehs Wml,amkh lrkak') 

(iv) jdhq iólrK hka;%fha ld¾hlaIu;dj 60%  kï, tu hka;%h u.ska úkdä 10 loS ,nd .kakd 
úoHq;a Yla;sh .Kkh lrkak' 

     (v) 26 ℃ oS Yd,dj ;=< we;s c, jdIamj, >k;ajh fldmuKo@ 

    (vi) 26 ℃ oS Yd,dfõ ;=Idr wxlh fidhkak' 
 

  (c) fld<U" kqjr t<sh yd wkqrdOmqr hk k.r w;ßka fld<U yd wkqrdOmqr hk k.r fofla WIaK;ajh 35 ℃ fõ' fld<U k.rfha idfmalaI wd¾ø;dj 85% muK jk w;r wkqrdOmqr k.rfha 75% muK 
fõ' kqjr t<sh k.rfha WIaK;ajh 18 ℃ yd idfmalaI wd¾ø;dj 85% muK fõ'  

 
(i)     fld<U yd kqjr t<sh hk k.r j, ksrfmalaI wd¾ø;djfhys fjkia ùu meyeos,s lrkak' 

 
(ii)  zzfld<U yd wkqrdOmqr hk k.r j, ;=Idr wxlh mßir WIaK;ajhg idfmalaI wiudkhZZ fuhg 

fya;=j meyeos,s lrkak' 
 

 (iii)    fld<U yd wkqrdOmqr hk k.r fofla§ ñksfil=f.a isrefrka c, jdIam msg ùfï iS.%;djh 
fjkiafõ'  thg fya;=j ,shd olajkak'  

 
 

WIaK;ajh (℃) 16 18 20 22 24 26 28 30 

ix;Dma; jdIamfha >k;ajh (g m−3) 10'6 12'0 14'8 17'3 20'8 24'0 26'0 30'0 
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(B)  fldgi 

 my; fþoh lshjd wid we;s m%Yakj,g ms<s;=re imhkak' 

  m%ldY úoHq;a wdprKh hkq f,day fyda w¾O ikakdhl u;=msgla u;g wdf,dalh fyda Bg jvd 

jeä ixLHd;fhka hq;a úoHq;a pqïnl úlsrK m;kh jQ úg tu mDIAGfha we;s nkaOk bf,lafg%dak uqla; ùfï 

ixisoaêhhs' th uq,skau fykaßÉ y¾Üia úiska ksÍlaIKh lrk ,o w;r miqj we,anÜ whskaiaghska úiska 

meyeÈ,s lrk ,oS' m%ldY úoHq;a wdprKh isÿùu i|yd m;s; úlsrKfha Yla;sh m%ldY lef;davfha (f,dayfha) 

ld¾h Y%s;hg jvd jeä úh hq;=h' fuu.ska wdf,dalh ;rx.hla f,i fukau wxY=jla f,io yeisßh yels nj 

wkdjrKh lr .kakd ,§'  wdf,dalfha fuu oaú;aj yeisÍu ;rx. wxY= oaffj;h f,i ye¢kafõ'  

  m%ldY úoHq;a wdprKfha fh§ï úoHdj yd ;dlaIKh hk lafIa;%hkays mq¿,a mrdihl úys§ mj;S' 

iQ¾h Yla;sfhka úÿ,s n,h ksmoùu, b;d wvq wdf,dal ;;a;ajh hgf;a§ ksÍlaIKh l< yels rd;%S o¾Yk 

leurd (Night Vision Camera) ieliSu" úúO úlsrK j¾. wkdjrKh lsÍu, ffjoH m%;sìïnlrKh i|yd 

fhdod .kakd PET ialEka hka;%j, iy wNHjldY .fõIKh hk lafIa;% i|yd m%ldY úoHq;a wdprKh Ndú;d 

lrhs' 

   .=Kl k,h (Photo Multiplier Tubes (PMT) ) m%ldY úoHq;a wdprKfha tla jeo.;a fh§ula fõ' 

fuh b;d ÿ¾j, wdf,dal ix{djla úoHq;a ix{djla njg mßj¾;kh lrhs' by; ks¾udK fndfyduhla i|yd 

.=Kl k, Ndú;d lrkq ,efí' fuh b;du;a ixfõÈ wdf,dal ixfõolhla f,i l%shd lrhs' ;jo fuu ixfõol 

j, m%;spdr oelaùu b;d blauka jk w;r j¾Ol;djh 106  .=Khla muK fõ' .=Kl k<hla l%shd lrk 

wdldrh my; ^01& rEmfha oelafõ' 

 

 

 

 

 

 

 

 

 

 m%ldY lef;davhg jefgk wdf,dalh u.ska m%ldY úoHq;a wdprKh isÿù m%d:ñl bf,lafg%dak úfudapkh fõ' 
m%d:ñl bf,lafg%dak vhsfkdav iu. .Ügkh ùfuka .=Kkh jQ oaú;Sl bf,lafg%dak ìysfõ' j¾Okh jk 
bf,lafg%dak .Kk vhsfkdav yryd mj;ajd.kq ,nk úNj wka;rhg wkqf,dauj iudkqmd;sl fõ' fuu oaú;Sl 
bf,lafg%dak wefkdavh yd .Ügkh ùfï § Odrd iamkaOhla yg .kakd w;r th fjda,aàh;d iamkaOhla njg 
mßj¾;kh lr .kSS' iamkao .Klh u.ska meñfKk iamkaofha ;sjD;dj yd iamkao ixnHdj .Kkh lr.kq 
,efí' 

(a) (i) m%ldY úoHq;a wdprKh hkq l=ulao@ 

 (ii) m%ldY úoHq;a wdprKh isÿùu i|yd imqrd,sh hq;= wjYH;dj i|yka lrkak' 

 (iii) m%ldY úoHq;a wdprKh isÿjk úg bka bf,lafg%dakhla uqla; ùfï iS>%;djh r|d mj;skafka m;kh 
jk úlsrKj, l=uk .=Kh u; o@ 

 (iv) m%ldY úoHq;a wdprKfha Ndú; 3 la ,shd olajkak' 

 (v) ;rx. wxY= oaffj;h hkq l=ulao@ 

 

ßla; k,h 

m%ldY lef;davh 

wdf,dalh 

vhsfkdav 

wefkdavh 

iamkao .Klh 

^01& rEmh 
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(b) my; ^02& rEmfha oelafjkafka f,day j¾. 2 la i|yd ixLHd;h 
bÈßfha kej;=ï úNjh fjkia jk wdldrh ksrEmKh lrk 
m%ia;drhls' 

(e =1.6 × 10−19 C yd h = 6.0 × 10−34 J s , C = 3.0 × 108 m s -1) 

 (i) m%ldY úoHq;a wdprKh iïnkaO whskaiaghskaf.a iólrKh ,shd 
mo y÷kajkak' 

 (ii) fuu m%ia:drh we£u i|yd iqÿiq mßÈ whskaiaghskaf.a iólrKh 
ilia lrkak' 

 (iii) fuys wkql%uKh f,day 2 i|ydu ksh; ùug fya;=j l=ulao@ 

 (iv) tla tla f,dayhg wod,j foay,Sh ixLHd;h .Kkh lrkak' 

            (c) hï mDIAGhla u;g úlsrK m;kh jk úg tys wvx.= iEu f*dafgdakhlg bf,lafg%dak uqla; l, fkdyel' 

hï úlsrK j¾.hla i|yd hï mDIAGhl§ bf,lafg%dak uqla; jk iS>%;djh (ղ) my; mßÈ w¾: olajd we;' 

    ղ    =     ே೐ே೔  × 100% 

    ௘ܰ − 1 s § uqla; jk bf,lafg%dak ixLHdj 

    ௜ܰ − 1 s § mDIAGh u; m;kh jk f*dafgdak ixLHdj 

 ks,a wdf,dalfha ;rx. wdhduh 400 ݊݉ jk w;r thg wod, ղ ys w.h 40% la o fld< wdf,dalfha ;rx. 

wdhduh 500 ݊݉ jk w;r thg wod,  ղ ys w.h 20% fõ' 

(i)  by; i|yka A f,day mDIAGh u; 1 s l§ fjk fjku ks,a yd fld< wdf,dalfhka 36 × 10−9J m%udKhla 

m;kh jQfha kï" tla tla j¾Khg wod,j 1 s § m;kh jQ f*dafgdak ixLHdj .Kkh lrkak' 

   (ii) ղ w.h Ndú;d lrñka by; tla tla j¾Kh u.ska 1 s § uqla; jk bf,lafg%dak .Kk .Kkh lrkak' 

         (d) tla vhsfkdavhla uÕska vhsfkdavh u; m;kh jk bf,lafg%dak m%udKh fuka 10 .=Khl bf,lafg%dak 

m%udKhla ckkh lrhs kï yd by; .=Kl k,fha vhsfkdav 5 la wvx.=fõ kï, 

(i) m%ldY lef;davh u;g ks,a wdf,dalh yd fld< wdf,dalh m;kh jk úg 1 s § m%ldY wefkdavh u;g    
,efnk bf,lafg%dak ixLHdj .Kkh lrkak' 

    (ii)  tla tla j¾Khg wod<j iamkao .Klh yryd we;s jkakd jQ Odrdj .Kkh lrkak' 

 

                         * * * 
 

^02& rEmh 

Vs (V) 
A 

B 

f (Hz) 

- 1.0 

- 2.0 
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01' -   fN!;sl úoHdj 
 

,l=Kq §fï mámdáh 
 
 
 

 

  

W;=re ueo m<d;a wOHdmk fomd¾;fïka;=j 

North Central Provincial Department of Education 

wOHhk fmdÿ iy;sl m;% ^Wiia fm<& 13 fY%aKsh" f;jk jdr mÍlaIKh" 2025 Tlaf;daïn¾ 

General Certificate of Education (Adv. Level) Grade 13, Third Term Test, October 2025 

fuh W;a;r m;% mÍlaIljrekaf.a m%fhdackh i|yd ilia flßKs' 

ixfYdaOk we;=<;a l< hq;=j we;' 
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,l=Kq fn§hdu 

 

   I  m;%h 01 × 50 = 50 

   II m;%h  

    A  fldgi 4 × 20 = 80 

    B  fldgi  4 × 30 = 120 

    tl;=j  = 200 

   II m;%h i|yd wjidk ,l=K = 50 

   wjidk ,l=K I m;%h + II m;%h = 100 
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nyqjrK m%YAk m;%h i|yd ms,s;=re 

 

 

 

 
m%YAk 
wxlh 

ms,s;=re 
wxlh 

m%Yak 
wxlh 

ms,s;=re 
wxlh 

m%Yak 
wxlh 

ms,s;=re 
wxlh 

m%YAk 
wxlh 

ms,s;=re 
wxlh 

m%YAk 
wxlh 

ms,s;=re 
wxlh 

01 5 11 3 21 1 31 2 41 2 

02 2 12 4 22 4 32 2 42 3 

03 3 13 4 23 2 33 2 43 4 

04 1 14 4 24 4 34 1 44 5 

05 1 15 4 25 5 35 4 45 3 

06 3 16 5 26 1 36 3 46 3 

07 5 17 5 27 2 37 2 47 2 

08 1 18 1 28 5 38 3 48 4 

09 5 19 4 29 2 39 4 49 1 

10 3 20 2 30 3 40 1 50 3 

 
 
 
 

úfYaI Wmfoia (   tla ms<s;=rlg   ,l=Kq  01 ne.ska 

uq¿ ,l=Kq 01 × 50 = 50 
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 A  fldgi - jHqy.; rpkd 

                        m%Yak y;rgu ms<s;=re fuu m;%fhau imhkak' 

                                   ^ g = 10 m s−2) 
 

01. f,day lïìhla Ndú;fhka tu f,dayfha  hxudmdxlh fiùu i|yd fhdod .kakd 

mÍlaIKd;aul wegjqula (01) rEmfha oelafõ. 

(a) A, B, C yd D wËr j,ska olajd we;s fldgia kï lrkak. 

 

 A : m%Odk mßudKh 

 B :  úp,H Ndrh 

 C :  ksh; Ndrh 

 D :  mÍlaIK lïìh            ……….. ^,' 02& 
(ms<s;=re y;ru ksjerÈ kï ,l=K 02 hs' ms<s;=re folla ksjerÈ kï ,l=Kq 01 hs' ) 

 
 

(b) (i)    fuu mÍlaIKfha § tlu øjHfhka idok ,o lïì folla fhdod .ekSug 
fya;=j l=ula o@ 

 

WIAK;aj fjkiaùï j,§ isÿjk fodaI u.yrjd .ekSug'  ……….. ^,' 01& 
 

 (ii) mÍlaIKh i|yd fhdod .kakd lïì fol wdikak jYfhka fldmuK È.lska hqla; úh hq;= o@ 

 ૛. ૞ ܕ isg ૜. ૞ ܕ muK olajd'    ……….. ^,' 01& 
 

 (iii) fuu mÍlaIKfha§ lïì fol tlu wdOdrlhlg iïnkaO lsÍfuka n,dfmdfrd;a;= jkafka l=uk 
fodaIh wju lr .ekSug o@ 

t,a¨ï wdOdrlh my;a ùfuka yg.kakd fodaI wju lsÍug' ……….. ^,' 01& 
 

     (c) (i) Ndrhka tla lrk lïìfha wdrïNl È. L o yrialv j¾.M,h A o hxudmdxlh Y o t,a,d we;s 

Ndrfha uq¿ ialkaOh  M o jk úg lïìfha ú;;sh e kï, fuu rdYska w;r iïnkaOhla ,shd 

olajkak.  

 
.܇  = ࡭ࡲ  &fh§u    ……….. ^,' 01 ࡸࢋ

 
࡭ࢍࡹ .܇  =   &01 ',^ ..………     ࡸࢋ

 

          (ii)   m%ia:dßl l%uhla u.ska hxudmdxlh fiùu i|yd by; m%ldYkh kej; ilikak. 

 e = 
࡭ࢅࡸࢍࡹ   

 e = (࡭ࢅࡸࢍ)  &01 ',^ ..………   ࡹ   

 y =    m     x  wdldrfha fõ' 

  

(d) (i)   my; (02) rEmfha oelafjkafka Ndrhka tla lsÍug fmr yd 0.5 kg 

Ndrhla tla l< miq j¾ksh¾ mßudKj,  msysàï fõ. j¾kshrfha l=vdu 

ñkqu 0.1mm kï, lïìfha ú;;sh .Kkh lrkak. 

ܕܕ ૚ = ૜ࢀ   + ૟ × ૙. ૚ 01 ',^ ..………  ܕܕ& 

.૚ = ૜ࢀ   ૟ ܕܕ   

ܕܕ ૛ = ૞ࢀ   + ૡ × ૙. ૚ 01 ',^ ..………  ܕܕ& 

.૛ = ૞ࢀ   ૡ ܕܕ 

 

  ∴ ú;;sh =  ࢀ૛ −  ૚ࢀ

     =  5.8 mm - 3.6 mm 

     =  2.2 mm  ……….. ^,' 01& 

 

     

B 

A 

C 

D 

(01) rEmh 

(02) rEmh 

cm
 

cm
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     (e) my; oelafjkafka by; mÍlaIKfha § ,nd.;a o;a; Ndú;d lr w¢k ,o m%ia:drfhls. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 (i)  tys wkql%uKh .Kkh lrkak. 

  (૙. ૠ, ૝) yd (3.7 ,  21) ,ËH fol ksjerÈj f;dard.ekSug ……….. ^,' 02& 

 = ࢓  
(૛૚−૝) ×૚૙−૜(૜.ૠ−૙.ૠ)   ……….. ^,' 02& 

 = ࢓  
૚ૠ૜  × ૚૙−૜ 

.૞ = ࢓   ૟ૠ × ૚૙−૜ ܏ܓ ܕ−૚ ……….. ^,' 01&   

  

             (ii)  fhdod.;a lïìfha È. 340 cm yd j¾.M,h 2 mm2 kï, hxudmdxlh .Kkh lrkak. 

