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01.  𝑉 = 𝑘1𝜌𝐼1 + 𝑘2
𝐼2

𝐴
 iólrKfha 𝑉 uÕska fjda,aàh;djh o" 𝐼1 yd 𝐼2 uÕska Odrdj o" 𝜌 uÕska 

m%;sfrdaOl;dj o 𝐴 uÕska yrialv j¾.M,h o ksrEmKh fõ' 𝑘1𝑘2 .=Ks;hg"  

 

(1) tall fkdue;' 
(2)  tall os.l m%;sfrdaOfha tall we;' 
(3)  m%;sfrdaOfha tall we;' 
(4)  m%;sfrdaOl;djfha tall we;' 
(5)  m%;sfrdaOh yd j¾.M,h hk rdYskaj, .=Ks;fha tall we;' 

 
02. p, wkaùËhl m%Odk mrsudkh 0.5 mm fldgia j,ska i,l=Kq fldg we;s w;r" tys j¾ksh¾ 

mrsudKh ilid we;af;a m%Odk mrsudKfha fldgia 49 la iudk fldgia 50 lg fnoSu uÕsks' 
fuu p, wkaùËhl Ndú;fhka 6.78 mm mdGdxlhla ,nd .kakd wjia:djl j¾ksh¾ 
mrsudKfha ljr i<l=K m%Odk mrsudKfha hï i<l=Kla iuÕ iumd; úh hq;= o? 

 

 (1) 5 jeks i<l=K   (2) 8 jeks i<l=K   (3) 15 jeks i<l=K 
 (4) 28 jeks i<l=K   (5) 30 jeks i<l=K  
 
03. rEmfha olajd we;s A, B yd C f.da, ;=kg ms,sfj,ska 𝑚, 𝑚 yd 𝑀 ialkaO we;' wdrïNfha oS tajd 

iqug mDIaGhl tl u f¾Ldjla u; ksYap,j mj;sk w;r miqj" A f.da,h 𝑢 m%fõ.fhka meñK 
B yd .eàug i,iajkq ,efí' f.da, tlsfkl w;r we;s jk ish¿ .egqï mQ¾K m%;Hia: hehs 
ie,lSfï oS my; m%ldY w;rska ljrla idjoH fõ o?   

 

 

 

 

 

 

(1) 𝑀 < 𝑚 kï" .egqï folla muKla we;s fõ' 
(2) 𝑀 > 𝑚 kï" .egqï ;=kla we;s fõ' 
(3) 𝑀 = 𝑚 kï" .egqï folla muKla we;s fõ' 
(4) 𝑀 = 𝑚 kï" wjidkfha oS A yd B f.da, ksYap, jk w;r" C f.da,h ol=Kq osYdjg 

𝑢 m%fõ.fhka p,s; fõ' 

(5) 𝑀 = 2𝑚 kï" A f.da,h ksYap, jk w;r" wjidkfha oS B yd C f.da, ol=Kq osYdjg 
𝑢

3
 

m%fõ.fhkaa p,s; fõ' 
 

 

04.  j¾;kdxlh √3 jk ùÿre j,ska idod we;s ùÿre ms%iauh u;k 
m;kh jk lsrKh ms%iaufhka bj;aj hk ks¾.; fldaKh jkqfha" 

 

(1) 0°   (2) 30°   (3) 45°   

(4) 60°   (5) 90°   
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05. rEmfha mrsos me;a;l os. 2√2 m jQ iu p;=ri%hl 
𝐴, 𝐵, 𝐶 yd 𝐷 YS¾Ij, i¾jiu èjks m%Nj y;rla ;nd we;' 
bka ´kE u tla m%Njhla fya;=fjka 𝑂 ys oS we;s lrk 
èjks ;Sj%;d uÜgu  60 dB fõ' tu m%Nj y;ru 𝐴𝐵 ys yrs 
ueo jk 𝐸 ys ;enQ úg" 𝑂 ys oS we;s lrk èjks ;Sj%;d 
uÜgu jkqfha" 

 [ log(2) = 0.3, log(4) = 0.6 yd log(8) = 0.9 nj i,lkak] 

 

(1) 66 dB (2) 54 dB (3) 69 dB (4) 63 dB (5) 57 dB   

 

06. èjks fõ.h wNsnjd hk wyia hdkhlska fyda m%Ësma;hlska cks; jQ mSvk ;rx.hla uÕska 
msmsrSï yåla ksmojhs' fuh iajksl .s.sreu jk w;r ta iïnkaOfhka lr we;s my; m%ldYk 
i,ld n,kak' 
(a)  iajksl .s.sreï wjia:djl oS jdhq mSvkh Ëkslj jeä ù kej; idudkH ;;ajhg m;a 

ùug fmr idudkH ;;ajhg jvd wvq fõ' 
(b)  os.= lihla fõ.fhka jkk úg tys ;=v èjks fõ.hg jvd fõ.fhka p,kh ù l=vd 

iajksl .s.sreula we;s lrhs' 
(c)  rhs*,hlska fjä ;enQ úg wefik Yíofhka fldgila iajksl .s.sreï wjia:djla we;s 

lrhs' 
fïjdhska i;H jkafka" 
(1) a muKs'  (2) b muKs'  (3) c muKs'  (4) b yd c muKs' 
(5) a, b yd c ish,a,'   

 

07. wrh 𝑅 jk frdaohla ,siaidhdulska f;drj ;sria ;,hla u; 
𝜔 ksh; fldaKsl m%fõ.hla iys;j fmrf,a' A hkq frdaofha 
mrsêh u; msysá ,ËHhls' A ys msysàu rEmfha olajd we;s 
mrsos isri iuÕ 𝜃 fldaKhla idok fudfydf;a fmd<jg 
idfmaËj A ,ËHfha m%fõ.fha úYd,;ajh jkqfha" 

 

 (1) 𝑅𝜔  (2) 𝑅𝜔 sin (
𝜃

2
)  (3) √2𝑅𝜔 sin (

𝜃

2
) 

 

 (4) 2𝑅𝜔 cos (
𝜃

2
)  (5) 2𝑅𝜔 sin (

𝜃

2
) 

 

08. ksYap,;djfha mj;sk ialkaO wiudk rej,a fndaÜgq folla c,h u; iudk ÿrj,a p,s; ù 
we;s wjia:djla i,lkak' iq<x uÕska fndaÜgq rej,a u; we;s lrkq ,nk n, tlsfklg iudk 
jk w;r tajd ld,h iuÕ fkdfjkiaj mj;S' my; j.ka;s w;=reka ksjeros fkdjkafka ljrla 
o? 

(1)  fndaÜgq fofla pd,l Yla;s tl yd iudk fõ' 
(2)  jeä ialkaOhla iys; fndaÜgqjg jeä f¾Çh .uH;djhla ,efí'  
(3)  ialkaOh jeä fndaÜgqjg ,efnk ;ajrKh" ialkaOh wvq fndaÜgqjg ,efnk ;ajrKhg 

jvd wvq fõ' 
(4)  ialkaOfhka wvq fndaÜgqj u; iq<Õ uÕska we;s lrkq ,nk wdfõ.h" ialkaOfhka jeä 

fndaÜgqj u; iq<Õ uÕska we;s lrkq ,nk wdfõ.hg iudk fõ' 
(5)  iq<x uÕska fndaÜgq u; l%shd l< ld¾hhka tl yd iudk fõ' 

 

09. mD:sú mDIaGh u; oS úfhda. m%fõ.h 𝑢 fõ' mD:súfha uOHkH >k;ajhg iudk >k;ajhla 
iys; yd mD:súfha wrh fuka y;r .=Khla úYd, wrhla iys; .%yf,dalhl mDIaGh u; oS 
úfhda. m%fõ.h jkqfha" 
 

(1) 5𝑢 (2) 4𝑢 (3) 3𝑢 (4) 2𝑢 (5) 𝑢  
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10. my; rEmfha olajd we;s mrsos 𝑈-k,hlg >k;ajh 𝜌1 jk c,h 
oud tys tla ndyqjlg c,h iuÕ ñY% fkdjk >k;ajh 𝜌2 jk 
øjhla 𝑙 Wila olajd mqrjkq ,efí' øjhg by<ska újD; fl<jr 
w¾O f,i wdjrKh fldg we;' miqj" c,h muKla wvx.= 
ndyqj 𝑣 fõ.fhka p,s; jk jdhq m%jdyhlg wdikakj r|jd 
we;s úg ndyqfofla by< c,h yd øjh iu uÜfï msysghs' 
jdhqfõ >k;ajh 𝑑 kï" jdhq m%jdy fõ.h ,nd fok m%ldYh 
jkqfha"   
 