  
= ࡭ࢅࡸࢍ  ૚ૠ૜  × ૚૙−૜   ……….. ^,' 01& 

 = ࢅ  
૚૙×૜૝૙×૚૙−૛૛×૚૙−૟  ×  ૜૚ૠ×૚૙−૜ 

× ૜ = ࢅ   ૚૙ૢ ܕۼ−૛   ……….. ^,' 02& 
  

(f) my; (03) rEmfha rEmfha oelafjkafka úfYaIs; wdldrhlska ks¾udKh l< l=vd ñkqu 0.001 mm jk 

uhsfl%da óg¾ bial=remamq wdudkhls. b;d ixfõ§ mdGdl ,nd .ekSu i|yd fujeks WmlrK Ndú;d lrhs. 

my; § we;s ms<s;=re w;ßka WmlrKfhka fmkakqï lrk mdGdxlh úh yels ms<s;=r háka brla w¢kak. 
 
 
 
 
 
 
 
 
 
 
 

  (1) 1.094 mm  (2) 1.594 mm  (3) 1.540 mm  (4) 3.094 mm 

 

           ……….. ^,' 01& 

m (kg) 

e (mm) 

(03) rEmh 
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02. YsIHfhl= mdi,a úoHd.drfha§ ñY%K l%uh fhdodf.k f,day j¾.h fkdokakd l=vd f.da,j, úYsIAG ;dm 

Odß;djh fiùug ie,iqï l< mrslaIKhl wiïmq¾K rem igykla (01) rEmfha fmkajd we;'  
 
 

     ……….. ^,' 02& 
 
 
 
 
 

 
 
 
 
 

 (a) fuu mrslaIK wegjqu ioyd wjYH wfkla ñkqï WmlrKh yd whs;uh remfha we| kï lrkak'  

 (b) c, ;dmlfha c,h ;=<g f.da, oud r;a lsÍu iqÿiq fkdfõ' thg fya;=j meyeÈ,s lrkak' 

  f.da, le,ßógrhg tl;= lsÍfï§ c,h;a tl;= úh yel'  ……….. ^,' 01& 

 (c) fuu mrslaIKfhaos l=vd c, m%udKhla Ndú;d l<fyd;a uqyqK mEug is¥ jk m%fhda.sl .eg,qjla 
ioyka lrkak' 

  f.da, c,h ;=< iïmQ¾Kfhka .s,S fkdhdu ksid jdhqf.da,hg o f.da, j, ;dmh ydksùu' 

           ……….. ^,' 01& 

 (d) by; mÍlaIKfha § isÿúh yels fodaIhka wju lr .ekSu i|yd wkq.ukh lr we;s l%shdud¾. folla 

i|yka lrkak' 

  1' le,ßógrh ;dm mßjrKh lsÍu u.ska ikakhkfhka isÿjk ;dm ydksh wju lsÍu'  

        ……….. ^,' 01& 

  2' le,ßógrhg mshkla fh§fuka ixjykfhka isÿjk ;dm ydksh wju lsÍu'   

        ……….. ^,' 01& 
 (e) ñY%Kfha wjidk WIAK;ajh jvd;a ksjerÈj uek.ekSu i|yd wkq.ukh flfrk m%Odk l%shdud¾. 

i|yka lrkak' 

  È.ska È.gu uka;h lrñka WIAK;ajudk mdGdxlh jeäù kej;;a wvqùu wrUk úg  igyka jQ 

Wmßu WIAK;ajh uek .ekSu     ……….. ^,' 01& 

           (f) 100 0C l WIAK;ajhlg r;a lrk ,o l=vd f.da, we¨ñkshï j,ska idod we;s le,ßógrh ;=, we;s 

c,h bj;g úis fkdjk mßÈ iSrefjka th ;=,g oud blaukska uka: lrñka ñY%Kfha wjidk Wmßu 

WIAK;ajh (0ߠ) uek .kakd ,È' ldur WIaK;ajh 35 0C fõ' 

  mÍlAIKfha§ ,nd.;a ñKqï yd wjYH wfkl=;a o;a; my; mßÈ fõ' 
 

  ysia le,ßógrh iy uka:fha ialkaOh = 200 g 
  le,ßógrh" uka:h iy c,fha uq,a WIAK;ajh  = 30 0C 

  le,ßógrh" uka:h iy c,fha ialkAOh = 300 g 
  ñY%Kfha wjidk ialkaOh = 560 g  

  ñY%Kfha wjidk Wmßu (0ߠ)  WIAK;ajh = 40 0C 

  c,fha úYsIag ;dm Odß;dj = 4200 J kg−1C−1,  
  we¨ñkshï j, úYsIag ;dm Odß;dj = 900 J kg−1C−1 
 

(01) rEmh  

;dm mßjdrl 
øjHh

c,h

we¨ñkshï 
le,ßógrh

WIaK;ajudkh uka;h 
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  (i) fhdod.;a f.da,j, úYsIAg ;dm Odß;dj wdikak mQ¾K ixLHdjg .Kkh lrkak'   

  ;U f.da, msgl, ;dmh = c,h yd le,ßógrh ,nd.;a ;dmh 

 (૙. ૞૟ − ૙. ૜) × ۱ × (૚૙૙ − ૝૙) = [૙. ૛ × ૢ૙૙ + (૙. ૜ − ૙. ૛) × ૝૛૙૙] × (૝૙ − ૜૙) ……….. ^,' 01& 

  ૚૞. ૟ ۱ = ૚ૡ૙૙ + ૝૛૙૙  ……….. ^,' 01& 

   ۱ = 
૟૙૙૙૚૞.૟  

   ۱ = ૜ૡ૝. ૟૚   ……….. ^,' 01& 

   ۱ = ૜ૡ૞ ۸ ܏ܓ−૚۹−૚
  ……….. ^,' 01& 

         (ii) fuu mÍlaIKfha§ ,enqKq w.h ms;a;, j, úYsIAg ;dm Odß;djg iudk nj .=re;=ud mejish' ta wkqj 

.=re;=ud mjik ,oafoa by; f.da, ;U iy iskala ñY%lr we;s ms;a;, f.da,hla úh hq;= njhs'  ta wkqj 

ms;a;, f.da,fha wvx.= iskala ^ ܼ݊ & ialkaOh ݔ  hehso iskala ^ ܼ݊ & j, úYsIAg ;dm Odß;dj 350 J kg−1C−1 yd ;Uj, úYsIAg ;dm Odß;dj 400 J kg−1C−1hehs o Ndú;d lrñkaa f.da, ;=, wvx.= 

jk iskala ^ܼ݊& j, ialkaOh (ݔ) .Kkh lrkak'  

 (bÕsh: f.da, ;=, wvx.= ;U yd iskala j, ;dm Odß;dj mÍlaIKfha§ fidhd.;a ;dm Odß;djg iudk fõ') 

  ;Uj, Odß;dj + iskala j, ;dm Odß;dj = mÍlaIKhg fhdod.;a f.da,j, ;dm Odß;dj 

   ࢞ × ૜૞૙ + (૙. ૛૟ − ࢞)૝૙૙  = ૙. ૛૟ × ૜ૡ૞ ……….. ^,' 01& 

                  ૚૙૝ − ૚૙૙. ૚    = ૞૙ ࢞  ……….. ^,' 01& 

           ࢞         = ૙. ૠૡ ܏ܓ 

        ࢞           =      ૠૡ 01 ',^ ..………  ܏& 

            (iii) ms;a;, f.da,fha wvx.= ;U ̂ ̂ j, ialkaOh (݉௖௨) " iskala &ݑܥ ܼ݊& j, ialkaOhg (݉௓௡) ork wkqmd;h 

.Kkh lrkak. 

    
࢔ࢆ࢓࢛࡯࢓  = ૚ૡ૛ૠૡ   = ૢ૚૜ૢ   ……….. ^,' 01& 

࢛࡯࢓      ∶ ࢔ࢆ࢓     = ૢ૚ ∶ ૜ૢ  ……….. ^,' 01& 

          (g) ;Uj, >k;ajh 9100 kg m−3 o iskalaj, >k;ajh 7800 kg m−3 o kï" (݂) (ii) yd (f) (iii) i|yd ,nd.;a 

w.hka Ndú;d lrñka ;Uj, mßudj ( ஼ܸ௨), iskala mßudjg ( ௓ܸ௡) ork wkqmd;h .Kkh lrkak. 

 =    ࢛࡯ࢂ   
૙.૚ૡ૛ૢ૚૙૙     ……….. ^,' 01&  

࢔ࢆࢂ          =    ૙.૙ૠૡૠૡ૙૙     ……….. ^,' 01& 

   
 =      ࢔ࢆࢂ࢛࡯ࢂ

૙.૚ૡ૛ૢ૚૙૙  × ૠૡ૙૙૙.૙ૠૡ   ……….. ^,' 01& 

   
 &01 ',^ ..………    2 =      ࢔ࢆࢂ࢛࡯ࢂ

 

03.  weÈ ;ka;=jl we;s jk ia:djr ;rx. rgd wOHhkh lr ixLHd;h r|d mj;sk idOl fiùu i|yd 
úoHd.drfha§ èjksudkh Ndú;d lrhs' fkdokakd ixLHd;hla iys; iriq,l ixLHd;h fiùug 

úoHd.drfha§ Ndú;d lrk iïu; èjksudk wegjqula my; (01) rEmfha oelafõ' èjksudk lïìfha 
wd;;sh úp,kh lsÍug mä r|jkh iu. wu;r ialkaO imhd we;'                                                         

 
 
 

……….. ^,' 01& 
 
 
 
 

 

(a) mÍlaIKfha§ ܲ iy ܳ fia;= w;r we;súh yels uQ,sl;dkhg wkqrEm ;rx. rgdj w¢kak' 
    

iqug lmamsh 

mä r|jkh 

èjksudk lïìh 

(01) rEmh 
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(b) ;ka;=j  uQ,sl;dkfhka lïmkh jk úg lïmk ixLHd;h 0݂ i|yd m%ldYKhla ܲ, ܳ fia;= 

w;r È. ݈ lïìfha tall È.l ialkaOh ݉ iy mä r|jkh iu. fhdod we;s Ndrhkaf.a uq¿ 

nr ݃ܯ weiqßka ,shd olajkak' 

૙ࢌ    = ૚૛࢒ ࢓ࢍࡹ√     ……….. ^,' 02& 

(c) èjksudk lïìh idod we;s øjHfha >k;ajh (ߩ) okakd neúka ;ka;=fõ úIalïNh (݀)" uek f¾Çh 

>k;ajh (݉) fiùug isiqfjla fhdackd lrhs' ݉ i|yd m%ldYKhla ߩ iy ݀ weiqßka f.dvk.kak' 

࢓    =  ialkaOh$È. 

࢓    = ࢒࣋࢒࡭    ……….. ^,' 01& 

࢓    =   ࣋ ࡭

࢓    = ૛૝ࢊ࣊  ࣋   ……….. ^,' 01& 

          (d) ܯ ys úúO w.hka i|yd iriq, iu. èjksudk lïìh  wkqkdo jk È. uek m%ia;drhla weiqßka iriqf,a 

ixLHd;h ( 0݂) .Kkh lsÍug kshñ;j we;' 

 (i) ir, f¾Çh m%ia;drhla we£u i|yd by; (b) ys i|yka l< iólrKh yd (c) ys oS ݉  i|yd ,nd.;a 
m%ldYkh Ndú;fhka kej; ilikak' 

૛࢒     = ( (૛࣋ࢊ࣊ ૙૛ࢌࢍ  &02 ',^ ..………  ࡹ
 

 (ii) mÍlaIKh isÿlsÍug yd wod< .Kkhka lsÍu i|yd wjYH jk ñkqï WmlrK folla i|yka 
lrkak' 

   óg¾ fldaÿj 

   uhsfl%dóg¾ bial=remamq wdudkh ……….. ^,' 02& 

 (iii) m<uq wkqkdo wjia:dj wkdjrKh lr .eksug Tn wkq.ukh lrk mÍlaIKd;aul l%shd ms<sfj< 
fláfhka ,shd olajkak' 

,ࡼ    'fia;= w;r fia;= w;r mr;rh yels ;rï l=vd w.hl ;nd yßueÈka lvodis wdfrdaylh ;nkak ࡽ
    iriq, lïmkhlr tys ñg èjks udk fmÜáh u; ,ïNlj ;nkak'  

       fia;= w;r mr;rh l%ufhka jeälrf.k hdfï§ lvodis wdfrdaylh tljru úisù hk wjia:dj 

,nd.kak'        ……….. ^,' 03& 
   

(e) mÍlaIKfha§ isiqka ,nd.;a mdGdxl weiqßka wÈk ,o m%ia;drfha wkql%uKh 1.25 × 10−3 m2 kg−1 yd 

lïìh idod we;s øjHfha >k;ajh 8000 kg m−3  o lïìfha úIalïNh (݀)  i|yd 1.18 mm, 1.15 mm, 1.15 mm hk ñkqïo ,ndf.k we;akï iriqf,a ixLHd;h 0݂ .Kkh lrkak' (ߨ =3, √3 = 1.73, 0.582 = 13 f,i .kak') 
 wkql%uKh (G)     = 

 &૛࣋     ……….. ^,' 01ࢊ࣊ ૙૛ࢌࢍ

√ = ૙ࢌ           &01 ',^ ..………      ࡳ ૛࣋ࢊ࣊ ࢍ

√ = ૙ࢌ         ૚૙૜×(૛×૙.૞ૡ×૚૙−૜)૛×ૡ૙૙૙×૚.૛૞×૚૙−૜  ……….. ^,' 01& 

√ = ૙ࢌ         ૚૙૜×૝ ×૚૜ ×૚૙−૟ ×ૡ૙૙૙×૚.૛૞×૚૙−૜ 

૙ = √૛૞ࢌ             × ૚૙૝ 

 &02 ',^ ..………     ܢ૙ = ૞૙૙ ۶ࢌ           
 

         (f) 0݂ iriq, iu. wkqkdo jk èjks udk lïìh isria ;,hl we;s lrk ir, wkqj¾;Sh p,s;fha ,dlaIKsl 

iólrKh ,shd  olajkak' ^;ajrKh ܽ iy isria úia:dmkh ݔ f,i Ndú;d lrkak'& 

 ࢠࡴ૙ = ૞૙૙ࢌ   

   ࣓ = ૛࣊01 ',^ ..………       ࢌ& 

   ࣓ = ૛ × ૜ × ૞૙૙ 

   ࣓ = ૜૙૙૙ ܛ܌܉ܚ−૚     ……….. ^,' 01& 

ૢ)− = ࢇ    × ૚૙૟) ࢞     ……….. ^,' 01& 
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04. úh<s fldaIhl úoHq;a .dul n,h iy wNHka;r m%;sfrdaOh fiùug mÍlaIKhla ie,iqï lrk YsIHfhl=g 

my; øjHh úoHd.drfhka ,nd.; yelsh'  

 úh<s fldaIhla" ñ,s weógrhla" ixLHdxl fjda,aÜógrhla (digital)" Odrd kshdulhla (0 − 100 Ω)" glk 

h;=rla " iïnkaOl lïì iy 10 Ω m%;sfrdaOlhla (ܴ)  
  (a) my; olajd we;af;a by; mßm:h f.dvke.Sug fhdod .kq ,nk whs;uhkag wod< ixfla; fõ' 

mA

V

1.

2.

3.

4.

5.

6.
 