(1) √
𝑙𝑔(𝜌1−𝜌2)

𝑑
 (2) √

𝑙𝑔(𝜌1−𝜌2)

2𝑑
 (3) √

2𝑙𝑔(𝜌1−𝜌2)

𝑑
 

 

(4) √
𝑙𝑔(𝜌1−𝜌2)

4𝑑
 (5) √

4𝑙𝑔(𝜌1−𝜌2)

𝑑
 

 

11. my; rEm igyfka mrsos 𝑀 yd 𝑁 hkq iudka;r w;=re uqyqK;a folla jk w;r tuÕska ,  
yd  f,i olajd we;s udOH tlsfkl fjka lrkq ,nhs' tu rEmfha fmkajd we;s mrsos wdf,dal 
lsrKhla mQ¾K wNHka;r mrdj¾;khg Ndckh ùfuka wk;=rej" j¾;khg Ndckh fõ' , 

 yd  udOH ;=k ;=< wdf,dalfha fõ.hka ms<sfj,ska 𝑣1, 𝑣2 yd 𝑣3 fõ kï" tajd wjfrdayK 
mámdáhg ilia l< úg ksrjoH jkqfha" 

 

(1)  𝑣1 > 𝑣2 > 𝑣3   

(2)  𝑣1 > 𝑣3 > 𝑣2    

(3)  𝑣2 > 𝑣3 > 𝑣1    

(4)  𝑣3 > 𝑣1 > 𝑣2    

(5)  𝑣3 > 𝑣2 > 𝑣1    

 

12. á%áhï ( 𝐻1
3 ) iEoS we;s uQ,sl wxY= oelafjkqfka my; ljrla uÕska o? 

 

(1) 𝑢𝑝-lajdla 5 la" 𝑑𝑜𝑤𝑛 - lajdla 4 la yd bf,lafg%dakhla uÕsks' 
(2)  𝑢𝑝-lajdla 4 la" 𝑑𝑜𝑤𝑛 - lajdla 5 la yd bf,lafg%dakhla uÕsks' 
(3)  𝑢𝑝-lajdla 2 la" 𝑑𝑜𝑤𝑛 - lajdla 4 la yd bf,lafg%dakhla uÕsks' 
(4)  𝑢𝑝-lajdla 4 la" 𝑑𝑜𝑤𝑛 - lajdla 4 la yd bf,lafg%dakhla uÕsks' 
(5)  𝑢𝑝-lajdla 2 la" 𝑑𝑜𝑤𝑛 - lajdla 5 la yd bf,lafg%dakhla uÕsks' 

 

13. 𝑙 os.e;s fl<jrla jeiQ k,hla ;=, we;s jd;h 
;=kajeks Wmrs;dkfhka lïmkh jk mrsos ilia 
lr we;' A ksrSËlfhl= k,h wi, isg bka 
bj;g taldldr fõ.fhka .uka lrhs' 

 ksrSËlhdg wefik iajrfha ixLHd;h k,fha uQ,sl ixLHd;hg iudk fõ' jd;fha èjks 
fõ.h 𝑣 kï ksrSËlhdf.a fõ.h jkqfha" 

 

 (1) 
7𝑣

6
 (2) 

6𝑣

7
 (3) 

8𝑣

7
 (4) 

7𝑣

8
 (5) 

𝑣

6
   

 

14. 𝑇1 yd 𝑇2 kï ksrfmaË WIaK;aj foflys mj;sk fjkia mrsmQ¾K jdhq idïm, folla tlsfkl 
yd ñY% lrkq ,enQ úg" Yla;s ydkshla isÿ fkdfõ' jdhq idïm, foflys mj;sk jdhq wKqj, 
ialkaOhka ms<sfj,ska 𝑚1 yd 𝑚2 jk w;r mj;sk wKq .Kk ms<sfj,ska 𝑛1 yd 𝑛2 o kï" 
ñY%Kfha ksrfmaË WIaK;ajh (𝑇) ,nd fok ksjeros ms<s;=r jkqfha" 

 

 (1) 𝑇 =
𝑇1+𝑇2

2
   (2) 𝑇 =

𝑛1𝑇1+𝑛2𝑇2

𝑛1+𝑛2
   (3) 𝑇 =

𝑛1𝑇2+𝑛2𝑇1

𝑛1−𝑛2
  

 (4) 𝑇 =
𝑛1𝑛2(𝑇1+𝑇2)

𝑛1+𝑛2
  (5) 𝑇 = 𝑇1 + 𝑇2   
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15. ixLHd; wdikak jYfhka iudk A yd 
B kï iriq,j,a folla uÕska we;s 
lrkq ,nk ;rx. rgd foda,fkaËhla 
uÕska ksrSËKh lrkq ,enQ úg my; 
wdldrhg osiafõ' fuu iriq,a tljr 
lïmkh l< úg we;s jk kq.eiqï 
ixLHd;h jkqfha" 

  
 

 (1) 2 Hz (2)  4 Hz (3)  6 Hz (4)  8 Hz (5)  10 Hz   

 

16. me;a;l os. 𝐿 jk ;, o¾mK ;=kla tajdfha mrdj¾;s; mDIaG 
we;=,;ska msysgk mrsos iumdo ;%sfldaKhl msysgk fia w,jd 
we;' rEmfha oelafjk mrsos tla fldkl isg l > 0 ÿrska l=vd 
isÿrla we;s w;r wdf,dal lsrKhla 𝜃 fldaKhlska wdk;j 
isÿr yryd we;=¿ fõ' tjeks wdf,dal lsrKhlg  msg;g 
meñKsh yelafla o tu isÿr yryd muKs' o¾mK úkHdifha 
yrialv yd wdf,dal lsrKh tlu ;,h u; msysgd we;'   

 by; moaO;sh yd iïnkaO my; j.ka;s i,lkak' 
 (a)  0 < l < L w;r oS" 𝜃 = 30° f,i m;kh jk lsrKhla isÿr ;=,ska msg;g 

meñfKa' 
 (b) l = L/2 úg lsrKhlg mrdj¾;k follg miqj isÿr ;=,ska msg;g meñKsh yels jk 

fldaKhla mj;S'  
 (c) l = L/3 úg 𝜃 = 60° f,i m;kh jk lsrKhla lsis úfgl;a isÿr ;=,ska msg;g meñKsh 

fkdyels fõ' 
 (d) 0 < l < L/2 w;r oS" wdf,dal lsrK 𝜃 = 60° i|yd mrdj¾;k 6 lg miq j isÿr ;=,ska 

msg;g meñfKa' 
 
by; j.kaks w;=reka ljrla ksjeros fõ o? 

 (1) a yd c muKs'   (2) a yd b muKs'   (3) a, b yd c muKs' 
 (4) b yd d muKs'  (5) a, c yd d muKs'    

 

17. my; rEmfha olajd we;s lsrK igyfka 𝑂 jia;=fõ by< fl<jfrka wdrïNj W;a;, ldphla 
;=<ska .uka lrk 𝐴, 𝐵, 𝐶, 𝐷 yd 𝐸 lsrK w;rska jeros f,i j¾;kh fmkajk lsrK ljf¾ 
o? 

 

(1) 𝐴, 𝐵 yd 𝐷 (2) 𝐴 yd 𝐵 (3)  𝐵 yd 𝐷 (4) 𝐵, 𝐶 yd 𝐸 (5) 𝐶 yd 𝐸 
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(1) 

𝜃(℃) 

𝑡(𝑠) 0 

60 

100 

(2) 

𝜃(℃) 

𝑡(𝑠) 0 

100 

(3) 

𝜃(℃) 

𝑡(𝑠) 0 

10 

100 

(4) 

𝜃(℃) 

𝑡(𝑠) 0 

30 

100 

(5) 

𝜃(℃) 

𝑡(𝑠) 0 

50 

100 

𝐾1 𝐾2 

𝑑1 𝑑2 

isria k,h 

−30 ℃ 
0 ℃ 
c,h 

18. mrsir WIaK;ajh −30 ℃ jk m%foaYhl rEmfha 
mrsos mrsjdrl ì;a;s iys; WmlrKhl 0 ℃ ys 
mj;sk c,h mj;S' fuys 𝐾1, 𝐾2 hkq mrsjdrl 
øjHj, ;dm ikakdhl;d jk w;r 𝑑1, 𝑑2 hkq 
tla tla fldgfia >klu fõ' c,fha >k;ajh 
𝜌𝑤, whsiaj, >k;ajh 𝜌𝑖 yd whsiaj, ú,hkfha 
úYsIaG .=ma; ;dmh 𝐿 jk w;r ;dmh .,d hk 
fËa;%M,h 𝐴 fõ' 𝑡 ld,hla ;=< oS >k whsia 
iEoSu;a iuÕ u yrialv j¾.M,h 𝑎 jQ isria 
k<fha by< kÕsk c, lf|a Wi jkqfha" 

 

 (1)  

30𝐴𝑡

𝐿𝑎
[

1

𝜌𝑖
−

1

𝜌𝑤
]

[
𝑑1

𝐾1
+

𝑑2

𝐾2
]

⁄  (2)  
30𝐴𝑡

𝐿𝑎
[

1

𝜌𝑖
−

1

𝜌𝑤
] [

𝐾1

𝑑1
+

𝐾2

𝑑2
]        (3)  

𝐿𝑎

30𝐴𝑡
[

1

𝜌𝑖
−

1

𝜌𝑤
] [

𝑑1

𝐾1
+

𝑑2

𝐾2
] 

 (4)  
30𝐴𝑡

𝐿𝑎𝜌𝑖𝜌𝑤
[

𝑑1

𝐾1
+

𝑑2

𝐾2
]  (5)  

30𝐴𝑡

𝐿𝑎
×

2𝐾1𝐾2

(𝐾1+𝐾2)
   

 

 

19. kHIaGsl n,d.drhl we;s jk w;srsla; ;dmh bj;a lsrSu i|yd jQ isis,k moaO;shla ;=<g 
𝜃1(℃) WIaK;ajfha mj;sk c,h we;=¿ jk w;r" 𝜃2(℃) WIaK;ajhla iys;j msg fõ' fï 
f,i .,d hk c,h uÕska ñks;a;= 1 l oS H iS>%;djhlska ;dmh bj;a lrhs' c,fha úYsIG ;dm 
Odrs;dj 𝑐 kï" c,h .,d hk is>%;djh (kg s-1 j,ska) jkqfha, 

 

(1) 
𝐻×60

𝑐×(𝜃2−𝜃1)
 (2) 

𝐻

𝑐×(𝜃2−𝜃1)×60
 (3) 

𝐻×𝑐

𝑐×(𝜃2−𝜃1)
 (4) 

𝐻×(𝜃2−𝜃1)

𝑐×60
 (5) 

𝑐(𝜃2−𝜃1)×60

𝐻
  

 

20. 0 ℃ ys mj;sk oshfjk whsia 100 g m%udKhla 100 ℃ ys mj;sk c,h 100 g m%udKhla iuÕ 
ñY% lrkq ,efí' mrsirhg isÿ jk ;dm ydksh fkdi,ld yersh úg" ld,h (𝑡) iuÕ whsia yd 
c,fha WIaK;ajh (𝜃) fjkia ùu ksjerosj oelafjk m%ia;drh jkqfha" 

 whsiaj, ú,hkfha úYsIaG .=ma; ;dmh = 3.36 × 105 J kg-1 

 c,fha úYsIaG ;dm Odrs;djh = 4200 J kg-1 K-1 
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I 

ju ol=K 

lïìh 

𝑃 

𝑄 𝑅 

𝑆 

𝑣 

𝑟 𝑟 

𝑅 

+𝑞 +𝑞 

21 mrsudj 150 m3 jk jid we;s ldurhl WIaK;ajh 27 ℃ jk w;r idfmaË wd¾ø;djh 25 % 

fõ' 27 ℃  oS ix;Dma; jdIam mSvkh 2400 Pa, c,fha wKql Ndrh 18 g yd 𝑅 = 8 J mol-1 K-1 
f,i ie,lSfï oS ldurh ;=< ;enQ újD; c, Ndckhla ;=,ska jdIamSNjkh úh yels Wmrsu c, 
ialkaOh jkqfha" 

 
 (1) 300 𝑔 (2) 600 𝑔 (3) 130 𝑔 (4) 2025 𝑔 (5) 2700 𝑔 

 

22. mrsud m%idrK;dj 𝛾 yd 0 ℃ ys oS >k;ajh 𝜌0 jQ øjhl WIaK;ajh 𝜃 ℃ olajd jeä lsrSfï oS 
tys >k;ajfha fjkia ùu jkqfha" 

 

 (1) −
𝜌0𝛾𝜃

(1+𝛾𝜃)
 (2) −

𝜌0𝛾𝜃

(1−𝛾𝜃)
 (3) −

𝜌0(1+𝛾𝜃)

𝛾𝜃
 (4) 

𝜌0(1+𝛾𝜃)

𝛾𝜃
 (5) 

𝜌0(1−𝛾𝜃)

𝛾𝜃
   

 
23. fmd<j u; oS 6 N nrla iys; jia;=jla pkaøhd u; oS fmkajk nr 1 N fõ' i¾j;% .=re;ajdl¾IK 

ksh;h 𝐺 = 6.7 × 10−11 N m2 kg-2" pkaøhdf.a wrh 1.8 × 106 m yd fmd<j u; oS 
.=re;ajdl¾IK fËa;% ;Sj%;dj" 𝑔 = 10 N kg-1 kï pkaøhdf.a ialkaOh jkqfha" 

 

 (1) 1.99 × 1030 kg (2) 8.06 × 1022 kg (3) 6.08 × 1024 kg 

 (4) 5.89 × 1034 kg (5) 8.59 × 1024 kg  

 

24. rEmfha fmkajd we;s 𝑃𝑄𝑅𝑆 
RcqfldaKdi%dldr lïì oÕrh Odrdjla 
f.k hk os.= lïìhla wi, ksh; 
fõ.hlska jï mi isg ol=Kq mig p,kh 
isÿ lrhs' 𝑃𝑄𝑅𝑆 oÕrfhys fm%ars; Odrdfõ 
osYdj fjkia jk wkql%uh ksrjoHj fokq 
,nkafka" 

 

 (1)  oËsKdj¾;j yd B<Õg jdudj¾;j   

 (2)   jdudj¾;j yd B<Õg oËsKdj¾;j   

 (3)  oËsKdj¾;j" B<Õg jdudj¾;j yd wjidkfha kej; oËsKdj¾;j   

 (4)  jdudj¾;j" B<Õg oËsKdj¾;j yd wjidkfha kej; jdudj¾;j   

 (5)  os.gu oËsKdj¾;j   

 

25. taldldr yrialv j¾.M,hla iys; ndyq isria jk mrsos iú lr we;s U k,hla ;=, os. 𝑙 jk 
riosh l|la wvx.= fõ' k,fha tla ndyqjla ;=, jdhq mSvkh u|la jeälr uqod yerSfï oS k,h 
;=, riosh l| foda,k p,s;hla we;s lrkq olakg ,efí' p,s;fha foda,k ld,dj¾;h 𝑇 kï"  

 

 (1) 𝑇 = 2𝜋 (
𝑙

𝑔
) (2) 𝑇 = 𝜋 (

𝑙

𝑔
) (3) 𝑇 = 2𝜋√

2𝑙

𝑔
 (4) 𝑇 = 2𝜋√

𝑙

𝑔
 (5) 𝑇 = 𝜋√

2𝑙

𝑔
 

  

26.  wrhka iudk ikakdhl f.da, folla u; +𝑞 ne.ska iudk wdfrdamkhla taldldrj me;srS 
mj;s' rEmfha olajd we;s mrsos fuu f.da, fol  tajdfha flakaø w;r mr;rh 𝑅 (≫ 𝑟) jk fia 
;nd we;s kï moaO;sfha uq¿ úoHq;a úNj Yla;sh jkqfha" 

 

 (1) 
𝑞2

4𝜋𝜀0
(

1

𝑅
−

1

𝑟
)      (2) 

1

4𝜋𝜀0

𝑞2

𝑟
 (3) 

𝑞2

4𝜋𝜀0
(

1

𝑅
+

1

𝑟
)     (4) 

1

4𝜋𝜀0

𝑞2

(𝑟+𝑅)
      (5) 