  (i) fuu ixfla; Ndú;d lr mÍlaIKhg wod< mßm: igykla my; we| olajkak' 

 

            ……….. ^,' 02& 

 

 

 

 (ii) fuu mßm:h i|yd glk h;=rla fhdod .ekSfï fya;=j l=ula o@ 

  mÍlaIKh w;r;=r§ fldaIh úi¾ckh ùu j<lajd .ekSu fyda fldaIh r;aùu j<lajd .ekSu i|yd 

fyda mdGdxl ,nd .kakd úg§ muKla mßm:h yryd Odrdj .uka lrùug' ……….. ^,' 01& 

 (iii) jeä ld,hla iaúÉph ixjD; ;nd mdGdxl ,nd.ekSu iqÿiq fkdjk nj ;j;a isiqfjla m%ldY lrhs' 

Tn tu isiqjdf.a m%ldYkh iu. tlÕ fõo@ fkdfõo@ fuu.ska mÍlaIKh i|yd n,mEula we;sù 

we;aoehs Tn ksYaph lr.kq ,nkafka flfiao@ 

         tlÕ fõ'        ……….. ^,' 01& 
    wjidk mdGdxlh ,nd.;a miqj kej; uq,a mdGdxlh ,ndf.k th fjkiaù we;aoehs  mÍlaId lsÍu' 

             ……….. ^,' 01& 
 

  (b) (i) fjda,aÜ ógr mdGdxlh (ܸ) i|yd m%ldYkhla fldaIfha úoHq;a .dul n,h (ܧ) wNHka;r m%;sfrdaOh  (ݎ) yd mßm:h ;=<ska .,d hk Odrdj (I) weiqfrka ,shkak' 

ࢂ     = ࡱ −  &01 ',^ ..………       ࢘ࡵ

 (ii) ܧ yd ݎ fiùu i|yd m%ia;dßl l%uhla fhdod .kS' tu m%ia;drhg wod< úp,Hhka jkafka" 

   1' iajdh;a; úp,Hh : Odrdj (I)    ……….. ^,' 01& 

   2' mrdh;a; úp,Hh : úNj wka;rh (V)   ……….. ^,' 01& 

10

mA

V
h;=r

Odrd 
kshdulh

ñ,s weógrh

fldaIh
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        (c) (i) ir, f¾Çh m%ia;drhla we£ug iajdh;a; úp,H i|yd WÑ; w.hka yhla f;dard .; hq;=hs' YsIHhd 

úiska iajdh;a; úp,Hhg iqÿiq w.hka f;dard .ekSu i|yd tys mrdih wdikak jYfhka yªkd.kafka 

flfiao@ 

  ^glk h;=r jid& Odrd kshdulfha i¾mK h;=r Wmßu m%;sfrdaOhlg oud wju Odrdj uek .kak' 

bkamiq i¾mK h;=r m%;sfrdaOfha wju w.hg oud túg Wmßu Odrdj uek .kak' fuu mrdih 

Ndú;fhka iqÿiq mßudKh ilia lr .; yelsh'  ……….. ^,' 01& 

 

 (ii) by; ,nd.;a mdGdxl weiqfrka w£k ,o m%ia;drfha wkql%uKh fiùu i|yd iqÿiq ,laIHh f,i       

^20 " 1'28& yd ^180 " 1'12& f;dard f.k we;' tu ,laIHh fhdod f.k m%ia;drfha wkql%uKh .Kkh 

lr wNHka;r m%;sfrdaOfha w.h fidhkak' 

       [fuys § Odrdj uekSu i|yd mrdih 0 - 200 mA  jk ñ,s weógrhla fhdod f.k we;'] 

   wkql%uKh  =     (૚.૛ૡ−૚.૚૛)(૛૙−૚ૡ૙) ×૚૙−૜   ……….. ^,' 01&    

   wkql%uKh =    −૚. ૙     ……….. ^,' 01&    

       ∴     ࢘           =     ૚. ૙ ષ     ……….. ^,' 01&  

 (iii) by; wosk ,o m%ia;drfha wka;#Lkavh 1'5 f,i fidhdf.k we;' fok ,o fldaIfhka ,nd.; yels 

¨yqj;a Odrdj weïmsh¾j,ska fldmuKo@ 

 = ࡯ࡿࡵ    
૚.૞૚.૙    ……….. ^,' 01&    

     =  ૚. ૞ 01 ',^ ..………    ۯ& 

 

 (iv) by; fldaIh yd i¾j iu jk fjk;a fldaIhlska ,nd.; yels Wmßu laIu;dj ,nd.eksug tu 

fldaIh ndysrj iïnkaO l, hq;= m%;sfrdaOfha w.h fldmuKo@ 

     ndysr m%;sfrdAOh    = ૚. ૙ ષ    ……….. ^,' 01& 

 

 (v) tu m%;sfrdaOh iïnkaO l< miq ,efnk Wmßu CIu;dj .Kkh lrkak' 

   Wmßu CIu;dj  =   (࡯ࡿࡵ૛ )૛  ࢘   ……….. ^,' 01&    

      =   (૚.૞૛ )૛  × ૚ 

      =   
૚.૞ ×  ૚.૞ ×૚ ૝   

            = ૙. ૞૟૛૞ ܅ (૙. ૞૟ 02 ',^ ..……… (܅& 

 

 (vi) ndysr m%;sfrdaOh iu. CIu;dj fjkia jk wdldrh o< m%ia;drhla u.ska my; we| olajkak' 

 

 

            ……….. ^,' 02& 
 
  

 
 

 

 
R = r

R

P CIu;dj
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B - fldgi  rpkd 

05' (a) (i)   Wvql=re f;rmqï n,h i|yd m%ldYKhla ,shd tys mo y÷kajkak' 

   (ii)  we;=,; l=yrhla iys; jia;=jla w¾O jYfhka .s,S mdùu, mQ¾K jYfhka .s,S mdùu yd .s,S hdu i|yd 

imqrd,sh hq;= wjYH;d i|yka lrkak' (Wmßu Wvql=re f;rmqï n,h (ܷ௠௔௫) f,i yd jia;=fõ nr (݉݃) f,i .kak') 

 (b) my; (01) rEmfha oelafjkafka >k;ajh ݀  jk 
f,dayfhka iE¥ we;=,; l=yrhla iys; Ndysr mßudj ܸ jk >kldN yeve;s jia;=jls' tys uq¿ mßudfjka 

15 
la c,hg by,ska msysghs' ;jo c,h mqrjd .; yels 
l=àr 4 la wvx.= jk w;r tu l=àr 4 ys uq¿ mßudj 

jia;=fõ Ndysr mßudfjka 
25  ls' c,fha >k;ajh ߩ 

f,i .kak' 

  (i) >kldNfha uQ¿ ialkaOh (݉) i|yd m%ldYKhla ܸ yd ߩ weiqßka ,nd .kak' ^jia;=fõ l=yr ;=< msysá 
jd;fha ialkaOh fkdi,ld yßkak'& 

   (ii) wxl 1 l=àrhg iïmQ¾Kfhka c,h mqrjd.; fyd;a l=ula isÿfõo hkak ,shd olajkak' 

   (iii) >Klh iïmQ¾Kfhka c,h ;=< .s,S hk f,i l=àr ;=,g c,h iudk mßud j,ska we;=,a lr .kS kï"     

we;=,a lr.; hq;= c, mßudj ( 0ܸ) i|yd m%ldYKhla ܸ wiqßka ,shd olajkak' 

  (iv) l=àr ish,a,u iïmQ¾Kfhka c,h mqrjd .;a miq tA ;=< wvx.= c,fha ialkaOh (݉0) i|yd m%ldYKhla  

   ܸ yd ߩ weiqßka ,nd .kak' 

  (v)  l=àr ish,a,u iïmQ¾Kfhka c,h mqrjd .;a miq th my<g .uka lrk ;ajrKh (ܽ) i|yd  

   m%ldYKhla   ݃ wiqßka ,nd .kak' ^c,h u.ska we;sjk ÿiai%dú n, fkdi,ld yßkak'& 

   (vi) hï .eUqrlg .uka l, miq kej; c, mDIAGh lrd meñKSug l=ula l< hq;=o@ 

        (c) iíueÍkhla hkq c,h u;=msg fukau c,h ;=<skao .uka l, yels úfYAI fk!ldjls' úoHd;aul m¾fhaIK" 
hqO lghq;= fukau uqyqÿ m;a, .fõIKh i|yd o iíueÍk Ndú;d lrhs' iíueÍkhla ks¾udKh lsÍfï§ 
uqyqo m;=f,a§ we;sjk wêl mSvkh ord .eksSug yelsjk mßÈ tys n| ks¾udKh l, hq;=h' ta i|yd tys 
n| fldgi is,skavrdldr yevhlska yd Yla;su;a f,day Ndú;fhka ks¾udKh lrkq ,efí' 

 

(02) rEmfha oelafjkafka iup;=ri%dldr yrialvla iys; 
jia;=jla c,h hg mj;sk wjia:djls' c,h u.ska yg.kakd 

n,h ksid th we;=,g jl%ù mqmqrd hhs' (03) rEmfha oelafjkafka 
jD;a;dldr yrialvla iys; jia;=jls' c,h u.ska yg .kakd n, 
ksid th we;=<g jl% ùula isÿ fkdjk w;r tys mDIAGh Tiafia 
f;rmqï n, we;s ù tu n,hka ;=,kh lr .kS' jia;= folgu 
wod,j by<g iïm%hqla; n,hla l%shd lrk w;r th Wvql=re 
f;rmqï n,h fõ' 

my; (04) rEmfha oelafjkafka iíueÍkhl yrialvls' c,h 

mqrjd ke;s úg iíueÍkfha uq¨ ialkaOh 40,000 kg o tys uq¿ 

Ndysr mßudj 60 m3  o fõ' (uqyqÿ c,fha >k;ajh 1000 kg m−3 o ݃ = 10 m s−2 f,i .kak') 

 (i) iíueÍkh u; we;súh yels Wmßu Wvql=re f;rmqï n,h 
.Kkh lrkak' 

 (ii) by; .Kkh lsÍug wkqj iíueÍkh c,h ;=< msysgk 
wdldrh úia;r lrkak' 

 (iii) iíueÍkh c,h ;=, iïmQ¾Kfhka .s,aùu i|yd tys we;s ysia wjldYh ;=,g we;=,a lr.; hq;= c, 
mßudj .Kkh lrkak' 

4 3 2 1

(01) rEmh l=àr 

(02) rEmh (03) rEmh 

(04) rEmh 

iïmSä; jd;h 

ñksiqka 
isák 

m%foaYh 

l=àr 

lmdg 

fmßiafldama 
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 (iv) iíueÍkh ;=, we;s l=àr j, uq¿ mßudj 25 m3 kï" th ;=,g c,h iïmq¾Kfhka we;=,a lr .;a miq 
th ,lajk Wmßu ;ajrKh .Kkh lrkak' ^c,h u.ska we;sjk ÿiai%dú n, fkdi,ld yßkak'& 

 (v) iíueÍkh ;=,g c,h iïmq¾Kfhka we;=,a lr .kakd ld, iSudj ;=< th c,h ;=, 50 m la .eUqrg 
.uka lr we;akï yd túg tys m%fõ.h 10 m s−1 kï" ;j;a 13 s lg miq c, uÜgfï isg mj;sk 
.eUqr .Kkh lrkak' 

 (vi) by; (c), (v) fldgig wod, .eUqf¾§ c,h u.ska we;s lrkq ,nk øjiaÓ;sl mSvkh jdhq f.da,Sh 
mSvkh fuka lS .=Khla jkafka oehs fidhd iíueÍkhl n| is,skavrdldr iajrEmfhka ks¾udKh 
lsÍug fya;=j meyeÈ,s lrkak' ^jd'f.da'mSvkh 1 × 105 Pa) 

(d) 500 m la .eUqre uqyqfoa 20 m s−1 l ksh; ;sria m%fõ.hlska .uka lrñka ;sìh§ iu uÜgfï .uka .kakd 
i;=re iíueÍkhla ksÍlaIKh úh' i;=re iíueÍkh foig 2000 kg l ne,iaála ñihs,hla iíueÍkhg 
idfmalaIj 58 m s−1 m%fõ.hlska ksl=;a lrkq ,efí' ^iíueÍkfha ialkaOh 60,000 kg f,i .kak') 

   (i) ñihs,h iys; iíueßkfha wdrïNl .uH;dj .Kkh lrkak' 

  (ii) ñihs,h ksl=;a l, miq iíueÍkfha m%fõ.fha wvqùu .Kkh lrkak'     

 
  05'         (a) (i) ܃ =  r,h ;=, .s,S we;s mßudj;  - ܄ &01 ',^ ..……… ܏ૉ܄

      ૉ − ;r,fha >k;ajh 

܏       − .=re;ajc ;ajrKh    ……….. ^,' 01& 

  (ii) w¾O jYfhka .s,S mdùu i|yd 

ܠ܉ܕ܃      >  &01 ',^ ..……… ܏ܕ

   mQ¾K jYfhka .s,S mdùu i|yd 

ܠ܉ܕ܃      =  &01 ',^ ..……… ܏ܕ

   .s,shdu i|yd 

ܠ܉ܕ܃      <  &01 ',^ ..……… ܏ܕ

 

 (b) (i) 
૝૞ = ܏ૉ܄   &01 ',^ ..……… ܏ܕ

= ܕ        ૝૞  &ૉ ……….. ^,' 01܄ 

 

  (ii) iïmQ¾Kfhka .s,S fkdhk w;r 1 l=àrh my,g isák fia wdk; fõ' ……….. ^,' 01& 
 
  (iii) by,ska we;s mßudjg iudk c, mßudjla we;=,a lr .; hq;=hs' 

૙܄     = ૚૞  &01 ',^ ..………    ܄ 

     

  (iv) ܕ૙  = ૛૞  &ૉ ……….. ^,' 01܄ 

 

  (v) ↓   ۴ =  ,fh§u ܉ܕ

܏ܕ)    + (܏૙ܕ − ܃ = ܕ) +  &01 ',^ ..……… ܉(૙ܕ

܏    − ૙ܕ+ܕ܏ૉ܄  =  &01 ',^ ..………  ܉

܏    − ૉ܄ ૉ+૛૞܄ ૝૞܏ૉ܄ =    ܉

܏    − ૝૞ +૛૞܏  =  ܉

܉    = ૚) ܏ − ૞૟) 
܉    =  &૟   ……….. ^,' 01܏

 

  (vi) l=àrj,g mqrjd.;a c,h bj;al, hq;=h' ……….. ^,' 01& 

U

a

(mg +m0g)
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 (c) (i) ܄ =  ܠ܉ܕ܃ૉ܏ 

    = ૟૙ × ૚૙૜ × ૚૙   

    = ૟ × ૚૙૞ 01 ',^ ..………   ۼ& 

  (ii) ܏ܕ <   ܠ܉ܕ܃

   ૝ × ૚૙૞ < ૟ × ૚૙૞ ne.ska w¾O jYfhka .s,S mdfõ' ……….. ^,' 01& 
 
  (iii) Wmßu Wvql=re f;rmqï n,h  = iíueÍkfha nr  + c,fha nr  

         ૟ × ૚૙૞  =      ૝ × ૚૙૞ +  &01 ',^ ..………  ܏ૉ܄

            ૚૙૝ ܄  =      ૟ × ૚૙૞ − ૝ × ૚૙૞ 

       =  ܄                 
૛×૚૙૞૚૙૝  

=  ܄                       ૛૙ ܕ૜  ……….. ^,' 01& 

 

  (iv) iïmQ¾K nr = ૝ × ૚૙૞ + ૛૞ × ૚૙૜ × ૚૙ 

     = ૟. ૞ × ૚૙૞ 01 ',^ ..………  ۼ& 

        ↓ ۴ =  ,fh§u ܉ܕ

        ૟. ૞ × ૚૙૞ − ૟ × ૚૙૞ = ૟. ૞ × ૚૙૝01 ',^ ..………                 ܉& 

   ૙. ૞ × ૚૙૞ =      ૟. ૞ × ૚૙૝܉ 

 = ܉        
૞૟.૞    

    = ૙. ૠૠ ܛ ܕ−૛
  ……….. ^,' 01& 

 

  (v) ↓ ܜܝ = ܁   + ૚૛  ,૛ fh§uܜ܉ 

૚૙ = ܁         × ૚૜ + ૚૛ × ૚૙૚૜  × ૚૜ × ૚૜  ……….. ^,' 01&  

૚૜૙ = ܁         + ૟૞ 

   ܕ ૚ૢ૞         = ܁                  

 

        ∴ c, uÜgfï isg msysgk .eUqr = ૚ૢ૞ + ૞૙ 

              =  ૛૝૞ 01 ',^ ..………  ܕ&  
 

  (vi) ܐ = ۾ૉ܏  

૛૝૞ = ۾    × ૚૙૜ × ૚૙  ……….. ^,' 01&  

    = ૛૝. ૞ × ૚૙૞
 

   ∴ = 
૛૝.૞×૚૙૞૚×૚૙૞  

    = ૛૝. ૞   ……….. ^,' 01&  
uqyqo m;af,aÈ we;sjk wêl mSvkhg Tfrd;a;= oSu i|yd n| is,skardldr wdldrfhka ks¾udKh lrkq ,efí' 

       ……….. ^,' 01& 
 

 (d) (i) ܞܕ   = ۾ 

૟ = ۾    × ૚૙૝ × ૛૙ 

    = ૚૛ × ૚૙૞ 01 ',^ ..………  ܛۼ&  

 

 

  (ii)  

 

 

 

 

20 m s
-1

V0 78 m s
-1
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   → f¾'.'i'ks' fh§u, 