1

4𝜋𝜀0

𝑞2

𝑅
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𝑂1 𝑂2 

uqÿj f.da,h 

2 Ω 

2 Ω 

2 Ω 2 Ω 

2 Ω 

10 V 24 V 

𝐴 

𝐵 

𝐸   𝑟1 

𝐸/2 

𝑙 

𝑅0/2 

𝑟 

𝐺 

𝐴 𝐵 

𝑃 

27. rEmfha oelafjk uqÿjg q wdfrdamKhla ,nd oS we;' 
tys flakaøh 𝑂1 fõ' 𝑂1 yryd f.da,Sh mDIaGh jeà 
we;s i¾jiu wrhla iys; f.da,hla ks¾udKh lr 
we;s kï f.da,S mDIaGh yryd mj;sk úoHq;a i%djh 
jkafka" 

 

 (1) 
𝑞

𝜀0
 (2) 

2𝑞

𝜀0
 (3) 

𝑞

2𝜀0
  

 (4) 
𝑞

3𝜀0
 (5) 

3𝑞

𝜀0
   

 

 

28. rEmfha oelafjkqfha 𝑋 yd 𝑌 wË wvx.= ;,fha 
msysá iu-úNj f¾Ld folls' fuu iu-úNj f¾Ld 
w;r m%foaYfha úoHq;a fË;% ;Sj%;djfha 𝑥 yd 𝑦 

ixrpl 𝐸𝑥 yd 𝐸𝑦 w.hka jkqfha" 
 

 

 

 

 (1) (2) (3) (4) (5) 

𝐸𝑥 (V m−1) -200 -100 50 200 100 

𝐸𝑦 (V m−1) -100 200 50 100 200 

 

29. fuu mrsm:fha oelafjk úoHq;a fldaI mrsmQ¾K jk 
w;r 𝐴 ,ËHh N+.; lr we;' 𝐵 ,ËHfha úNjh 
jkafka" 

 

 (1) -10 V (2) -17 V (3) -20 V 

 (4) - 22 V (5) -24 V 

 

 

30. úoHq;a.dul n,h 𝐸 jk 𝑃 kï úoHq;a fldaIhl 
wNHka;r m%;sfrdaOh 𝑟1 uekSu i|yd ógr 
fia;=jla fhdod we;s wdldrh my; mrsm:fha 
olajd we;' 𝐴𝐵 ógr fia;= lïìfha m%;sfrdaOh 
𝑅0 = 50 Ω fõ' ógr fia;=fõ ol=Kqmi ysveig 
𝑅0/2 m%;sfrdaOhla o" jïmi ysveig by; fldaIh 
o iïnkaO l< úg" l = 72 cm ÿrl oS 𝐺 

.e,ajfkdaógrh Y=kH mdGdxlhla ,nd foa kï" 𝑟1 
w.h jkqfha" 

 

 (1) 1.0 Ω  (2) 2.0 Ω  (3) 2.5 Ω 

 (4) 3.0 Ω  (5) 5.2 Ω   

 
 

31. oS we;s úoHq;a fldaIhl w.% w;rg 𝑅1 m%;sfrdaOhla iïnkaO l< úg fyda tA fjkqjg tu 
fldaIfha w.% w;rg 𝑅2 m%;sfrdaOhla iïnkaO l< úg" tu m%;sfrdaO ;=< iudk úoHq;a Ëu;d 
W;ai¾ck we;s lrhs' tu fldaIfha wNHka;r m%;sfrdaOh iudk jkqfha" 

 

 (1) 
(𝑅1+𝑅2)

2
  (2) √𝑅1(𝑅1 + 𝑅2)  (3) √𝑅2(𝑅1 + 𝑅2)   

 (4) 𝑅1 − 𝑅2  (5) √𝑅1𝑅2  
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𝑉 
𝑃 

60 Ω 

A 

B 

10 𝑉 

40 Ω 

+ − 

(Q) 

𝑅 

𝑅 

𝑅 

𝐵 𝐴 𝐴 𝐵 

4 Ω 

 2 Ω 

 4 Ω 

 2 Ω 

 6 Ω 

 6 Ω 

 6 Ω 

(P) 

𝐶 𝐶 

𝐷 𝐷 

(5) 

𝑉 

(1) 

𝑉 

(4) 

𝑉 

(3) 

𝑉 

(2) 

𝑉 

32. rEmfha fmkajd we;s (P) mrsm:h" (Q) mrsm:h njg m;a l< yels kï" 𝐴 yd 𝐵 w.% w;r iul 
m%;sfrdaOh jkafka" 

 
 
 
 
 
 
 
 
 
 
 
 

 (1) 2.4 Ω  (2) 3.0 Ω  (3) 4.4 Ω  (4) 5.0 Ω      (5) 5.6 Ω 

 

33. fmkajd we;s mrsm:fha ish¨ Wmdx. mrsmQ¾K fõ' P iam¾Ylh A isg B olajd f.k hk úg 
fjda,aÜ ógr mdGdxlh fjkia ùu jvd;a fyd|ska fmkajk m%ia;drh jkqfha" 

 
 
 
 
 
 
 
 
 
 
 
  

 

 

 

 

 

 

 

 

 

34. ikaê fËa;% wdprK g%dkaisiagr (JFETs) yd oaú-O%ej ikaê g%dkaisiagr (BJTs) ms,sn|j lr we;s 
my; m%ldYk i,lkak' 

 (A)  JFET la ;=<ska m%Odk Odrdj i|yd l=yr fuka u bf,lafg%dak o odhl fõ' 
 (B)  BJT l m%Odk Odrdj (𝐼𝐶), mdou Odrdj (𝐼𝐵) uÕska md,kh jk w;r" JFET l m%Odk Odrdj 

(𝐼𝐷), oajdr Odrdj (𝐼𝐺) uÕska md,kh fõ' 
 (C)  BJT l 𝑉𝐶𝐸 = 0 jk úg 𝐼𝐶 WmrSu jk w;r" JFET l 𝑉𝐺𝑆 = 0 jk úg 𝐼𝐷 WmrSu fõ' 
 
 by; m%ldYk w;=reka i;H jkqfha"  
 (1) A muKs'  (2) B muKs'  (3) C muKs'  (4) A yd B muKs' 
 (5) A, B yd C hk ish,a,u'  
 

35. u.Ska iys;j uq¿ ialkaOh 2000 kg jQ úÿ,s fidamdkhla 1.5 m s-1 ksh; fõ.hlska isriaj by<g 
p,s; fõ' fidamdkfha p,s;hg úreoaO iM, m%;sfrdaê n,h 3000 N fõ kï" fidamdkhg 
fudagrh uÕska Yla;sh ,nd oSfï wju iS>%;djh jkqfha" 

 

 (1) 16.0 kW (2) 20.0 kW (3) 23.0 kW (4) 23.5 kW (5) 34.5 kW  
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A 
B 

C 

Q 

(1) 

A 

B 

C 

Q 

(2) 

A 
B 

C 

Q 

(3) 

A 

B 

C 

Q 

(4) 

A 
B 

C 

Q 

(5) 

+5 𝑉 

𝑅𝐶  

B 
C 

E 
𝑅𝐵  

+5 𝑉 

𝑉 

𝑅 
𝑆 

𝐴 𝐵 

𝐸 
𝑟 

36. wNHka;r m%;sfrdaOh 𝑟 iy úoHq;a 
.dul n,h 𝐸 jk úh<s fldaIhla 
iys; mrsm:hlg iú lr we;s ndysr 
m%;sfrdaOh (𝑅) 4 Ω fõ' tys 𝑆 iaúÉÑh 
újD;j we;s úg mrsmQ¾K 
fjda,aÜógrfha  

 mdGdxlh 10 V jk w;r" 𝑆 iaúÉÑh 
ixjD; l< úg tys mdGdxlh 8 V fõ' 
fldaIfha wNHka;r m%;sfrdaOh jkafka" 

 

 (1)  0.05 Ω   

 (2)  0.1 Ω   

 (3)  0.5 Ω   

 (4)  1.5 Ω   

 (5)  1.0 Ω     
 

 
37. my; olajd we;s i;H;d j.=jg wod,j ksjeros f,i ks¾udKh fldg we;s ;d¾lsl mrsm:h 

jkqfha" 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

38. ir, Odrd ,dNh 𝛽 = 100 jk 𝑆𝑖 - j¾.fha 
𝑛𝑝𝑛 g%dkaisiagrhla fhdod we;s my; mrsm:fha 
𝑅𝐵 úp,H m%;sfrdaOh by< w.hl isg 4.3 kΩ 
olajd wvq lsrSfï oS g%dkaisiagrh hdka;ñka 
ix;Dma; fõ kï" 𝑅𝐶   w.h jkqfha" 
 