   ૚૛ × ૚૙૞ = ૞ૡ૙૙૙ × ૙܄ + ૛૙૙૙ × ૠૡ ……….. ^,' 01&  

 = ૙܄    
૚૛×૚૙૞−૚.૞૟×૚૙૞૞ૡ૙૙૙     

     =       ૚૛૙૙−૚૞૟૞ૡ  

     =       ૚૙૝૝૞ૡ  

     =        ૚ૡ ܛ ܕ−૚
 ……….. ^,' 01& 

 

      ∴       m%fõ.fha wvqùu     = ૛ ܛ ܕ−૚
 ……….. ^,' 01&  

 

 

06' (a)  (i)   udOHhl j¾;kdxlh" i;H .eUqr yd oDIH .eUqr w;r iïnkaOh ,shkak' 

(ii)   >klu ݐ yd j¾;kdxlh ݊ jq ùÿre l=Üáhl m;=f,a we;s i,l=Kla foi jd;h isg by<ska n,k úg 

is¥ jk oDIH úia:dmkh ioyd m%ldYkhla lsrK rem igykla weo ݊ yd ݐ weiqßka f.dv k.kak' 
 

(b)  (01) rEmfha olajd we;af;a wdf,dal wkaùlaIhla Ndú;d lr ksÍlaIKh lsÍu i|yd ie<iqï lrk ,o 
kso¾Ylhla wka;¾.; lrk ,o ùÿre wkaùlaI lodjls' fuys jQ fu;s,Ska íÆ ødjKh yd thg by<ska 

mj;sk jeiqï fm;a; idod we;s øjHfha j¾;kdxl ms<sfj,ska (݊1) yd (݊2) fõ' fu;s,Ska íÆ ia:rfha 

yd jeiqï fm;af;a >klï ms<sfj,ska 1ݐ yd 2ݐ kï, lodfõ by< isg n,k úgoS kso¾Ylfha oDIH .eUqr             ݀ = (௧1௡1) + (௧2௡2)  hk iólrKfhka ,ndfok nj fmkajkak'     

                

 

 

  

(c)  ùÿre udOHh ;=<ska  jd;hg ks¾.ukh úug meñfKk wdf,dal lsrKhla i,ld wjê fldaKh (ܿ) 
i`oyd m%ldYkhla ùÿre udOHfha j¾;kdxlh (݊) weiqfrka ,nd .kak'  

 

(d)  (i)   (02) rEmfha olajd we;af;a j¾;kdxlh 1.5  la jk øjHhlska 

ks¾udKh lr we;ss ܦܥܤܣ ùÿre l=Üáhls' tys ܦܣ uqyqK;g jd;h 

Tiafia ߙ m;k fldaKhla iys;j m;kh jk tal j¾K wdf,dal 

lsrKhla i,ld wod, lsrKh ܥܦ  uqyqK;ska mQ¾K wNHka;r 

mrdj¾;kh ùu ioyd mej;sh hq;= ߙ w.h mrdih .Kkh lrkak' 

               (ii) ߙ = 90° jk lsrKhla ioyd lsrKfha .uka u. ms<s;=re m;%fha weo fmkajkak' 

(e)  (i)   (03) rEmfha oelafjkafka j¾;kdxlh 1.6 jk ùÿre j,ska ;kd we;s 

is,skavrdldr ùÿre l=Üáhlska  ksjerosj 1$4 la jk mßÈ lmd .;a ܴܲܳ 

fldgils' tys jl% uqyqKf;a yß ueog ߚ m;k fldaKhlska wdf,dal 

lsrKhla m;s; fõ' tu lsrKh jl% uqyqKf;ka j¾;kh ú ܦܣ 

uqyqKf;ka mQ¾K wNHka;r mrdj¾;kh ùu i|yd ߚ ys Wmßu w.h 
fidhkak' 

               (ii) ܴܳ  jl% uqyqK; Tiafia meñKs lsrKhla (ߚ = 90°)  i,lkak' tau 
lsrKfha .uka u. ms<s;=re m;%fha weo fmkajkak' 

                             

 (f)   (04) rEmfha oelafjkafka by; (e) (i)  ys we;s 

is,skavrdldr ùÿre l=Üáh yd  by; (d)  (i)  ys 

we;s ùÿre l=Üá j, ܣD yd ܲܳ uqyqK;a tlg 

;nd we;s wjia:djls' ܥܤ mdofha os. 20 cm jk 

w;r tu uqyqK;g ,ïnlj ܴܧܵܣܮ  wdf,dal 
loïnhla m;kh lrkq ,efí'  

 

Methelene BlueødjKh

wkaùlaI lodj

jeiqï fm;a;

kso¾Ylh

A B

D C

R

LASER GUN

P

Q

F

G

D C

BA

Q

PR

(02) rEmh 

(03) rEmh 

β 

α 

(04) rEmh 

(01) rEmh 

n = 1.5 
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      (i)     ܴܧܵܣܮ wdf,dal loïnh ksl=;a lrk Wmdx.h ܤ isg ܥ f;la f.k hdfïoS ܴܳ jl% mDIaGfhka wod, 
wdf,dal loïnh jd;hg ks¾.ukh fjñka mej; miqj ܨ lrd meñKs ú.i th ks¾.ukh ùu je,lsKs' 
lsrK rem igykla weo ܨܤ ÿr .Kkh lrkak'  

 
           (ii)    by; ܨ ,laIHhg uola by<ska yd my<ska jq ,laIH yryd ܴܧܵܣܮ wdf,dal loïnla m;kh lf<a kï 

tu loïn ܴܲܳ l=Üáh ;=< .uka .kakd wdldrh o< igyklA u.ska by; rEm igyfkau fjk fjku 
weo olajkak'  

  

      (iii)   ܴܧܵܣܮ loïnh ܨ ys isg ;jÿrg;a ܥ foig f.k hdfïoS úfYaI ܩ kï ,laIHfhaoS tu lsrKh by; ܴܲ mDIaGh u;g ,ïNlj m;s; fjhs' ta wkqj ܩܤ ÿr .Kkh lrkak'  
 
06.  (a) (i) j¾;kdxlh  =    i;H .eUqr 

      oDIH .eUqr  ……….. ^,' 01& 

 

  (ii)  ܖ = i;H .eUqr  
      oDIH .eUqr  

 = ܖ    
    ܌−ܜܜ

ܜܖ     −  ܜ = ܌ܖ

ܖ) ܜ     − ૚) = 01 ',^ ..………   ܌ܖ& 

ܖ(૚−ܖ) ܜ =  ܌      

૚) ܜ =  ܌     − ૚02 ',^ ..………  (ܖ& 

 

 (b)      fu;s,a íÆ ia:rfha§  oDIH úia:dmkh   ܌૚ = ૚ܜ (૚ − ૚ܖ૚) ……….. ^,' 01& 

    jeiqï fm;af;a§ oDIH úia:dmkh ܌૛ = ૛ܜ (૚ − ૚ܖ૛) ……….. ^,' 01& 

     uq¨ oDIH úia:dmkh                     ܌૙ =  ܌૚ +  &૛ ……….. ^,' 01܌

૚ܜ  =  ૙܌                               + ૛ܜ   − ૚ܖ૚ܜ −   ૛ܖ૛ܜ

    oDIH .eUqr    = i;H .eUqr   − ܌૙  ……….. ^,' 01& 

૚ܜ =        + ૛ܜ − ૚ܜ) + ૛ܜ  − ૚ܖ૚ܜ −  &૛) ……….. ^,' 01ܖ૛ܜ

 = ܌      
૚ܖ૚ܜ  +     ૛ܖ૛ܜ

 

 (c)       ܖ ܖܑ܁ ۱ = ૚ ܖܑ܁ ૢ૙૙
 ……….. ^,' 01& 

ܖܑ܁         ۱ = 
૚ܖ 

૚−ܖܑ܁ = ۱              (૚ܖ)   ……….. ^,' 01& 

 

 

 

 

 

(d) (i) ۱۲  uqyqKg ioyd wjê fldaKh ۱ kï,    

   ૚. ૞  ۱ ܖܑ܁   =       ૚ ܖܑ܁  ૢ૙૙
     ……….. ^,' 01& 

        =  ۱ ܖܑ܁    
૚૚.૞  

.૙        =  ۱ ܖܑ܁     ૟૟૟ૠ 

      ۱   =        ૝૚°  ૝ૡ′
  ……….. ^,' 01& 

 

t - d

d

t

C

n

D C

A B

i

r = C
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  ۲۱ mDIAGhg m;kh jk lsrK j,g wdod, m;k fldaKj, wju w.h (ܑ) ,efnk wjia:dj i,luq' 

túg ܚ Wmßu fõ'  ܚ Wmßu úg ∝ Wmßu fõ'  

  tkï  ∝ = ૢ૙° i,luq' túg" 

  ۱   =    ܚ    

    ܑ    =   ૢ૙ − ۱  ……….. ^,' 01& 

    ܑ    =   ૢ૙ − ૝૚°  ૝ૡ′
 

    ܑ    =   ૝ૡ°   ૚૛′
  ……….. ^,' 01& 

 mDIAGhg wju m;k fldaKh ,efí' tuksid ૝ૡ° ૚૛૚ fuu wju w.h ۲ۯ fuu w.h .kakd úg  ࢏  

wjê fldaKh blaujd we;s neúka mQ¾K wNHka;r mrdj¾;kh isÿfõ' tu ksid wfkla ish¨u lsrK 

mQ¾K wNHka;r mrdj¾;kh isÿfõ'  

   tu ksid mrdih   ૙° < ∝ ≤ ૢ૙° ……….. ^,' 02& 

          (ii) 

  

 

      ……….. ^,' 01& 

 

 

 

 

 

  (e) (i) ۿ۾  uqyqKg ioyd wjê fldaKh ۱′kï     

   ૚. ૟  ۱ ܖܑ܁′=૚ ܖܑ܁  ૢ૙°  

    = ′۱ ܖܑ܁   
૚૚.૟  = ૙. ૟૛૞૙ 

    ۱′ =        ૜ૡ°  ૝૚′ ……….. ^,' 01& 

    "uqyqKf;a wjê wjia:dj ۿ۾  

    ۱′ +  °૝૞  =  ܚ

°૝૞   =         ܚ        − ۱′  

°૝૞   =         ܚ       − ૜ૡ° ૝૚′ 
    &૟°  ૚ૢ′              ……….. ^,' 01    =         ܚ      

  "uqyqK;g ܀ۿ  

  ૚ ܖܑ܁ ઺ = ૚. ૟ ܖܑ܁ ૟° ૚ૢ′  ……….. ^,' 01& 

.઺ =  ૚ ܖܑ܁   ૟ × ૙. ૚૚૙૙ 

.઺ =   ૙ ܖܑ܁   ૚ૠ૟૙ 

  ઺ܠ܉ܕ =   ૚૙°  ૙ૡ′  ……….. ^,' 02& 

 

 

         (ii) 

 

      ……….. ^,' 01& 

 

(f) (i)     jl% mDIAGfha wjê wjia:dj" 

        ۱′ = ૜ૡ°  ૝૚′ 
.૙ =′۱ ܖܑ܁         ૟૛૞ ……….. ^,' 01& 

        ۰۴ = ૛૙ ۱ ܖܑ܁′ 
         = ૛૙ × ૙. ૟૛૞ 

        ۰۴ = ૚૛. ૞ 01 ',^ ..……… ܕ܋& 

Q

R P
45

c

r

B

D C

A B

QD C

BR
P,A

F
F1

C1
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   (ii) rem igyfka lsrK fol weo fmkaúug  ……….. ^,' 02& 

  

  (iii)    ۰۵ = ૛૙ ܖܑ܁ ૝૞°   ……….. ^,' 01& 

      = ૛૙ × ૚√૛ 

     ۰۵ = ૚૝. ૚ 01 ',^ ..……… ܕ܋& 

 

07' fmdÿ jYfhka .;a l, øj iy jdhq ;=, mj;sk >¾IK n,j,g fya;=jk .=Kdx.h ÿiai%dú;dj f,i 
y÷kajkq ,efí' iuyr wjia:dj, fuu .=Kdx.h ;r, >¾IKh f,i o ye£kafõ' ÿiai%dú;dj jeä øj j, 
>¾IK n,h úYd, jk w;r WIAK;ajh iu. ÿiai%dú;dj fjkia fõ' 

(a) (i) øj m%jdyhla i|yd iam¾YSh m%;Hd n,h yd m%fõ. wkql%uKh hk rdYs y÷kajkak' 

 (ii) .,dhk .Õl wkdl=, f,i yeisfrk øj m%jdyhla i|yd .eUqr iu. m%fõ.h úp,kh jk  wdldrh 
m%ia;drhlska olajkak' 

 (iii) ÿiai%dú;d ix.=Klh w¾: olajkak' tu ix.=Klfha ܵܫ tall yd udk ,shd olajkak' 

          (b) øjhla ;=< .uka lrk f.da,dldr jia;=jla u; l%shdlrk ÿiai%dú >¾IK n,h (ܨ) rdYs lsysmhla u; r|d 

mj;sk nj fcda¾Ê iafgdla úoHd{hd úiska yªkdf.k we;' tajd kï f.da,fha wrh (ݎ) f.da,fha m%fõ.h (ݒ) yd øjfha ÿiai%dú;d ix.=Klh (ߟ) fõ' fuu rdYSka w;r iïnkaO;djh iafgdla iólrKh f,i 
yªkajhs' fuys we;s iudkqmd;sl ksh;hg udk fkdmj;S' 

 (i) udk úYaf,aIKh Ndú;fhka iafgdla iólrKh f.dvk.kak' 

 (ii) iafgdla iólrKh j,x.= jk ;;a;aj ,shd olajkak' 

(c) (i) ialkaOh ܯ  iy wrh ݎ  jk f.da,dldr jia;=jla" >k;ajh 0ߩ  yd ÿiai%dú;d 

ix.=Klh ߟ jq udOHhla ;=,g uqod yßkq ,efí' f.da,dldr jia;=j ݒ m%fõ.hla wh;a 
lr.kakd wjia:dfõoS f.da,h u; l%shdlrk n, ksjerÈj ,l=Kq lrkak'  

 (ii) tu n,hka l%shd lrk wjia:dfú oS jia;=fõ ;ajrKh  ܽ kï by; n,hka yd ܽ iïnkaO jk 
m%ldYKhla f.dv k.kak' 

 (iii) f.da,h my<g .uka lrk úg hï wjia:djl tys m%fõ.h Wmrsu w.hlg ,.d fõ' tau m%fõ.h 

jia;=fõ wdka; m%fõ.h (ܶ݁ݕݐ݅ܿ݋݈ܸ݁ ݈ܽ݊݅݉ݎ) f,i yÿkajkq ,nhs' jia;=fõ >K;ajh ߩ kï wdka; 

m%fõ.h ( ௧ܸ) ioyd m%ldYKhla  ݎ, ,ߟ ݃,  'weiqfrka f.dv k.kak 0ߩ yd ߩ

 (iv) by; f.da,fha p,s;h ioyd 

   (1) m%fõ. - ld, m%ia;drla woskak' 

  (2) úia:dmk - ld, m%ia;drla woskak' 

         (d) (i) îug c,h ,nd.kakd <s|l 3 m la Wi meyeÈ,s ksi, c, l|la we;' wêl j¾Idjla ksid fuu <s|g 
uv ldkaÿùu ksid c,h fndr meyehg yeßKs' meh 4 lg miq fuu <sx c,fha wvx.= úYd,u uv 
wxY=j m;=, lrd <Õd jQfha kï tys wrh fidhkak' uv wxY= by< c, mDIaGfha §u wdka; m%fõ.hg 
<Õdjk f.da,dldr wxY= f,i Wml,amkh lrkak' 

 (ii) Èk 2 lg miq c,h fmr ;snQ f,iu meyeÈ,sj Èia jQfha kï" uvj, ;snQ l=vdu uv wxY=fõ wrh 

fidhkak'  {√3 = 1.73} 
   uvj, >k;ajh  1880 kg m−3 
   c,fha >k;ajh  1000 kg m−3 
   c,fha ÿiai%dú;d ix.=Klh 1.1 × 10−3 N s m−2  f,i .kak' 

Q, D C

G

BR

45

450

450
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07. (a) (i)  

➢ iam¾YSh m%;Hdn,h 

   lsishï øj ia:rhl tall j¾.M,hla u; l%shdlrk iam¾YSh >¾Ik n,h" iam¾YSh m%;Hdn,h f,i 

yªkajkq ,efí'   ……….. ^,' 01& 

   øj ia;rfha ۯ j¾.M,hla u; l%shd lrk >¾IK n,h ۴ kï, iam¾Ys m%;H n,h  =     ۯ۴ 

➢ m%fõ. wkql%uKh 

 wdia;a;Íh m%jdyhl tAll mr;rhla we;s ia;a;r folla w;r m%fõ. fjki' ………..^,' 01&      

øj ia:r w;r m%fõ. fjki  = ૚܄ − ૚܄)    ૛܄ >  (૛܄
   ia:r w;r mr;rh   ܌  kï 

   m%fõ. wkql%uKh   
܌૛܄−૚܄   

 

  (ii)    m%fõ. wkql%uKh  =   ܌∆܄∆
 

 

 

 

       ……….. ^,' 01& 

 

  (iii) ÿiai%dú;d ix.=Klh 

   
ۯ۴  = િ ܆∆܄∆   ⟹ િ  =   iam¾YSh m%;Hd n,h 

          m%fõ. wkql%uKh 
   wdia;Íh m%jdyhl fhfok øjhl tall m%fõ. wkql%uKh hgf;a Bg wNs,ïn f,i p,kh jk 

øj ia:rhl iam¾YSh >¾IK n,h ÿiai%dú;d ix.=Klh f,i f,i ye¢kafõ' ……….. ^,' 01& 

    િ ys tall  =  &૛ ……….. ^,' 01−ܕܛۼ/૚−ܛ૚−ܕ܏ܓ
    

   િ ys udk  =  &૚  ……….. ^,' 01−܂૚−ۺۻ
 

  (b) (i)     ۴ ∝  ܠܚ

       ۴  ∝  ܡܞ

       ۴ ∝ િܢ 

   ۴ ∝  ܢિܡܞܠܚ

   ۴ =    ܢિܡܞܠܚ ۹

   udk iudk lsÍfuka (۹ hkq udk rys; ksh;hls) 

૛−܂ۺۻ         = ܈[૚−܂૚−ۺۻ] ܡ[૚−܂ۺ]ܠ[ۺ] 
 ……….. ^,' 01& 

૛−܂ۺۻ         =  &01 ',^ ..……… ܢ−ܡ−[܂] ܢ−ܡ+ܠ[ۺ] ܢ[ۻ]

→  ۻ   ૚ =   ܢ

૛− → ܂   = ܡ− − ૛−  ܢ = ܡ− − ૚ ܡ = ૚ 

૚ → ۺ   = ܠ + ܡ −   ܢ

   ૚ = ܠ + ૚ − ૚ 

ܠ    =   ૚ 

   ۴ = ૟ૈ܉િ 01 ',^ ..………   ܞ& 

v
m%fõ.h
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 (ii) iafgdala kshuh j,x.= ;;a;ajh 

  1' udOH ksYap, úh hq;=h' 

  2' jia;=jg idfmalaIj udOHh úYd, m%foaYhlska mej;sh hq;=hs' 

  3' jia;=j wjg udOH ia;r wkdl+, f,i mej;sSu' 

  4' jia;=j f.da,dldr úh hq;=hs' ……….. ^,' 02&  ^´kEu ksjerÈ ms<s;=re ;=kla i|yd& 

 

 

 (c) (i)  

       ……….. ^,' 01& 

 

 

 

  (ii) ۴ =  fh§u ܉ܕ  

܏ۻ    − ܃ − ۴ =  &01 ',^ ..………   ܉ۻ

܉    = ۻ۴−܃−܏ۻ   
   a= ܏ − ۻ(۴+܃)   ……….. ^,' 01& 

 

  (iii) ܃  = ૝૜  &01 ',^ ..………  ܏ ૜ૉ૙ܚૈ 

܏ۻ    = ૝૜  &01 ',^ ..………  ܏૜ૉܚૈ 

   ۴   =   ૟ૈ ܚિ 01 ',^ ..………  ܄& 
 

܉    = ૙ úg f.da,h wdka; m%fõ.hg <Õd fõ' 

   wdka; m%fõ. ܜ܄ kï 

܉    = ܏ − ۻ(۴+܃)      

   ૙ = ܏ − ۻ(ܜ܄િܚ૟ૈ+܃)   ……….. ^,' 01& 

   
ۻ(ܜ܄િܚ૟ૈ+܃)  =  &01 ',^ ..………  ܏

   ૟ૈܚિܜ܄ = ܏ۻ −  ܃

ܜ܄    = િܚ૟ૈ܃−܏ۻ  

ܜ܄     = ૝ૈܚ૜܏[ૉ−ૉ૙]૚ૡૈિܚ  

ܜ܄     =  ૛ܚ܏૛ [ૉ−ૉ૙]ૢિ   ……….. ^,' 02& 

 
 

  (iv) (1) m%fõ. ld,       (2) úia:dmk ld, 
   
 
 

                                       ……….. ^,' 02& 

  

 

V S

t

Vt

v

UF

Mg



20 

 

North Central Provincial Department of Education  

 

 

 (d) (i)  

 

       ……….. ^,' 01& 

 

 

 

 

   wdka; m%fõ.h ܜ܄ kï 

ܜ܄     =  ૛ܚ܏૛ [ૉ−ૉ૙]ૢિ   

= ܁     fh§u  ܜܝ

   
૜૝×૜૟૙૙               =  &01 ',^ ..………   ܜ܄

   
૜૝×૜૟૙૙ =  ૛×૚૙×ܚ૛ (૚ૡૡ૙−૚૙૙૙) ૢ ×૚.૚ ×૚૙−૜  

= ૛ܚ     ૜×ૢ×૚૚ ×૚૙−૝૝×૜૟૙૙×૛ ×૚૙×ૡૡ૙ ……….. ^,' 01& 

 = ૛ܚ   
૜ ×૚૙−ૡ૚૟ ×૚૟  

 = ܚ   
√૜૚૟  × ૚૙−૝

 

    = 
૚.ૠ૜૛૚૟  × ૚૙−૝  

    = ૙. ૚૙ૡ × ૚૙−૝
 

    = ૚. ૙ૡ × ૚૙−૞ 01 ',^ ..……… ܕ& 

  (ii) l=vdu uv wxY= m;=,g meñKSug .; jQ ld,h Èk 02 ls'  meh 48 ls' 
   tu w.h úYd, wxY= meñKSug .;jQ ld,h fuka 12 .=Khls'   

   ∴  f.da,fha wrh j¾.h 12  .=Khlska wvqhs' ……….. ^,' 01& 

 

   l=vdu uv wxY=fõ wrh ܚ૚ kï, 

= ૚૛ܚ     ૜×૚૙−ૡ૚૟ ×૚૟   ×  ૚૚૛ ……….. ^,' 01& 

  = ૚ܚ    
૚૙−૝૚૟×૛ 

.૚ =  ૜ܚ     ૚૛૞ × ૚૙−૟ 01 ',^ ..……… ܕ& 

 

08'  (a) ksõgkaf.a .=re;ajdl¾IK kshuhg wod, iñlrKh ,shd tys mo yªkajkak' 

 (b) mDÓúh jgd llaI .; lr we;s pkaøsldjla N+ ia:djr pkaøsldjla ùu i|yd imqrd,sh hq;= wjYH;d 3 la 
,shd olajkak' 

(c) iul ;,h yryd hk wrh 0ݎ jQ llaIhl r|jd we;s N+ ia:djr pkaøsldjla i,lkak' mDÓúfha ialkaOh ܯ o wrh ܴ o mDÓú mDIAGfha .=re;ajc ;ajrKh ݃ o mDÒúfha N%uK wdj¾: ld,h ܶ f,io Ndú;d 
lrkak' 

  (i) pkaøsldfõ ialkaOh ݉  kï" pkaøsldfõ m%fõ.h (0ݒ) i|yd m%ldYKhla ݃, ܴ  yd 0ݎ  weiqßka ,nd 
.kak' 

  (ii) N+ ia:djr llaIfha wrh (0ݎ) i|yd m%ldYKhla ݃, ܴ yd ܶ weiqßka f.dv.kak' 

    (iii) pkaøsldfõ fldaKsl .uH;dj (ܮ) i|yd m%ldYKhla ݉, ݃, ܴ yd 0ݎ weiqßka ,nd.kak' 

   (iv) tu llaIfha§ pkaøsldfõ uq¿ Yla;sh (ܧ)  i|yd m%ldYKhla ݉  yd 0ݒ weiqßka ,nd.kak' 

 (d) fuu pkaøsldj N+ ia:djr llaIfha we;s úg md,l uOHia:dkfhka isÿjQ w;a je/oaola ksid pkaøsldfõ 
frdlÜ tkaðula l%shd;aul ù mDÓúh foig ;,a¨jla we;s úh' b;d blaukska tkaðu l%shd úrys; l,o 

U+F
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wkjYH ݒ߂ m%fõ. fjkila pkaøsldjg wh;a úh' th (01) rEmfha oelafõ' 
tkaðu l%shd;aul ù mej;s ld,h b;d l=vd f,i i,lkak' fuu m%fõ. 

jeäùu ߚ keue;s mrdñ;shla u.ska oelaúh yelsh' fuys ߚ = ௱௩௩0  fõ'  

  m%;sf,dau j¾. kshu ms<smÈk .=re;ajdl¾IK n,hkag hg;aj .uka lrk 
jia;=j, .uka u. b,smaidldr" mrdj,sh fyda nyqj,sh m: f,i úia;r l, 
yel' ݉ <<  'jk úg fuu jl%hkaf.a iólrKh my; wdldrfhka ,súh yel ܯ

tjeks wjia:djla (02) rEmfha oelafõ'    

= ݎ  ௟௟−ఌ cos ఏ 
  fuys ݈ hkq Ok ksh;hla jk w;r th jl%fha w¾O kdNsh ,ïNh f,iska 

o ߝ jl%fha úflaakaøsl;dj f,iskao yeÈkafõ'tajdo my; iñlrK u.ska 
,nd .; yel' 

    ݈ = ௅2ீெ௠2   ߝ = (1 + ௅2ீ2ெ2௠3)1/2ܶܧ2
 

 fuys" ܩ hkq i¾j;% .=re;ajdl¾IK ksh;ho ܮ hkq llaI.;j we;s pkaøsldfõ uQ, ,laIH jgd fldaKsl 

.uH;djo" ்ܧ hkq pkaøsldfõ iïmQ¾K hdka;%sl Yla;sho" ݉ hkq pkaøsldfõ ialkaOh o"  ܯ hkq mDÓúfha 
ialkaOho fõ'  

fuys"  

ߝ   = 0 kï" .uka m:h jD;a;hls' 

  0 < ߝ < 1 kï" .uka m:h b,smaihls' 

ߝ   = 1 kï" .uka m:h mrdj,shls' 

ߚ   < 1 úg pkaøsldfõ .uka m:h my; (03) rEmfha oelafõ' 

 (i) fuu m%fõ. fjki ksid wh;a jk Yla;sh o we;=<;aj pkaøsldfõ kj iïmQ¾K Yla;sh ்ܧ i|yd 

m%ldYKhla 0ݒ, ݉ iy ߚ weiqßka ,shd olajkak' 

 (ii) by; fþofha § we;s m%ldYK Ndú;d lr kj lCIfha mrdñ;shla jk w¾O kdNsh ,ïNh ݈ i`oyd 

m%ldYKhla 0ݎ weiqßka ,nd.kak' 

 (iii) by; fþofha § we;s m%ldYK Ndú;d lr kj lCIfha mrdñ;shla jk úflakaø;dj ߝ i`oyd m%ldYKhla ߚ weiqßka ,nd.kak' 

 (iv) kj llaI m:fha mD;=úhg wdikaku ia:dkhg ÿr ݎ௠௜௡ yd mDÓúhg wE;u ia:dkhg ÿr ݎ௠௔௫ i`oyd 

m%ldYK 0ݎ yd ߚ weiqßka ,nd.kak'  

  (bÕsh: fldaKsl .uH;dj ixiaÓ;sl jk w;r pkaøsldjg ,efnk wu;r ݒ߂ m%fõ.h 0ݒ m%fõ.h iuÕ ݎ௠௜௡ yd ݎ௠௔௫ wjia:dj,§ ffoYsl jYfhka tl;= fõ') 

 (v) mDÓú .=re;ajdl¾IKfhka úfhdaùu i|yd tys .uka m:h mrdj,hla úh hq;=h' tu wjia:djg wod, ߚ w.h fldmuKo@ 

 (vi) úfhdajk wjia:djg wod<j ݎ௠௜௡ i|yd m%ldYKhla 0ݎ weiqßka ,nd.kak' 

 

08. (a) ۴ = ૛ܚܕۻ۵  ……….. ^,' 01& ۴   -  .=re;ajdl¾IK n,h 

    ۵   -  id¾j;% .=re;ajdl¾IK ksh;h 

,ۻ      ialkaOhka  - ܕ

 ialkaOj, .=re;aj flakaø w;r ÿr  -    ܚ    

      ……….. ^,' 02& 

(02) rEmh 

(03) rEmh 

(01) rEmh 
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     (b) N%uK ;,h iul ;,h úh hq;=h' 
  tys mßN%uK wdj¾: ld,h mDÓúfha N%uK wdj¾; ld,hg iudk úh hq;=h' 

 mDÓúh N%uKh jk ÈYdjgu N%uKh úh hq;=h'  ……….. ^,' 02& 
 

     (c) (i)← ۴ =  fh§u  ܉ܕ

  
૙૛ܚܕۻ۵  = 

૙ܚ૙૛܄ܕ   ……….. ^,' 01& 

 = ૙૛ܞ  
૙ܚۻ۵  

૛܀܏ = ۻ۵  
 ne.ska ……….. ^,' 01&  

 = ૙૛ܞ  
૙ܚ૛܀܏  

૙ܚ૛܀܏√ = ૙ܞ     ……….. ^,' 01& 

 

 (ii) ܂ = 
૛ૈܚ૙ܞ   ……….. ^,' 01& 

 = ૛܂  
૝ૈ૛ܚ૙૛ܞ૛  

 = ૛ܞ  
૙ܚ૛܀܏   neúka  ……….. ^,' 01& 

 = ૛܂  
૝ૈ૛ܚ૙૛܀܏૛ܚ૙  

૛܂  
 = 

૝ૈ૛ܚ૙૜܀܏૛  

૛૝ૈ૛܂૛܀܏) = ૙ܚ   )૚૜
  ……….. ^,' 01& 

 

  flda‚l .uH;dj = f¾Çh .uH;djfha >Q¾Kh 

 (iii) ۾ = ۺ ×  ૙ܚ

.૙ܞܕ = ۺ    &૙  ……….. ^,' 01ܚ

૙ܚ૛܀܏√ܕ = ۺ   .  &૙  ……….. ^,' 01ܚ

 ૙ܚ܏√܀ܕ = ۺ  

 &૙  ……….. ^,' 01ܚ܏૛܀૛ܕ√ = ۺ  

 (iv) ۳ = 
૚૛ ૙૛ܞܕ + ૙ܚܕۻ۵−) ) ……….. ^,' 01& 

  ←  fh§u  ܉ܕ = ۴

  
૙૛ܚܕۻ۵  = 

૙ܚ૙૛ܞܕ  

  
૙ܚܕۻ۵  &૙૛   ……….. ^,' 01ܞܕ = 

  ∴ ۳ = 
૚૛ ૙૛ܞܕ  −  ૙૛ܞܕ

     ۳ =      − ૚૛  &૙૛  ……….. ^,' 01ܞܕ 

 

(d) (i) ۳܂ =  − ૚૛ ૙૛ܞܕ  + ૚૛  &૛ ……….. ^,' 01(ܞ∆)ܕ

  ઺ =   
 ૙ܞܞ∆

 ૙ ne.skaܞ઺    = ܞ∆  

− = ܂۳   ૚૛ ૙૛ܞܕ + ૚૛  ૙૛ܞ઺૛ܕ

   =     
૚૛ ૙૛ (઺૛ܞܕ  − ૚) ……….. ^,' 01& 

M
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 (ii) ࢒ = 
 ૛ܕۻ૛۵ۺ

 = ࢒  
૛ܕۻ૙۵ܚ܏૛܀૛ܕ   ……….. ^,' 01& 

 = ࢒  
ۻ૙۵ܚ૛܀܏  

 ૛ ne.ska܀܏ =  ۻ۵  
 &૙  ……….. ^,' 01ܚ = ࢒   

 (iii) ઽ = (૚ + ૛۳ۺ܂૛۵૛ۻ૛ܕ૜)૚૛
,܂۳         hk w.hka wdfoaYfhka ۺ

  ઽ = (૚ + ૛×૚૛ ܞܕ૙૛ (઺૛−૚) ܕ૛܀૛ܚ܏૙۵૛ۻ૛ܕ૜ )૚૛  ……….. ^,' 01& 

  ઽ = (૚ + ૛ )૚૛(૛܀܏)૙ܚ૛܀܏× ૙૛(઺૛−૚)܄
 

  ઽ = (૚ + ૛܀܏૙ (઺૛−૚)ܚ ૙૛ܞ )૚૛  
  ઽ = (઺૛)૚૛ ܞ૙૛ = 

૙ܚ૛܀܏  wdfoaYfhka 

  ઽ = ઺   ……….. ^,' 02& 
 (iv)  