(1)  10 Ω  (4) 20 Ω   

(2) 30 Ω  (5) 50 Ω   

(3) 60 Ω   

A B C Q 

0 0 0 0 

0 0 1 1 

0 1 0 0 

0 1 1 0 

1 0 0 0 

1 0 1 1 

1 1 0 0 

1 1 1 1 
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𝑉1 

𝑉2 𝑉𝑜𝑢𝑡 

+5 V 

−5 V 

rEmh (1) rEmh (2) 

𝑇 
𝑡 

𝑉(𝑉) 
+3  

−3  

+2  

−2  
+ 

− 
𝑉1 

𝑉2 

(1) 

𝑇 
𝑡 

𝑉𝑜𝑢𝑡(𝑉) 

+5  

−5  

(2) 

𝑇 
𝑡 

𝑉𝑜𝑢𝑡(𝑉) 

+5  

−5  

(3) 

𝑇 
𝑡 

𝑉𝑜𝑢𝑡(𝑉) 

+2  

+5  

−5  

(4) 

𝑇 
𝑡 

𝑉𝑜𝑢𝑡(𝑉) 

+2  

−5  

(5) 

𝑇 
𝑡 

𝑉𝑜𝑢𝑡(𝑉) 

+2  

+3  

39. my; oelafjk mrsmQ¾K ldrld;aul j¾Ol mrsm:fha iemhqï fjda,aàh;djh ± 5 V fõ' ld,h 
(𝑡) iuÕ 𝑉1 yd 𝑉2 m%odk i|yd (1) rEmfha oelafjk fjda,aàh;d úp,khka ,nd foa'    

  

 

 

 

 

  
  

 

 

 

 

 

 𝑇 ld,h ;=, m%;sodk fjda,aàh;djh 𝑉𝑜𝑢𝑡 ys úp,kh fyd|skau ksrEmKh jkafka my; ljr 
m%ia;drfhka o? 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

40. os. 10 cm la jQ flaIsl k,hla øj îlrhl isriaj .s,ajd we;' túg îlrfha øj m%IaGfhka 
by<g jQ k, fldgfia os. 8 cm úh' flaYsl k,h ;=, øjh 6 cm la Wig Woa.ukh ù ;sìKs' 
fuúg flaIsl k,h ;=< øj udjlh yrs w¾O f.da,dldr úh' oeka îlrfha øj mDIAGfhka 
by<ska jQ k,fha Wi 4 cm la jk fia k,h øjh ;=,g .s,ajQ úg øj udjlfha iam¾Y fldaKh 
jkafka"  

 

 (1) 0 ℃  (2) cos−1 (
1

3
)  (3) cos−1 (

2

3
)  (4) cos−1 (

2

5
)   (5) cos−1 (

3

5
)  
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𝑙 ℎ 

(2) 

𝑉

𝑡
 

𝐴2 
(1) 

𝑉

𝑡
 

𝐴2 
(5) 

𝑉

𝑡
 

𝐴2 
(4) 

𝑉

𝑡
 

𝐴2 
(3) 

𝑉

𝑡
 

𝐴2 

41. fmd,j uÜgug 𝑆 Wila by< oS jia;=jla iSrefjka uqod yrskq ,efí' ksYaÑ; Wil oS jia;=fõ 
pd,l Yla;sh" tys úNj Yla;sh fuka ;=ka .=Khla fõ' tu ,ËHhg fmd<j uÜgfï isg Wi 
yd tu fudfydf;a wxY=fõ fõ.h ms<sfj,ska"  

 

 (1) 
𝑆

4
,   √

3𝑔𝑆

2
 (2) 

𝑆

2
,   √3𝑔𝑆 (3) 

𝑆

4
,   √

𝑔𝑆

2
 (4) 

𝑆

4
,   

√𝑔𝑆

2
 (5) 

𝑆

4
,   

√3𝑔𝑆

2
  

 

42. rEmfha olajd we;s f,i ieliQ moaO;shl jQ ;sria k,hla Tiafia wkjr; yd wkdl+, f,i 
ÿiai%dù øjhla .,d hdug i,iajkq ,efí' k,h yrialv taldldr isÿrlska hqla; fõ hehs o  

tu isÿf¾ j¾.M,h 𝐴 hehs o is;kak' rEmfha 
olajd we;s ℎ Wi ksh;j mj;ajd .kS' iudk 𝑙  
os.la yd fjkia yrialv fËa;%M, iys; k< 
lSmhla Ndú;fhka 𝑡 ld,hla ;=< oS .,d hk 
øj mrsudj 𝑉 uek m%ia;dr.; lsrSfï oS my; 
ljr m%ia;drh jvd;a ksjeros fõ o?    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

43. ialkaOh 𝑚 yd wrh 𝑟 jk i¾jiu inka oshr ìxÿ 8 la tl;= ù ;ks inka oshr ìxÿjla iEfoa' 
inka oshrfha úYsIaG ;dm Odrs;dj 𝑐 yd mDIaGsl wd;;sh 𝑇 kï" fuys oS we;s úh yels Wmrsu 
WIaK;aj ke.au jkqfha" 

 

 (1) 
2𝜋𝑟2𝑇

𝑚𝑐
  (2) 

4𝜋𝑟2𝑇

𝑚𝑐
  (3) 

8𝜋𝑟2𝑇

𝑚𝑐
    (4) 

16𝜋𝑟2𝑇

𝑚𝑐
  (5) 

32𝜋𝑟2𝑇

𝑚𝑐
 

  

44. fNaOl m%;Hd n,h f;la u yqlaf.aa kshuh ms<smosk lïìhl fNaol n,h 6 N fõ' fuu lïìh 
iudk fldgia follg lmd tajd iudka;r.; j iïnkaO lr ixhqla; líìhg n,hla imhhs' 
fuu lïì ixhqla;h leãu i|yd fhdok n,hg ;sìh hq;= wju w.h jkqfha" 

 

 (1) 1.5 N (2) 2.0 N (3) 6.0 N (4) 12.0 N  (5) 24.0 N

   

45. úlsrKYS,S øjHhl w¾O wdhq ld,h ñks;a;= 30 la fõ' fuu øjH wvx.= idïm,hl 40% la Ëh 
ù we;s wjia:djl isg 85% Ëh ùu olajd w;r;=r .;jk ld,h (ñks;a;=) jkqfha" 

 

 (1) 30  (2) 60  (3) 15  (4) 10  (5) 45   

 

46. pd,l Yla;sh 𝐾 iy ã fn%da.a,S ;rx. wdhduh 𝜆 jk ksoyia wxY=jla tla;rd m%foaYhlg we;=¿ 
jQ úg" tys úNj Yla;sh 𝑉 njg m;a fõ' wxY=fõ kj ã fn%da.a,S ;rx. wdhduh (𝜆′) ,nd fok 
ksjeros m%ldYh jkqfha" 

 

 (1) 𝜆√
𝑉

𝑉−𝐾
 (2) 𝜆 (1 +

𝐾

𝑉
) (3) 𝜆√

𝐾

𝐾−𝑉
 (4) 𝜆 (1 −

𝐾

𝑉
) (5) 𝜆√

𝐾

𝑉+𝐾
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(3) 

∞ 

∞ 

𝑂 

(5) 

∞ 

∞ 𝑂 

(2) 

∞ 
∞ 

𝑂 
(1) 

∞ 

∞ 

𝑂 

(4) ∞ 

∞ 

𝑂 

𝐼 
𝐼 𝐼 

𝐼 
𝐼 

60° 
30° 𝑋 

𝐵 

𝐶 𝐷 

𝑌 

𝐴 

47. wNHka;r wrh 𝑅 jk l=yr is,skavrhla ;=< wrh 𝑟 yd os. 𝑙 jk >k is,skavrhla iudËj 
iúlr we;s w;r is,skavr w;r mr;rh ÿiai%dú;d ix.=Klh 𝜂 jk f;,a j¾.hlska mqrjd we;' 
>k is,skavrh 𝜔 ksh; fldaKsl m%fõ.hlska N%uKh lsrSug ,nd osh hq;= Ëu;djh jkqfha" 

 

 (1) 
2𝜋𝑟𝑙𝜂𝜔2

(𝑅+𝑟)
 (2) 

2𝜋𝑟2𝑙𝜂𝜔2

(𝑅−𝑟)
 (3) 

2𝜋𝑟3𝑙𝜂𝜔2

(𝑅−𝑟)
 (4) 

2𝜋𝑟𝑙𝜂𝜔

(𝑅−𝑟)
 (5) 

2𝜋𝑟3𝑙𝜂2𝜔

(𝑅−𝑟)
 

   

48. rEmfha olajd we;s mrsos ABCD wdia;rh XA yd YB kï ;ka;= follska t,a,d AB mdoh ;sria 
jk mrsos iu;=,s;j ;nd we;' YB ;ka;=j lmd ouk ,o kï" AB mdoh há isri iuÕ idok 
fldaKh jkqfha" 

 
 (1) 15° 

 (2) 30° 

 (3) 45° 

 (4) 60° 

 (5) 75° 

 

 

 

 

 

49. m%ldY fldaIhla yd iïnkaO mrSËKhl oS" 𝑃, 𝑄 yd 𝑅 kï fjkia f,day ;=kla i|yd ,efnk 
m%ldY bf,lafg%dakj, WmrSu pd,l Yla;S w.hka ms<sfj,ska" 𝐸𝑃, 𝐸𝑄 yd 𝐸𝑅 jk w;r tajd" 
𝐸𝑃 = 2𝐸𝑄 = 2𝐸𝑅 f,i mj;S' 𝑃 yd 𝑄 f,day Ndú;fha oS tlu wdf,dal m%Njhla fhdod.;a w;r 
𝑅 f,dayh Ndú;fha oS fjkia wdf,dal m%Njhla fhdod.kq ,eîh' 𝑃, 𝑄 yd 𝑅 f,day i|yd ld¾hh 
Y%s;hka ms<sfj,ska" 4.0 eV, 4.5 eV yd 5.5 eV fõ' 𝑅 f,dayh Ndú;fha oS fhdod .kq ,enQ wdf,dal 
m%Njfha f*dafgdakhl Yla;sh jkqfha" 

 

 (1) 8.0 eV  (2) 7.5 eV  (3) 7.0 eV (4) 6.0 eV (5) 5.2 eV  

 

 

50. iudk wrhka we;s pdm fldgia iy f¾Çh fldgia we;s jk fia wmrsñ; os. lïìhla kjd we;s 
wdldr lSmhla my; rEmfha olajd we;' tajdfha iudk Odrd olajd we;s osYdj,g .,hs' tu pdm 
fldgiaj, 𝑂 flakaøfha jeäu pqïnl i%dj >k;ajhla we;af;a ljr wdldrfha o? 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

************* 
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A B 

𝑚 

𝑅 

𝑟 

O 

rEmh 2 

𝑚 

𝑙 

rEmh 1 

 
 
 
 
 
 
 

 
 

ld,h meh 3 ls 
 

A fldgi - jHqy.; rpkd 
 

m%Yak ish,a,g ms<s;=re imhkak' 

 

01.  (a)  rEmh 1 ys oelafjk mrsos l=vd f,day f.da,hla wú;kH 
;ka;=jl fl<jrl .eg.id ir, wj,ïnhla idod we;s 
w;r isria ;,hl mj;sk mrsos thg l=vd foda,k ,nd 
fohs' ir, wj,ïnhl tla foda,khlg ld,h fyj;a 

foda,kfha wdj¾; ld,h" 𝑇 = 2𝜋√
𝑙

𝑔
 f,i ,efí' fuys 

𝑙 wj,ïnfha iM, os. jk w;r" 𝑔 .=re;ajc ;ajrKh 
fõ' 

 by; iólrKh udk wkqj ksjeros jk nj fmkajkak' 

 
--------------------------------------------------------------- 

-------------------------------------------------------------------------------------------------- 

 --------------------------------------------------------------------------------------------------------- 

---------------------------------------------------------------------------------------------------------- 

(b)  jl%;d wrh 𝑅 jk m%udKj;a r¿ njla iys; jl% mDIaGhla u; ialkaOh 𝑚 yd wrh 𝑟 
(𝑟 << 𝑅) jk f.da,hla A yd B w;r tl u isria ;,hl l=vd foda,k we;s lrhs' 

(i)  fujeks wjia:djl oS" l=vd f.da,h iM, os. 
(𝑅 − 𝑟) jk ir, wj,ïnhlg ;=,H f,i 
ie,lsh yels jQj;a" tys wdj¾; ld,h" 

 𝑇 = 2𝜋√
(𝑅−𝑟)

𝑔
  f,i fhdod .ekSu ksjeros 

fkdfõ' fuu foda,khg by; m%ldYkh j,x.= 
fkdjkafka ukao? 

 
 -------------------------------------------------------- 

 -------------------------------------------------------- 

  -------------------------------------------------------- 
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(ii)  jl%;d wrh 𝑅 jk jl% mDIaGhla u; ,siaid hdulska f;drj isria ;,hl 
fmfrf,ñka foda,kh jk wrh 𝑟 jk f.da,Sh jia;=jl wdj¾; ld,h"              

𝑇 = 2𝜋√
7(𝑅−𝑟)

5𝑔
 uÕska ,nd foa' 

 úIalïN fjkia jdfka f.da, lSmhla rEmh 2 ys olajd we;s mrsos jl% mDIaGh u; 
AOB ;,fha foda,kh fldg wdj¾; ld,h uek m%ia;drsl l%uhla Ndú;d fldg 
.=re;ajc ;ajrKh (𝑔) i|yd w.hla ,nd .ekSug YsIHfhl=g mjid we;' fï i|yd 
úYalïNhka" 2 mm, 4 mm, 6 mm, 8 mm yd 10 mm f,i i|yka jdfka f.da, myla 
Tyqg imhd we;' 

 

(1)  𝑑 ys w.hka ksjeros oehs mrsËd lsrSug Ndú;d l< hq;= jvd;au iqÿiq úoHd.dr 
WmlrKh l=ula o? 

 
------------------------------------------------------------------------------------------- 

(2)  isiqjd m<uqj úIalïNh  2 mm jQ f.da,h foda,k i|yd fhdod .kS' tys oS" 
bf,lafg%dksl kej;=ï Trf,daiqjla Ndú;d lr tla foda,khla i|yd .;jk 
ld,h f,i wjia:d ;=kloS ,nd.;a mdGdxl 1.25 s, 1.30 s iy 1.35 s úh' 

(I)  bf,lafg%dksl kej;=ï Trf,daiqjl l=vdu ñkqu l=ulao? 

 
 ------------------------------------------------------------------------------------- 

(II) by; ,nd .;a ñkqï j,g wkqj" úIalïNh 2 mm jQ f.da,h i|yd 
uOHkH wdj¾; ld,h fldmuK o? 

 
 ------------------------------------------------------------------------------------ 

(III)  wdj¾; ld, ñkqfï m%;sY; fodaIh 0.1% lg jvd wvq ùug kï" wju 
jYfhka foda,k fldmuK ixLHdjlg ld,h ueksh hq;= o? 

 
 ------------------------------------------------------------------------------------- 

 ------------------------------------------------------------------------------------- 

 ------------------------------------------------------------------------------------- 

 

(c)  by; oelajQ jdfka f.da, Ndú;fhka foda,k 25 lg ld,h uek f.da, tl tlla i|yd 
foda,k ld,dj¾;h (𝑇) fiùug isiqjd ;SrKh lrhs' jdfka f.da,hl úIalïNh (𝑑) 
iajdh;a; úp,H f,i f;dardf.k m%ia;drhla we|Sug Tyq n,dfmdfrd;a;= fõ'  

(i) 𝑇 i|yd jQ iólrKh" ir, f¾Çh m%ia;drhla we|Sug iqÿiq jk 𝑦 = 𝑚𝑥 + 𝑐 fmdÿ 
wdldrhg ilikak' 

 
 ----------------------------------------------------------------------------------------------- 

 ----------------------------------------------------------------------------------------------- 

  ----------------------------------------------------------------------------------------------- 
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𝑃1  
𝑃2  

A 

B C 

(ii)  ,nd.;a wdj¾; ld, w.hka yd f.da,j, úIalïNhka Ndú;fhka we|s by; wdldr 
m%ia;drhl wkql%uKh yd wka;# LKavh ms<sfj,ska" −2.8 s2 m-1 iy 1.75 s2 fõ' 

(1)  mrsËKd;aulj .=re;ajc ;ajrKhg ,efnk w.h l=ula o? 