 

 

 

 

 

 

 

   yd       wjia:d i|yd flda'.'i'ks' fh§u 

૙ܞܕ   × ૙ܞ)ܕ = ૙ܚ + .(ܞ∆  &01 ',^ ..……… ܖܑܕܚ

) =  ܖܑܕܚ   (ܞ∆+૙ܞ૙ܞ .  ૙ܚ

) =   ܖܑܕܚ   ૚૚+∆ܞܞ૙) ܚ૙ 

) =  ܖܑܕܚ   ૚૚+઺)  &૙  ……….. ^,' 01ܚ

 

    yd        wjia:d i|yd flda'.'i'ks' fh§u 

.૙ܞܕ   ૙ܞ)ܕ = ૙ܚ  &01 ',^ ..……… ܠ܉ܕܚ  (ܞ∆ −

 =  ܠ܉ܕܚ  
 ܞ∆−૙ܞ૙ܚ૙ܞ

) =  ܠ܉ܕܚ   ૚૚−∆ܞܞ૙) ܚ૙ 

) =  ܠ܉ܕܚ   ૚૚−઺)  &૙  ……….. ^,' 01ܚ
  

 (v) ઺  = 1   ……….. ^,' 01& 

 (vi) ܖܑܕܚ = ( ૚૚+઺) ܚ૙ 

  ઺ = 1 fh§u 

) = ܖܑܕܚ   ૚૚+૚) ܚ૙  

 = ܖܑܕܚ  
૙૛ܚ    ……….. ^,' 01& 

v0

v0+   v

v0  -   v

vmaxvmin

01

4
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4
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   'fldgig fyda (۰) fldgig muKla ms<s;=r imhkak (ۯ) '09

(A) fldgi   

úÿ,s n,d.dr ;=, ksIamdokh lrk úÿ,sh lïì Tiafia b;d wvq laIu;d ydkshla hgf;a iïfm%aIKh lsÍug 
mßKdul fhdod.kS' mßKdulhl m%d:ñl yd oaú;shsl o`.rj, mj;sk fmdgj,a ixLHdj u; m%;Hdj¾; 
fjda,aàh;djhla by< w.hlg fyda my< w.hlg f.khd yelsh' mßKdulhla mßmQ¾K f,i ie,l=jo tu.ska 
úúO wdldrj,ska Yla;sh ydksùu isÿfõ' fï wkqj meyeÈ,s jkafka ksfjiaj, Ndú;d lrk úÿ,sh b;d ixls¾K 
jq ls%hdj,shl wjdidk m%;sM,h njhs' 

 

   (a)  (i)    ú¥,sh iïfm%aIKh lsÍfïos Yla;sh ydks jk wdldrh ,shd olajkak' 

 (ii)   ú¥,sh iïfm%aIKh lsÍfïos Yla;s ydksh wju lr .eksug .; yels l%shdud¾. ,shd olajkak' 

 (iii) mßKdulhla ;=<ska m%Odk jYfhka Yla;sh ydks jk wdldr fudkjdo@  

 (iv) mßKdulhl isÿjk Yla;s ydksh wju lsÍug mßKdulh ;=< fhdod we;s úfYaI l%shdud¾. 
fudkjdoehs i`oyka lrkak'  

 (v)  m%dfhda.slj mßKdulhla l%shd;aul jk úg Pq,a ;dmkfhka W;ai¾Pkh jk ;dmh bj;a lsrsug th 
jgd úfYaI f;,a j¾.hla ;=< .s,ajd ;nkq ,efí' tu f;,a j¾.hg mej;sh hq;= úfYaI ,laIK 03 la 
,shkak' 

 (vi)  mßKdulhl m%d:ñl yd oaú;shsl o`.rj, mj;sk fmdgj,a ixLHdj u; mßKdul j¾. folla mj;S' 
tu mßKdul j¾. fol i|yka lrkak' 

(b)  (01) rEmfha oelafjkqfha mßKdulhl o< rEm igykls' fuu mßKdulh ;=< 
olajd we;s osYdjg m%d:ñlh ;=<ska .,k Odrdj l%ufhka jeäfú'  

 (i)  oaú;slh ;=,ska Odrdj .,d hk osYdj B;, u.ska we`o olajkak'    

 (ii) Odrdj .,d hk osYdj fiúug Ndú;d l< kshuh ,shd olajkak' 
 
 

 (c)  Y%S ,xldfõ l,amsáh m%foaYfha we;s fkdfrdÉfpda,fha msysgd we;s ;dm úÿ,s n,d.drh ;=< 900 MW 

laIu;djhlska úÿ,sh ckkh lrhs' fuu úÿ,sh fmdgj,a w;r wkqmd;h 1 : 15 la jQ wêlr mßKdulhlg 
Rcqju imhkq ,efí' mßKdulfha i%dj ldkaÿjla fkdue;s nj;a th T;d we;s lïìj, m%;sfrdaOh 
fkd.eksh yels ;rï l=vd nj;a mßKdulfha ld¾hlaIu;djh 90 ] la nj;a i,lkak'  

              (i)  m%d:ñlh yryd WÉp fjda,aàh;djh 10 kV kï oaù;slfhka ksmofjk WÉp fjda,aàh;djh .Kkh 
lrkak'   

             (ii)  m%d:ñlh ;=,ska .,k Wmßu Odrdfõ úYd,;ajh 500 A kï oaù;slh ;=,ska .,k Odrdfõ Wmßu w.h 
fldmuKo@  

 

         (d) idudkH ksjila fj; úÿ,sh ,ndoSug fmr tys fjda,aàh;djh wvq lr.; hq;= fõ' tysos úÿ,s n,d.drh ;=, 
ksIamdokh lrk úÿ,sh m%dfhda.slj mshjr ;=kla hgf;a ia:dk ;=kl mj;sk mßKdul ;=kla fhdod f.k 
fuu fjda,aàh;djh wvqlr,Su isÿ lrhs' fuu mshjrhka ;=k isÿlrk ia:dkhka ms<sfj,ska .%Sâ Wmfmd," 
m%d:ñl Wmfmd, yd fnodyeÍfï Wmfmd, f,i kï lrkq ,nhs' my; j.=fõ oelafjkafka fuu l%shdj,shg 
wod<j mßKdul yd tajdfha fmdgj,a ixLHdj fõ'  

 
mrsKdulh m%d:ñlfha  

fmdgj,a .Kk 
oaù;slfha  

fmdgj,a .Kk 
n,d.rh (F) 1ܰ 2ܰ 
.%Sâ Wmfmd< (G) 3ܰ 4ܰ 
m%d:ñl Wmfmd, (P) 5ܰ 6ܰ 
fnodyeÍfï Wmfmd, (S) 7ܰ 8ܰ 

 

      (i)   n,d.drfha mj;sk ܨ  mßKdulfha m%d:ñlhg iemfhk WÉp fjda,aàh;djh ( 0ܸ) 10 kV  fõ' ܨ, ,ܩ ܲ, ܵ hk tla tla ia:dk j, we;s mßKdulj, i%dj ldkaÿj fkd.sksh yels ;rï l=vd kï o tajd 

T;d we;s lïìj, m%;sfrdaOh fkd.sksh yels ;rï l=vdo kï ܵ  mßKdulfha oaú;Slfha WÉp 

fjda,aàh;djh ܸ = ((ே2ே1) (ே4ே3) (ே6ே5) (ே8ே7)) 0ܸ u.ska ,nd fok nj fmkajkak'  

(01) rEmh 
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          (ii)  ܩ, ܲ, ܵ mßKdulj, fmdgj,a wkqmd;hka ms<sfj,ska 5 ∶ 48, 5 ∶ 1, 8: 1 yd 10: 1 f,i fõ kï,  ܸ ys 
w.h .Kkh lrkak'  

 

(e)   ksjila ;=< Ndú;d lrk c, fudagrhl fjda,aáh;djh yd fjdáh;djh 240 V/1000 W fõ' fuu úoHQ;a 
WmlrKh i`oyd úoHQ;a Yla;sh ,xld úÿ,sn, uKav,h u.ska ,nd fok 240 V (ݏ݉ݎ) úNj iemhqfuka 
,nd .kS'  

       (i)   ksjil we;s c, fudagrhla u.ska c,h 1000 ݈ fmdf<dj uÜgfuka 30 m by<ska we;s P, gexlshlg 
fmdïm lsrsu ioyd ñks;a;= 8 l ld,hla .; úh' fuysoS c, fudagrfha ld¾hlaIu;dj fldmuKo@  

               (ii)   fï wdldrhg c, fudagrh osklg 2 j;djla ne.ska udihloS osk 30 la Ndú;d lrkafka kï ta i`oyd 
jeh jk úoHQ;a Yla;sh úÿ,s tall jk kWh j,ska .Kkh lrkak'  

 

09.(A) fldgi 

 (a) (i) ikakdhl ;=, úoHq;a Odrdjla .uka lrk úg ۷૛܀ f,i cq,a ;dmkfhka Yla;s ydks fõ' 

            ……….. ^,' 02& 

  (ii) ikakdhl ;=<ska .,k Odrdj wvq lr úoHq;h iïfm%AIKh isÿ lrhs' ……….. ^,' 02& 

  (iii) cq,a ;dmkh " iq<s Odrd " ukaodhk ydksh " i%dj ldkaÿj   ……….. ^,' 02& 

          ^´kEu ksjerÈ ms<s;=re folla i|yd& 

  (iv) wdia;rkh lr ;sìu "  lïìj, uy; jeä lsÍu   ……….. ^,' 02& 

 

  (v) wvq ÿiai%dú;dj " by, ;dmdxlh " by, úYsIAg ;dm Odß;dj " úoHq;a mßjdrlhl  

         ^´kEu ksjerÈ ms<s;=re folla i|yd&……….. ^,' 02& 

 

  (vi) wêlr yd wjlr mßKdul      ……….. ^,' 02& 

 

 (b) (i)  

 

 

 

            ……….. ^,' 01& 

 

 

 

  (ii) ixjD; mrsm:hla wi, pqïNl i%djh fjkia jkafka kï tu fjkiaúu j,ld,k mrsos pqïNl 

lafIa;%hla f.dvkef.k f,i úoaHq;a Odrdjla tu mrsm:fha fm%arKh fõ' ……….. ^,' 01& 

 

 (c) (i) 
 = ૛܄૚܄

 &૛   ……….. ^,' 01ۼ૚ۼ

   
૚૙܄૛  = 

૚૚૞   ……….. ^,' 01& 

 &01 ',^ ..………  ܄ܓ ૛ = ૚૞૙܄   

 

  (ii) 
ૢ૙૚૙૙ = 

 &૚     ……….. ^,' 01ࡵ૚ࢂ૛ࡵ૛ࢂ

   
ૢ૙૚૙૙ = 

૚૞૙ ×ࡵ૛૚૙ ×૞૙૙ 

 &01 ',^ ..………   ۯ ૛ = ૜૙ࡵ   
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 (d) (i) ࡲ → →  ࡳ   → ࡼ    ࡿ

 ૡࡺ                  ૠࡺ  ૟ࡺ              ૞ࡺ       ૝ࡺ                 ૜ࡺ      ૛ࡺ    ૚ࡺ   

(૛ࢂ)   (૙ࢂ)           → ૛ࢂ) = ૝ࢂ)   (૝ࢂ)      (૜ࢂ = ૟ࢂ)         (૟ࢂ)      (૞ࢂ =  (ૡࢂ)        (ૠࢂ

 

   
૛ࢂ૙ࢂ  = ૛ࢂ        ૛ࡺ૚ࡺ =  &૙  ……….. ^,' 01ࢂ  (૚ࡺ૛ࡺ)

૝ࢂ(૛ࢂ)=૜ࢂ      = ૝ࢂ       ૝ࡺ૜ࡺ =  &૙ ……….. ^,' 01ࢂ (૜ࡺ૝ࡺ)  (૚ࡺ૛ࡺ)

   
૟ࢂ(૝ࢂ)=૞ࢂ  = ૟ࢂ       ૟ࡺ૞ࡺ = (૞ࡺ૟ࡺ) (૜ࡺ૝ࡺ)  (૚ࡺ૛ࡺ)  &૙ ……….. ^,' 01ࢂ

   
ૡࢂ(૟ࢂ)=ૠࢂ  = ૡࢂ       ૡࡺૠࡺ = (૞ࡺ૟ࡺ) (૜ࡺ૝ࡺ)  (૚ࡺ૛ࡺ) (ૠࡺૡࡺ)     ૙ࢂ

 

  (ii) ࢂૡ = ૝ૡ૞  × ૚૞  × ૚ૡ  × ૚૚૙  × ૚૙     ……….. ^,' 02& 

ૡࢂ    =  ૟૛૞ 

ૡࢂ     = ૙. ૛૝ ܄ܓ  (૛૝૙ ܄)     ……….. ^,' 01& 

 

 (e) (i)  ld¾hlaIu;dj =  m%;sodk laIu;dj× ૚૙૙% 
                 m%odk laIu;dj       

 

     = 

૚૙૙૙ ×૚૙×૜૙ૡ ×૟૙૚૙૙૙ × ૚૙૙%  ……….. ^,' 01& 

     = 
૞ૡ  × ૚૙૙% 

.૟૛ = ࡼ     ૞%    ……….. ^,' 02& 

 

  (ii) úÿ,s tAll .Kk         = ૚ × ૡ૟૙  × ૛  × ૜૙ 

       = ૡ 02 ',^ ..………   ܐ܅ܓ& 

 

 

 

 

(B) fldgi 

(a)  (i)   ܲ j¾.fha iy ݊ j¾.fha w¾O ikakdhl is,slka ksi`. w¾O ikakdhl Ndú;d fldg ks¾udKh lr 
.kakd wdldrh meyeos,s lrkak' 

     (ii) ݊ j¾.fha ndyH w¾O ikakdhlhla my; i`oyka l%shdj,Skag Ndckh lsÍfïoS isÿjk n,mEu úia;r 
lrkak' 

(1) w¾O ikakdhlhla jgd .jqia mDIaGhla ks¾udKh l< úg ta yryd i%djhla mj;So@ 

(2) w¾O ikakdhl oKavla taldldr pqïNl lafIa;%hg ,ïNlj p,s; lsÍfïoS tA ;=< úoHq;a .dul n,hla 
fm%arKh fõo@ 

(3) w¾O ikakdhlh r;a lrk úgoS tys m%;sfrdaOh fjkia fõo@  
 

(b) j¾;udkfhaoS bf,lafg%daksl úoHdfõ iq,N Ndú;hla f,i m%ldY úfudapl osfhdav ܦܧܮ)  ye`oskaúh yelsh' fmr keUqre ;;a;aj hgf;aoS fuu osfhdav Tiafia Odrdjla .uka (݁݀݋݅ܦ ݃݊݅ݐݐ݅݉ܧ ݐℎ݃݅ܮ−
lrk úg bf,lafg%dak yd l=yr m%;sixfhdackfhaoS uqod yefrk f*dafgdak r;=" ;eì,s" ly" fld< yd ks,a 
hk j¾K j,skq;a wfOdarla; lsrK j,skq;a iukaú; fõ' my; ^01& rEmfha olajd we;af;a r;=" fld< yd ly 

hk j¾Khkag wdod<j (ܸ −  dlaIKsl jl%hka  fõ' ^02& rEmfha olajd we;af;a r;= j¾Khg wdod<j, (ܫ

m%ldY úfudapl osfhdavhla i|yd WIaK;aj folloS w`osk ,o (ܸ −  dlaIKsl jl%hka fõ' ta wkqj 02, (ܫ
rEmfha we;s m%ia:drfhka meyeos,s jkafka osfhdav j, mj;sk m%Odk;u .eg`Mjla f,i y÷kdf.k we;af;a 
zz osfhdavh r;a jk úgoS tys Odrdj úp,kh ùuhsZZ' 
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(i) by; (ܸ −  dlaIKsl jl%h u.ska olajd we;s wdldrhg r;= j¾Kfha isg ks,a j¾Kh foig we;s, (ܫ
m%ia:drj, ydhs; m%foaYfhaa úNjh jeä ùug fya;=j meyeos,s lrkak'  

      (ii) WIaK;ajh jeä jk úgoS m%ldY úfudapl osfhdavfhys Odrdj jeä ùug fya;=j meyeos,s lrkak' 
 

(c)  YsIHfhla úiska WIaK;ajh jeä jk úgoS m%ldY úfudapl osfhdavfhys Odrdj jeä 
úu wOHkh lsÍu ioyd my; ^03& rEmfha olajd we;s ir, mßm:h Ndú;d lrk ,os' 

iemhqï fjda,aàh;dj ( ௦ܸ) 5 V o" 25 ℃ oS wdf,dal úfudapl osfhdavh yryd 10 mA 

l Odrdjla yd 2.5  V fjda,aáh;djhla mj;ajd.kafka hehs o i,lkak'  

 (i) osfhdavh ;=<ska  10 mA  Odrdjla .uka lrùu i`oyd f;dard.;  hq;= ܴ௦ 
m%;sfrdaOfha w.h .Kkh lrkak' 

 (ii) m%ldY úfudapl osfhdavh hï fõ,djla l%shd;aul lsÍfïoS r;aùu ksid tys WIaK;ajh 50 ℃ olajd 

jeä jQ úg ta ;=<ska .,d hk Odrdj 12 mA kï" m%ldY úfudapl osfhdavh yryd úNj neiau .Kkh 
lrkak' 

 (iii) fujeks mßm:hlska osfhdavfha WIaK;ajh jeä ù Odrdj jeä jQjo tu.ska laIu;d md,khla isÿjk 
wdldrh meyeos,s lrkak'  

 (d)  by; osfhdavh yryd ksh; Odrdjla .uka lrúu ioyd m%dfhda.slj miq 

keUqre wjia:dfõ Ndú;d lrk fik¾ osfhdavhla (ܼ݁݀݋݅ܦ ܴܱܰܧ) yd 
l%shdldÍ ;;a;ajfha mj;ajd .;a g%dkaisiagrhla Ndú;d l< yel' ta ioyd 
Ndú;d l< mrsm:hl ieleiaula my; ^04& rEmfha olajd we;'  

fuysoS Ndú;d lr we;s fldaIfha úoHQ;a .dul n,h 10 V  o" fik¾ 

osfhdavfha úNj neiau ௓ܸ = 4 V o yd 25 ℃ oS wdf,dal úfudapl osfhdavh 

yryd 10 mA la  Odrdjla yd 2.5  V fjda,aáh;djhla mj;ajd.kafka hehs 
i,lkak' mdou Odrdj fkdi,ld yer my; .Kkhka isÿ lrkak'  

 (i) fik¾ osfhdavh yryd .,d hk Odrdj .Kkh lrkak' 

 (ii) wdf,dal úfudapl osfhdavh yryd 10 mA l Odrdjla .,d hk úg ܴா i`oyd iqÿiq m%;sfrdaOh .Kkh 

lrkak' ( ஻ܸா = 0.6 V) 
 (iii) fuu wjia:dfõoS g%dkaisiagrfha m%;sodk fjda,aàh;dj( ஼ܸா) .Kkh lrkak' 

 (iv) fuu l%ufõoh u.ska osfhdavh r;a jQjo ta Tiafia .uka lrk Odrdj ksh;j mj;skafka flfiao hkak 
meyeos,s lrkak'   

09.(B)  fldgi 

(a) (i) ksi`. w¾O ikakdhl lene,a,la wdj¾;s;d j.=fõ iii jk ldKavfha msysá uq,øjHla jk  B jeks 

uq,øjHla iu. ud;%Kh lsrsu u.ska ࡼ j¾.fha ndyH w¾O ikakdhl yd ksi`. w¾O ikakdhl 

lene,a,la wdj¾;s;d j.=fõ v jk ldKavfha msysá uq,øjHla jk  As jeks uq,øjHla iu. ud;%Kh 

lsrsu u.ska ࢔ j¾.fha ndyH w¾O ikakdhl ;kd .; yel'  ……….. ^,' 02& 

 

 (ii)  (1) .jqia mDIaGh ;=< iuia: wdfrdamKhla fkdue;s ksid ta yryd i%djhla we;s fkdfõ' 

        (2) w¾O ikakdhl oKavla ;=< jdyl j¾. folu iudk m%udKhkaf.a mj;sk ksid úoHq;a .dul 
n,hla fm%arKh fkdfõ' 

       (3) w¾O ikakdhlh r;a lrk úgoS jdyl jeä fõ' túg tys ikakhl;djh jeä jk ksid tys 

m%;sfrdaOh wvq úu isÿ fõ'      ……….. ^,' 03& 
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(b) (i) ksl=;ajk wdf,dal f*dfgdakhl Yla;sh jeä lsÍu i|yd ndOl úNjho jeä l< hq;=h' 

          ……….. ^,' 02& 

 (ii) WIaK;ajh jeä jk úgoS ikaêsfha we;s nkaOk j,ska bf,dalfg%dak yd l=yr ;j ;j;a ksoyia 

fõ' tu ksid m%ldY úfudapl osfhdavfhys Odrdj jeä fõ'   ……….. ^,' 02& 

 

(c) (i) m%;sfrdaOh ioyd    

 &fhdouq'    ……….. ^,' 01 ܀۷ = ܄  

  ૛. ૞ = ૚૙ × ૚૙−૜ 01 ',^ ..………  ࡿ܀& 

 &૛૞૙ ષ   ……….. ^,' 01 = ࡿ܀  

 

 (ii) m%;sfrdaOh ioyd    

   'fhdouq ܀۷ = ܄  

૚૛ = ܄   × ૚૙−૜  × ૛૞૙   

 &02 ',^ ..………     ܄ ૜ = ܄  

  tu ksid vfhdavh yryd úNj neiau  = 2 V  ……….. ^,' 02& 

 

 (iii) Odrdj jeäjk úg úNj  neiau wvq jk nj fmfka laIu;djh ۾ =  g wkqj meyeos,s jkafka  ۷܄

wdikakj laIu;djh ksh;j ;nd .; yels njhs' ……….. ^,' 02& 

 

(d) (i) ૝૙૙ ષ m%;sfrdaOh ioyd    

   'fhdouq ܀۷  = ܄  

  ૟ = ૝૙૙ ۷    ……….. ^,' 01& 

  ۷ = ૚૞ 02 ',^ ..………    ۯܕ& 
  mdouh yrdyd Odrdj b;d l=vd ksid fuu Odrdju fik¾ vfhdavh yryd .uka lrhs' 

 

 (ii) ࡱ܄ = ૝ − ૙. ૟ = ૜. ૝02 ',^ ..………   ܄& 

    m%;sfrdaOh ioyd ࡱ܀  

  'fhdouq ܀۷  = ܄  

  ૜. ૝ = ૚૙ × ૚૙−૜ ࡱ܀  

 &૜૝૙ ષ    ……….. ^,' 02 =  ࡱ܀  

 

 (iii) m%ldY úfudapl osfhdavh yryd ૚૙ ۯܕ   Odrdjla .,k úg  th yryd  úNj neiau 2.5 V fõ' 

  túsg ۱܄ = ૚૙ − ૛. ૞  = ૠ. ૞01 ',^ ..………  ܄& 

.ૠ = ۱۳܄    ૞ − ૜. ૝ = ૝. ૚ 02 ',^ ..………  ܄& 

 

 (iv) fik¾ vfhdavh ksid g%dkaisiagrfha kenqre fjda,aásh;djh fjkila isÿ fkdfõ' tu ksid  ۷۰  

Odrdfõ fjkilao isÿ fkdfõ tu ksid ۷۱ Odrdfõ fjkia úu isÿ fkdfõ'   …….. ^,' 02& 
 

   'fldgig fyda (۰) fldgig muKla ms<s;=r imhkak (ۯ) '10

(A) fldgi   

tla;rd uOH úoHd,hl mj;sk wNHka;r mßudj ૚૙૙૙ ܕ૜ jk foaYk Yd,djlg ñksiqka  800 la 
we;=`M lr mßirh iu. jd;h yqjudre fkdjk f,i ixjD; lr we;' th ;=<g ;dmh we;=`Mùu fyda msgùu 

b;d l=vd hehs ie,lsh yel' Yd,dj wjg mßirfha WIaK;ajh 30 ℃ la jk w;r Yd,dj ;=< WIaK;ajh 28 ℃ 

fõ' ñksiqka we;=`M lr úkdä ૞ loS Yd,dj ;=< jd;fha WIaK;ajh 30 ℃ olajd by< hhs' ñksfil=f.ka msgjk 

;dmfhka 40% la Yd,dj ;=< we;s jd;h ,nd.kafka hehs Wml,amkh l< yel' Yd,dj ;=< WIaK;ajh 30 ℃ 

njg m;a jQ úg tys idfmalaI wd¾ø;dj 80% fõ' ñksia isref¾ WIaK;ajh 37 ℃ hehs Wml,amkh lrkak' 

  (a) my; j.=fõ olajd we;af;a WIaK;ajh wkqj ix;Dma; c, jdIam >k;ajh fjkiajk wdldrhhs' .Kkh 
lsÍu i|yd wjYH o;a; j.=fjka ,nd .kak' 
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         (i) 30 ℃ oS Yd,dj ;=< we;s jd;fha c, jdIam ialkaOh .Kkh lrkak' 

     (ii) Yd,dfõ we;s jd;fha ૚ ܕ૜ mßudjl  uOHkHh ;dm Odß;dj 960 J C−1 hehs Wml,amkh lr  
ñksiqka ish¨ fokdf.ka ldurh ;=<g tla jQ ;dm Yla;sh fidhkak' 

    (iii) iEu ñksfil=f.kau iudk ;dm m%udKhla ldurhg ksl=;a jkafka hehs Wml,amkh lr tla 
ñksil=f.a YÍrfhka ;dmh msgùfï iS>%;dj .Kkh lrkak' 

     (iv) tla ñksfil=f.a YÍrfhys uOHkHh mDIaG j¾.M,h 2 m2  muK fõ kï" ñksfil=f.a isref¾ 
isis,k ksh;h (ܭ) fidhkak' 

(b) 30 ℃ WIaK;ajfha mj;sk Yd,dfõ we;s jdhq iólrK hka;%hla l%shd;aul l, úg ldurfha WIaK;ajh 26 ℃ olajd o idfmalaI wd¾ø;dj 50% la olajdo wvqlr mj;ajdf.k hhs' WIaK;ajh 26 ℃ olajd wvq 

lr .ekSu i|yd jdhq iólrK hdka;%hg úkdä 10 l ld,hla .;úh' tla ñksfil=f.a YÍrfhka 0.4 g min−1 iS>%;djfhka c, jdIam msgfõ hehs Wml,amkh lrkak' 

(i) úkdä 10 l ld,iSudj ;=< Yd,dj ;=< isák ñksiqkaf.ka wjldYhg tla jk uq¿ c, jdIam 
ialkaOh .Kkh lrkak'  

 (ii) úkdä 10 l ld,iSudj ;=< jdhq iólrK hka;%h u.ska Yd,dfjka c, jdIam Wrd.;a uOHHk 
iS>%;dj kg min−1 j,ska .Kkh lrkak' 

 (iii) jdhq iólrK hka;%h u.ska úkdä 10 l oS wjfYdaIKh lr.;a uq¿ ;dm m%udKh .Kkh lrkak' (fuu ld, iSudj ;=<o ñksiqka wdrïNl iS>%;djfhka Yd,dj ;=<g ;dmh uqodyßñka isákafka 
hehs Wml,amkh lrkak') 

(iv) jdhq iólrK hka;%fha ld¾hlaIu;dj 60%  kï, tu hka;%h u.ska úkdä 10 loS ,nd .kakd 
úoHq;a Yla;sh .Kkh lrkak' 

     (v) 26 ℃ oS Yd,dj ;=< we;s c, jdIamj, >k;ajh fldmuKo@ 

    (vi) 26 ℃ oS Yd,dfõ ;=Idr wxlh fidhkak' 
 

  (c) fld<U" kqjr t<sh yd wkqrdOmqr hk k.r w;ßka fld<U yd wkqrdOmqr hk k.r fofla WIaK;ajh 35 ℃ fõ' fld<U k.rfha idfmalaI wd¾ø;dj 85% muK jk w;r wkqrdOmqr k.rfha 75% muK fõ' 
kqjr t<sh k.rfha WIaK;ajh 18 ℃ yd idfmalaI wd¾ø;dj 85% muK fõ'  

 
(i)     fld<U yd kqjr t<sh hk k.r j, ksrfmalaI wd¾ø;djfhys fjkia ùu meyeos,s lrkak' 

 
(ii)  zzfld<U yd wkqrdOmqr hk k.r j, ;=Idr wxlh mßir WIaK;ajhg idfmalaI wiudkhZZ fuhg 

fya;=j meyeos,s lrkak' 
 

 (iii)  fld<U yd wkqrdOmqr hk k.r fofla§ ñksfil=f.a isrefrka c, jdIam msg ùfï iS.%;djh 
fjkiafõ' thg fya;=j ,shd olajkak'  

  

10.(A) fldgi 

(a) (i) ܀. ۶ = 
ૉૉܛ   × ૚૙૙%  ……….. ^,' 01& 

  30 = 
ૉ૜૙  × ૚૙૙   

  ૉ = ૛૝ ܕ܏−૜
  ……….. ^,' 01& 

 ∴ c, jdIAm ialkaOh =  ૉ  ×  ܄

    =  ૛૝ × ૚૙૙૙ 

    =  ૛૝૙૙૙ ܏ 

    =  ૛૝ 01 ',^ ..………  ܏ܓ& 

WIaK;ajh (℃) 16 18 20 22 24 26 28 30 

ix;Dma; jdIamfha >k;ajh (g m−3) 10'6 12'0 14'8 17'3 20'8 24'0 26'0 30'0 
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 (ii) (۱ܕ) = ۿ∆ી fh§u    ……….. ^,' 01& 

   = ૢ૟૙ × ૚૙૙૙ × ૛   ……….. ^,' 01& 

   = ૚ૢ૛ × ૚૙૝
 

   = ૚. ૢ૛ × ૚૙૟۸    ……….. ^,' 01& 
  

 (iii) ñksiqkaf.ka msgl, uq¿ ;dmh  = ૚. ૢ૛ × ૚૙૟  × ૚૙૙૝૙  ……….. ^,' 01& 

      = ૝. ૡ × ૚૙૟۸ 

  tla ñksfil=f.ka msgl, ;dmh  = 
૝.ૡ×૚૙૟ૡ૙૙  

      = ૟ × ૚૙૜۸  ……….. ^,' 01& 

  tla ñksfil=f.a ;dmh msgùfï iS>%;dj = 
૟ ×૚૙૜૞ ×૟૙  

      = ૛૙ 01 ',^ ..………   ܅& 

 (iv) 
ܜۿ ી) ۯ۹  =  − ીܚ) fh§u   ……….. ^,' 01& 

  ૛૙ = ۹ × ૛ (૜ૠ − (૛ૡ+૜૙)૛ )  ……….. ^,' 01& 

  ૛૙ = ۹ × ૛  (૜ૠ − ૛ૢ) 