 -------------------------------------------------------------------------------------------- 

 -------------------------------------------------------------------------------------------- 

 -------------------------------------------------------------------------------------------- 

 

(2)  jl% mDIaGfha jl%;d wrh fldmuK o? 

 
 -------------------------------------------------------------------------------------------- 

 -------------------------------------------------------------------------------------------- 

 -------------------------------------------------------------------------------------------- 
 

 

02. (a)  wjê fldaK l%ufhka oS we;s m%siauhla idod we;s ùÿrej, j¾;kdxlh fiùug Tng 
kshñ;j we;' fï i|yd wjYH jk w|sk mqjrejla" iqÿ lvodishla" fldaK udkh" 
ljlgqj" mekai, yd  w,afmfk;s lSmhla imhd we;' 

(i)  mrSËKh i|yd wjYH wfkla WmlrKh l=ulao? 

 
 ----------------------------------------------------------------------------------------------- 

(ii)   mrsËKfha m<uq mshjr f,i w|sk mqjrej u; iqÿ lvodish iúlr.kq ,efí' bka 
wk;=rej isÿ l< hq;= mrsËKd;aul mshjr l=ulao? 

 
 ----------------------------------------------------------------------------------------------- 

 ----------------------------------------------------------------------------------------------- 

(iii) m%siauh yryd .uka .kakd wjê wjia:djg wod, lsrKh ,nd .ekSu i|yd jia;=jla 
f,i m%siaufha AB odrh foiska isgjQ 𝑃1 yd 𝑃2 w,afmfk;s foll msysàu my; 
rEmfha oelafõ'  
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A 

B C 

𝑃3 

𝑃4 

X 

Y 

O 

N 
𝐼3 

(1)  jia;= w,afmfk;a; f,i Ndú;hg jvd;a iqÿiq jkafka ljr w,afmfk;a; o? 

 
 -------------------------------------------------------------------------------------------- 

(2)  Tnf.a f;dard .ekSug fya;= olajkak'  

 
 -------------------------------------------------------------------------------------------- 

 -------------------------------------------------------------------------------------------- 

 -------------------------------------------------------------------------------------------- 

 

(b)  my; rEmfha olajd we;s mrsos O kï jia;=fjka wdrïNj AC mDIaGh fj; ,Õd jk lsrK 
w;rska wjê wjia:djg wkqrEm lsrKh ,nd .ekSug ks¾udKd;aul l%uhla fhdod .; 
yels h' tu rEmfha" ON hkq O isg AC mdohg w|skq ,enQ ,ïNl f¾Ldj fõ' by; i|yka 
wjê lsrKhg wkqrEm ks¾.; lsrKh mrsËKd;aulj ,nd .ekSug Tn úiska Ndú;d l< 
w,afmfk;s fofla msysgqï" 𝑃3 yd 𝑃4 uÕska oelafõ hehs is;kak' 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(i)  ks¾.; lsrKh ,nd .ekSug 𝑃3 yd 𝑃4 w,afmfk;s isgqùfï oS wKq.ukh l< hq;= 
mrsËKd;aul mshjr l=ulao? 

 ----------------------------------------------------------------------------------------------- 

 ----------------------------------------------------------------------------------------------- 

 ----------------------------------------------------------------------------------------------- 

 ----------------------------------------------------------------------------------------------- 

  ----------------------------------------------------------------------------------------------- 
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(ii)  AC mDIaGfhka wjê mrdj¾;khg ,la jk lsrKh we| olajkak' wjê fldaKh 𝑐 
rEmh u; <l=Kq lrkak' 

(iii)  O isg wdrïNj" by; rEmfha AC mdoh u; <l=Kq fldg we;s X yd Y kï ,ËH 
fol u; m;kh jk lsrK foll bka wk;=rej iïmQ¾K .uka uÕ tu rEmh 
u; we| olajkak'  

(iv)  BC mDIaGh ;=<ska oel .; yels wjika m%;sìïnh 𝐼3 fõ' iqÿiq lsrK folla 
Ndú;fhka rEmfha olajd we;s 𝐼3 ys msysàfï ksjeros nj ;yjqre lrkak' 

(v)  ùÿre yd jd;h w;r wjê fldaKh 𝑐 kï" ùÿrej, j¾;kdxlh 𝑛𝑔 i|yd 

m%ldYkhla ,shd olajkak (jd;fha j¾;kdxlh 𝑛𝑎 = 1 f,i .kak). 

 ----------------------------------------------------------------------------------------------- 

 ----------------------------------------------------------------------------------------------- 

  ----------------------------------------------------------------------------------------------- 
 

(c). øjhl j¾;kdxlh fiùu i|yd o wjê fldaK l%uh fhdod .; yels h' fï i|yd l=vd 
øj m%udKhla yd wkaùË lodjla Tng ,nd oS we;ehs is;kak' 

(i)  fujeks mrsËKhla isÿ lsrSug ùÿre yd iei|Sfï oS øjhg mej;sh hq;= úfYaIs; 
.=Kh ;Dma; l< hq;= wjYH;djh l=ulao? 

 ----------------------------------------------------------------------------------------------- 

(ii)  mrsËKh i|yd Tn oS we;s l=vd øj m%udKh Ndú;d lrkafka flfia o? 

 ----------------------------------------------------------------------------------------------- 

 ----------------------------------------------------------------------------------------------- 

  ----------------------------------------------------------------------------------------------- 

 

(iii) oS we;s øjh Ndú;d lrñka ksjeros mrsËKd;aul l%uh wkq.uKh l< miqj Tng 
ùÿre yd øjh w;r wjê fldaKh 𝑐′ f,i ,efí hehs is;kak' øjfha j¾;kdxlh 
(𝑛𝑙) i|yd m%ldYkhla ùÿrej, j¾;kdxlh" 𝑛𝑔 yd 𝑐′ weiqfrka ,shd olajkak' 

 ----------------------------------------------------------------------------------------------- 

 ----------------------------------------------------------------------------------------------- 

  ----------------------------------------------------------------------------------------------- 
 

(iv) 𝑐′ = 62° fõ kï" ùÿrej, j¾;kdxlh 𝑛𝑔 =1.5 f,i f.k Ndú;d l< øjfha 

j¾;kdxlh fidhkak [cos 62° = 0.469,  sin 28° = 0.469  yd sin 62° = 0.882  ]. 

 ----------------------------------------------------------------------------------------------- 

 ----------------------------------------------------------------------------------------------- 

  ----------------------------------------------------------------------------------------------- 
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;'ñiagrh 

.s,a¨ï ;dmlh 

>k rn¾ l=Üáh 

03. (a)  hï jia;=jl WIaK;ajh fjkia lsÍug wjYH ;dm m%udKh r|d mj;sk tla idOlhla 
jkqfha tu jia;=j idod we;s øjHhhs' ta i|yd wod< jk ;j;a idOl 2 la ,shkak' 

(1) ----------------------------------------------------------------------------------------------- 

(2)  ----------------------------------------------------------------------------------------------- 

 

(b) >k rn¾ j,ska NdKav ;ekSfï oS Ndkavj, ;dmhg Tfrd;a;= oSfï yelshdj ms,sn|j 
ie,ls,su;a úh hq;= h' ta i|yd rn¾j, úYsIaG ;dm Odrs;djh yd ;dm ikakdhl;djh 
jeks ;dm .=K ms,sn| jQ wjfndOh jeo.;a fõ' >k rn¾ l=Üáhla wdldr lene,a,la 
Wmfhda.S lrf.k rn¾j, úYsIaG ;dm Odrs;dj fiùu i|yd fhdod .; yels wegjqula 
my; rEmfha oelafõ' fuys oS wNHka;rfha WIaK;ajh uekSug iqÿiq jk mrsos tys uOHfha 
;'ñiagrhl WIaK;ajhg ixfõoS n,an fldgi iú l< >k rn¾ lene,a,la ;dmk n÷kl 
wvx.= c,fha .s,ajd .s,a¨ï ;dmlhla Ndú;fhka r;a lrkq ,efí' ;dmk n÷k fyd|ska 
mrsjrKh fldg we;s nj i,lkak' 

  

 

 

 

 

 

 

(i)  fuu mrsËKfha oS WIaK;ajhg wu;rj rn¾ lene,af,a uek .; hq;= wfkla rdYsh 
l=ulao? ta i|yd fhdod .kakd WmlrKh l=ulao ? 