  ۹ = 
૛૙૛×ૡ 

  ۹ = ૚. ૛૞   ܕ ܅−૛ °۱−૚
   ……….. ^,' 02& 

(b) (i) ૛૟°۱ § ldurfhaa b;sßj we;s  c, jdIam ialkAOh = ܕ૙ kï 

.܀   ۶ = 
ܛܕ૙ܕ  × ૚૙૙% 

  ૞૙ = 
×   ૙(૛૝×૚૙૙૙)ܕ ૚૙૙   ……….. ^,' 01& 

 ܏ ૙ = ૚૛૙૙૙ܕ  

 &01 ',^ ..………   ܏ܓ ૙ = ૚૛ܕ  

 (ii)  úkdä 10 ;=, ñksiqka msgl, c, jdIam m%udKh 

   = ૙. ૝ × ૚૙−૜ × ૚૙ × ૡ૙૙  ……….. ^,' 01& 

   = ૜. ૛ 01 ',^ ..………   ܏ܓ& 

  ∴ jdhq iólrKh u.ska bj;a l, hq;= ialkaOh  

   = (૛૝ − ૚૛) + ૜. ૛   

   = ૚૞. ૛ 01 ',^ ..………        ܏ܓ& 

  ∴ c, jdIam Wrd.;a uOHk iS>%;dj 

   = 
૚૞.૛૚૙      ……….. ^,' 01& 

   = ૚. ૞૛ ܖܑܕ ܏ܓ−૚
     ……….. ^,' 01& 

 (iii) ۿ =    we;=,; jd;fhka + ñksiqka msgl, ;dmh 

× ૟૙ૢ)     = ۿ   ૚૙૙૙ × ૝) + (૛૙ × ૟૙ × ૚૙) × ૡ૙૙……….. ^,' 01& 

૜ૡ૝ = ۿ   × ૚૙૝ + ૢ૟ × ૚૙૞       

.૜ૡ = ۿ   ૝ × ૚૙૞ + ૢ૟ × ૚૙૞
 

.૚૜૝ = ۿ   ૝ × ૚૙૞۸     ……….. ^,' 01& 
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 (iv) jdhq iólrKh u.ska ,nd.kakd  úoHq;a Yla;sh = ૚૜૝. ૝ × ૚૙૞ × ૚૙૙૟૙  ……….. ^,' 01& 

                       =    ૛ . ૛૝ × ૚૙ૠ ۸  ……….. ^,' 01& 

 (v) jdIam >k;ajh  = 
܄ܕ  

    = 
૚૛ ܏ܓ૚૙૙૙            ……….. ^,' 01& 

    = ૚૛ ܕ ܏−૜
       ……….. ^,' 01& 

 

 (vi) ;=Idr wxlh = ૚ૡ ۱૙
        ……….. ^,' 01& 

 

(c) (i)  fld<U yd kqjrt<sh hk k.rj, idfmalaI wd¾ø;dj iudk jQj;a fld<U WIaK;ajh jeä neúka 

wjldYhg ord .;yels Wmßu jdIam ialkaOh jeäfõ' tneúka fld<U k.rfha ksrfmalaI wd¾ø;dj 

jeäfõ'           ……….. ^,' 01& 

 (ii) fld<U yd wkqrdOmqr hk k.rj, WIaK;aj iudk jQj;a idfmalaI wd¾ø;djka fjkia neúka ;=Idr 

wxl fjkia fõ'           ……….. ^,' 01& 

 (iii) idfmalaI wd¾ø;dj wvqjk úg jdhqf.da,fha mj;sk c, jdIam m%udKho wvqfõ' túg isref¾ we;s 

c,h myiqfjkau wjldYhg ksl=;afõ' tA wkqj fld<U k.rhg idfmalaIjwkqrdOmqr k.rfha§ 

isrefrka c, jdIam msg ùfï iS.%;djh jeäfõ'    ……….. ^,' 01& 

 

 

(B)  fldgi 

 my; fþoh lshjd wid we;s m%Yakj,g ms<s;=re imhkak' 

  m%ldY úoHq;a wdprKh hkq f,day fyda w¾O ikakdhl u;=msgla u;g wdf,dalh fyda Bg jvd 

jeä ixLHd;fhka hq;a úoHq;a pqïnl úlsrK m;kh jQ úg tu mDIAGfha we;s nkaOk bf,lafg%dak uqla; ùfï 

ixisoaêhhs' th uq,skau fykaßÉ y¾Üia úiska ksÍlaIKh lrk ,o w;r miqj we,anÜ whskaiaghska úiska 

meyeÈ,s lrk ,oS' m%ldY úoHq;a wdprKh isÿùu i|yd m;s; úlsrKfha Yla;sh m%ldY lef;davfha (f,dayfha) 

ld¾h Y%s;hg jvd jeä úh hq;=h' fuu.ska wdf,dalh ;rx.hla f,i fukau wxY=jla f,io yeisßh yels nj 

wkdjrKh lr .kakd ,§'  wdf,dalfha fuu oaú;aj yeisÍu ;rx. wxY= oaffj;h f,i ye¢kafõ'  

  m%ldY úoHq;a wdprKfha fh§ï úoHdj yd ;dlaIKh hk lafIa;%hkays mq¿,a mrdihl úys§ mj;S' 

iQ¾h Yla;sfhka úÿ,s n,h ksmoùu, b;d wvq wdf,dal ;;a;ajh hgf;a§ ksÍlaIKh l< yels rd;%S o¾Yk 

leurd (Night Vision Camera) ieliSu" úúO úlsrK j¾. wkdjrKh lsÍu, ffjoH m%;sìïnlrKh i|yd 

fhdod .kakd PET ialEka hka;%j, iy wNHjldY .fõIKh hk lafIa;% i|yd m%ldY úoHq;a wdprKh Ndú;d 

lrhs' 

   .=Kl k,h (Photo Multiplier Tubes (PMT) ) m%ldY úoHq;a wdprKfha tla jeo.;a fh§ula fõ' 

fuh b;d ÿ¾j, wdf,dal ix{djla úoHq;a ix{djla njg mßj¾;kh lrhs' by; ks¾udK fndfyduhla i|yd 

.=Kl k, Ndú;d lrkq ,efí' fuh b;du;a ixfõÈ wdf,dal ixfõolhla f,i l%shd lrhs' ;jo fuu ixfõol 

j, m%;spdr oelaùu b;d blauka jk w;r j¾Ol;djh 106  .=Khla muK fõ' .=Kl k<hla l%shd lrk 

wdldrh my; ^01& rEmfha oelafõ' 
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 m%ldY lef;davhg jefgk wdf,dalh u.ska m%ldY úoHq;a wdprKh isÿù m%d:ñl bf,lafg%dak úfudapkh fõ' 
m%d:ñl bf,lafg%dak vhsfkdav iu. .Ügkh ùfuka .=Kkh jQ oaú;Sl bf,lafg%dak ìysfõ' j¾Okh jk 
bf,lafg%dak .Kk vhsfkdav yryd mj;ajd.kq ,nk úNj wka;rhg wkqf,dauj iudkqmd;sl fõ' fuu oaú;Sl 
bf,lafg%dak wefkdavh yd .Ügkh ùfï § Odrd iamkaOhla yg .kakd w;r th fjda,aàh;d iamkaOhla njg 
mßj¾;kh lr .kSS' iamkao .Klh u.ska meñfKk iamkaofha ;sjD;dj yd iamkao ixnHdj .Kkh lr.kq 
,efí' 

(a) (i) m%ldY úoHq;a wdprKh hkq l=ulao@ 

 (ii) m%ldY úoHq;a wdprKh isÿùu i|yd imqrd,sh hq;= wjYH;dj i|yka lrkak' 

 (iii) m%ldY úoHq;a wdprKh isÿjk úg bka bf,lafg%dakhla uqla; ùfï iS>%;djh r|d mj;skafka m;kh 
jk úlsrKj, l=uk .=Kh u; o@ 

 (iv) m%ldY úoHq;a wdprKfha Ndú; 3 la ,shd olajkak' 

 (v) ;rx. wxY= oaffj;h hkq l=ulao@ 

 (b) my; ^02& rEmfha oelafjkafka f,day j¾. 2 la i|yd ixLHd;h 
bÈßfha kej;=ï úNjh fjkia jk wdldrh ksrEmKh lrk 
m%ia;drhls' 

(e =1.6 × 10−19 C yd h = 6.0 × 10−34 J s , C = 3.0 × 108 m s -1) 

 (i) m%ldY úoHq;a wdprKh iïnkaO whskaiaghskaf.a iólrKh ,shd mo 
y÷kajkak' 

 (ii) fuu m%ia:drh we£u i|yd iqÿiq mßÈ whskaiaghskaf.a iólrKh 
ilia lrkak' 

 (iii) fuys wkql%uKh f,day 2 i|ydu ksh; ùug fya;=j l=ulao@ 

 (iv) tla tla f,dayhg wod,j foay,Sh ixLHd;h .Kkh lrkak' 

            (c) hï mDIAGhla u;g úlsrK m;kh jk úg tys wvx.= iEu f*dafgdakhlg bf,lafg%dak uqla; l, fkdyel' 

hï úlsrK j¾.hla i|yd hï mDIAGhl§ bf,lafg%dak uqla; jk iS>%;djh (ղ) my; mßÈ w¾: olajd we;' 

    ղ    =     ே೐ே೔  × 100% 

    ௘ܰ − 1 s § uqla; jk bf,lafg%dak ixLHdj 

    ௜ܰ − 1 s § mDIAGh u; m;kh jk f*dafgdak ixLHdj 

 ks,a wdf,dalfha ;rx. wdhduh 400 ݊݉ jk w;r thg wod, ղ ys w.h 40% la o fld< wdf,dalfha ;rx. 

wdhduh 500 ݊݉ jk w;r thg wod,  ղ ys w.h 20% fõ' 

(i)  by; i|yka A f,day mDIAGh u; 1 s l§ fjk fjku ks,a yd fld< wdf,dalfhka 36 × 10−9J m%udKhla 

m;kh jQfha kï" tla tla j¾Khg wod,j 1 s § m;kh jQ f*dafgdak ixLHdj .Kkh lrkak' 

   (ii) ղ w.h Ndú;d lrñka by; tla tla j¾Kh u.ska 1 s § uqla; jk bf,lafg%dak .Kk .Kkh lrkak' 

ßla; k,h 

m%ldY lef;davh 

wdf,dalh 

vhsfkdav 

wefkdavh 

iamkao .Klh 

^01& rEmh 

^02& rEmh 

Vs (V) 
A 

B 

f (Hz) 

- 1.0 

- 2.0 
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         (d) tla vhsfkdavhla uÕska vhsfkdavh u; m;kh jk bf,lafg%dak m%udKh fuka 10 .=Khl bf,lafg%dak 

m%udKhla ckkh lrhs kï yd by; .=Kl k,fha vhsfkdav 5 la wvx.=fõ kï, 

(i) m%ldY lef;davh u;g ks,a wdf,dalh yd fld< wdf,dalh m;kh jk úg 1 s § m%ldY wefkdavh u;g    
,efnk bf,lafg%dak ixLHdj .Kkh lrkak' 

    (ii)  tla tla j¾Khg wod<j iamkao .Klh yryd we;s jkakd jQ Odrdj .Kkh lrkak' 

                        

10.(B) fldgi 

           (a) (i) f,day fyda w¾O ikakdhl u;=msgla u;g wdf,dalh fyda Bg jvd jeä  Yla;shla we;s úoHq;a pqïNl 

;rx. m;s; jQ úg bka bf,lafg%dak ksl=;aùfï ixisoaêhhs'   ……….. ^,' 01& 

 (ii) m;s; wdf,dalfha Yla;sh f,dayfha ld¾h Y%s;hg jvd jeä úh hq;=h'  ……….. ^,' 01& 

 (iii) úlsrKj, ;Sj%;djh u;       ……….. ^,' 01& 

 (iv) rd;%S o¾Yk leurd 

  PET ialEka hka;%j, 

  iQ¾hh Yla;sfhka úÿ,s n,h ksmoùu     ……….. ^,' 02& 
 

 (v) iuyr ;rx. wxY= f,i;a iuyr wxY= ;rx. f,i;a yeisÍu'   ……….. ^,' 01& 
 

(b) (i) ۳ − ᅤ =  &m;s; úlsrKj, Yla;sh……….. ^,' 01 - ۳      &01 ',^ ..………  ܁܄܍

  fyda           ᅤ - ld¾hh Y%s;h 

  ۳ − ᅤ =  kej;=ï úNjh - ܛ܄         ܠ܉ܕ۹

܍              − bf,lafg%dakfha wdfrdamKh 

 Wmßu pd,l Yla;sh - ܠ܉ܕ۹             
 

 (ii) ۳ − ᅤ =   ܛ܄܍
 = ܛ܄  

܍܎ܐ − ૖܍   ……….. ^,' 01& 

(܍ܐ) = ܛ܄   . ܎ − (ᅤ܍) 

ܠܕ = ܡ   −  ܋

 
 

 (iii) 
 &wkqmd;h ksh; jk neúka ……….. ^,' 01  ܍ܐ

 

 (iv) ۯ g wod,j 

  (ᅤ܍ۯ ) = 1.0    ……….. ^,' 01& 

  ᅤۯ = ૚. ૙ ܄܍ 

.૙ = ૚܎ܐ   ૙ × ૚. ૟ × ૚૙−૚ૢ
 

 = ૙܎  
૚.૙×૚.૟×૚૙−૚ૢ૟.૙×૚૙−૜૝  ……….. ^,' 01& 

 = ૙܎  
૚.૟×૚૙૚૞૟  

.૙ = ૛܎   ૟ૠ × ૚૙૚૝ ۶01 ',^ ..……… ܢ& 
 

  B g wod,j 

  
ᅤ۰܍  = 2.0 V   ……….. ^,' 01& 

.૙ = ૛܎ܐ   ૙ × ૚. ૟ × ૚૙−૚ૢ
    

 = ૙܎  
૛.૙×૚.૟×૚૙−૚ૢ૟.૙×૚૙−૜૝  ……….. ^,' 01& 

 = ૙܎  
૚.૟×૚૙૚૞૜  

.૙ = ૞܎   ૜૜ × ૚૙૚૝۶01 ',^ ..……… ܢ& 

https://pastpapers.wiki/
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(c) (i) ۳ = ܎ܐܖ fh§u  ……….. ^,' 01& 

 = ܖ  
 ܎ܐ۳

.܎ = ۱   ૃ  ne.ska 

 = ܖ  
 &01 ',^ ..………   ܋ܐ۳ૃ

 
  ks,a wdf,dalh i|yd 

 = ۰ܖ  
૜૟×૚૙−ૢ×૝૙૙×૚૙−ૢ૟×૚૙−૜૝×૜×૚૙ૡ  

 = ۰ܖ  
૜૟×૝×૚૙−૚૟૟×૜×૚૙−૛૟  

ૡ = ۰ܖ   × ૚૙૚૙  ……….. ^,' 01& 

 

  fld, wdf,dalh i|yd 

 = ۵ܖ  
૜૟ ×૚૙−ૢ ×૞૙૙×૚૙−ૢ ૟×૚૙૜૝×૜×૚૙ૡ  

 = ۵ܖ  
૜૟× ૞×૚૙−૚૟ ૟×૜×૚૙−૛૟  

૚૙ = ۵ܖ   × ૚૙૚૙  ……….. ^,' 01& 

 

 (ii) ks,a wdf,dalh i|yd 

  િ = 
ܑۼ܍ۼ  × ૚૙૙ 

  40 = 
ૡ×૚૙૚૙܍ۼ  × ૚૙૙ ……….. ^,' 01& 

.૜ = ܍ۼ   ૛ × ૚૙૚૙  ……….. ^,' 01& 
  fld< wdf,dalh i|yd 

  િ = 
ܑۼ܍ۼ  × ૚૙૙ 

  ૛૙ = 
૚૙×૚૙૚૙܍ۼ  × ૚૙૙ ……….. ^,' 01& 

૛ = ܍ۼ   × ૚૙૚૙  ……….. ^,' 01& 

(d) (i) ks,a wdf,dalh m;kh jk úg, 

.Kk = ૜. ܍   ૛ × ૚૙૚૙  × ૚૙૞
 

    = ૜. ૛ × ૚૙૚૞   ……….. ^,' 01& 

 

  fld< wdf,dalh m;kh jk úg, 

Kk = ૛. ܍   × ૚૙૚૙ × ૚૙૞
 

    = ૛ × ૚૙૚૞   ……….. ^,' 01& 

 (ii) ks,a wdf,dalg wod, Odrdj ۷۰ kï, 

 ܍ܖ = ۷۰   

    =       ૜. ૛ × ૚૙૚૞ × ૚. ૟ × ૚૙−૚ૢ
 ……….. ^,' 01& 

    = ૜. ૛ × ૚. ૟ × ૚૙−૝ۯ 

    =  ૙. ૞૚૛ × ૚૙−૜ۯ 

    = ૙. ૞૚૛ 01 ',^ ..………   ۯܕ& 

  fld< wdf,dalg wod, Odrdj ۷۵ kï, 

 ܍ܖ = ۷۵   

    = ૛ × ૚૙૚૞ × ૚. ૟ × ૚૙−૚ૢ
 ……….. ^,' 01& 

    = ૜. ૛ × ૚૙−૝ ۯ 

    = ૙. ૜૛ 01 ',^ ..………   ۯܕ& 

 

* * * 