 ----------------------------------------------------------------------------------------------- 

 ----------------------------------------------------------------------------------------------- 

  ----------------------------------------------------------------------------------------------- 

 

(ii)   ;'ñiagrfha WIaK;ajhg ixfõoS n,an fldgi rn¾ lene,af,a uOHfhys .s,aùug 
fya;=j ljf¾o ? 

 ----------------------------------------------------------------------------------------------- 

 ----------------------------------------------------------------------------------------------- 

  ----------------------------------------------------------------------------------------------- 

 

(iii)  mrsËKh wjidkfha oS rn¾ lene,a, m;a jQ WIaK;ajh f,i .kq ,nkafka 
;'ñiagrfha WIaK;ajh o?" c, nÿfka mj;sk WIaK;ajudKfha WIaK;ajh o? 

ke;fyd;a fjkia w.hla o? myokak'  

 ----------------------------------------------------------------------------------------------- 

 ----------------------------------------------------------------------------------------------- 

  ----------------------------------------------------------------------------------------------- 
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(c)  fhdod .;a .s,ajqï ;dmlfha úoHq;a Ëu;djh 1.4 kW o" Ndú; l< c, ialkaOh 1 kg yd 
Ndú;d l< rn¾ lene,af,a ialkaOh 100 g o fõ' n÷fka ;dm Odrs;djh 900 J K-1 yd 
c,fha úYsIaG ;dm Odrs;djh 4200 J kg-1 K-1 jk w;r" ;dmh iemhSug wdikak;u 
wjia:dfõ oS moaO;sfha WIaK;ajh 27 ℃ úh'  

(i)  ñks;a;= 5 l ld,hla ;dmlh l%shd;aul lrjkq ,enQfõ kï tuÕska ckkh flfrk 
uq¿ ;dm m%udKh fidhkak' 

 ----------------------------------------------------------------------------------------------- 

 ----------------------------------------------------------------------------------------------- 

  ----------------------------------------------------------------------------------------------- 

(ii)  moaO;sfha c,h ;=< .s,ajd ;enQ WIaK;ajudkfha lshùu 95 ℃ kï" nÿk yd tys 
wvx.= c,h uÕska ,nd .;a ;dm m%udKh fldmuK o?  

 ----------------------------------------------------------------------------------------------- 

 ----------------------------------------------------------------------------------------------- 

  ----------------------------------------------------------------------------------------------- 
 

(iii)  by; ld,h ;=< oS rn¾ lene,a, ,ndf.k we;s ;dm m%udKh fldmuK o? 

 ----------------------------------------------------------------------------------------------- 

 ----------------------------------------------------------------------------------------------- 

  ----------------------------------------------------------------------------------------------- 

(iv)  by; .Kkfha oS Tn isÿ l< Wml,amkh l=ulao? 

 ----------------------------------------------------------------------------------------------- 

 ----------------------------------------------------------------------------------------------- 

   

(v)  ñks;a;= 5 l ld,hla wjidkfha ;'ñiagrfha WIaK;ajh lshùu 85 ℃ o c, nÿfka 
mj;sk WIaK;ajudKfha lshùu 95 ℃ o fõ' rn¾ lene,a, m;ajk WIaK;ajh f,i 
by; mdGdxlj, uOHhk WIaK;ajh f.k" rn¾j, úYsIaG ;dm Odrs;djh .Kkh 
lrkak'  

 ----------------------------------------------------------------------------------------------- 

 ----------------------------------------------------------------------------------------------- 

  ----------------------------------------------------------------------------------------------- 
 

(iv)  rn¾ lene,af,a wNHka;rfha WIaK;ajh" tys mDIaGfha WIaK;ajhg jvd wvq w.hla 
.kS' thg fya;= meyeos<s lrkak' wNHka;r WIaK;ajh yd mDIaGfha WIaK;ajh w;r 
fjki wvq lr .ekSug i|yd isÿ l< yels fjkialula olajkak'  

 ----------------------------------------------------------------------------------------------- 

 ----------------------------------------------------------------------------------------------- 

  ----------------------------------------------------------------------------------------------- 
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𝑃 

𝑆 

𝐸 𝑅 
𝑋 

𝑌 

(d)  rn¾j, úYsIaG ;dm Odrs;dj i|yd jvd fyd| idOdrK w.hla ,nd .ekSug wKq.ukh 
l< yels mshjr lSmhla fhdackd lrkak'  

 --------------------------------------------------------------------------------------------------------- 

 --------------------------------------------------------------------------------------------------------- 

 --------------------------------------------------------------------------------------------------------- 

 --------------------------------------------------------------------------------------------------------- 

  --------------------------------------------------------------------------------------------------------- 

 

04. (a)  ´ïf.a kshuh i;Hdmkh lsrSu i|yd mrsËKhla ie,iqï lsrSug isiqfjl=g kshuj we;' 
fï i|yd X yd Y w.% w;rska úp,H úNj wka;rhla ,nd .ekSu i|yd 5 kΩ l Odrd 
kshdulhla" iaúÉhla (𝑆) yd wNHka;r m%;sfrdaOh fkd.sKsh yels jQ úoHq;a .dul n,h 
6 V jQ fldaIhla iïnkaO my; mrsm:h fhdod .ekSug ie,iqï lrhs' óg wu;rj 
weógrhla" fjda,aÜógrhla yd 60 Ω ksh; m%;sfrdaOhla o imhd we;' 

 

 

 

 

 

 

 

 

(i) fuu mrsËKfha oS 60 Ω m%;sfrdaOlh yryd úNj wka;rh (𝑉) fjkia lrñka ta 
;=,ska .,k Odrdj (𝐼) uek .ekSug fhdod .kakd mrsm: fldgi oS we;s whs;uj, 
ixfla; Ndú;d lrñka by; rEmfha u we| olajkak' 

(ii) Tn úiska iïmQ¾K l< mrsm:fha oS we;s weógrfha iy fjda,aÜógrfha w.%j, (+) 

yd (-) O%eùh;djhka ksjerosj ,l=Kq lrkak' 

(iii) mrsm:h i|yd fhdod .; hq;= weógrfha mQ¾K mrsudK W;al%uK Odrdj l=ula úh 
hq;= o? (weógrfha wNHka;r m%;sfrdaOh fkdi,ld yrskak) 

 ----------------------------------------------------------------------------------------------- 

 ----------------------------------------------------------------------------------------------- 

  ----------------------------------------------------------------------------------------------- 

(iv) by; (iii) ys i|yka l< mQ¾K mrsudK W;al%uKh iys; weógrh Ndú;d lsrSfï 
jdish l=ulao? 

 ----------------------------------------------------------------------------------------------- 

 ----------------------------------------------------------------------------------------------- 

  ----------------------------------------------------------------------------------------------- 
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(0, 0) 

𝐼 

𝑉 

(v) fuys 𝑆 i|yd jvd;au iqÿiq h;=r l=ula o? fuu mrsËKfha oS th Ndú;d lrk 
wdldrh fláfhka i|yka lrkak' 

 ----------------------------------------------------------------------------------------------- 

 ----------------------------------------------------------------------------------------------- 

 ----------------------------------------------------------------------------------------------- 

  ----------------------------------------------------------------------------------------------- 
 

(vi) mrsËKfhka ,nd.;a ñkqï weiqfrka ´ïf.a kshuh i;Hdmkh lsrSug wod, 
m%ia;drfha o< igykla w|skak' tys wË ,l=Kq lrkak' 

 

 

 

 

 

 

 

 

(b) by; a (i) ys iïmQ¾K l< mrsm:fha 60 Ω m%;sfrdaOlh bj;a lr tu ia:dkhg is,slka 
(𝑆𝑖) osfhdavhla iúlr ikaê osfhdavhl 𝐼 − 𝑉 ,dËKsl jl%h we|Sug fuu mrSËKh 
úlrKh lrkq ,efí' 

(i) fï i|yd uhsfl%da weïmshr (μA)" ñ,s weïmshr (mA)" yd weïmshr (A) mrdi iys; 
nyq ógrhla imhd we;s úg my; wjia:djka i|yd ,dËKsl ,nd .ekSug fhdod 
.kakd mrdi iqÿiq mrsos i|yka lrkak' 

ikaê osfhdavh fmr keUqre úg : ----------------------------------------------------- 

ikaê osfhdavh miq keUqre úg : ------------------------------------------------------ 

   

(ii) ,nd.;a ñkqïj,ska 𝐼 − 𝑉 ,dËKsl jl%fha o< yevh my; rEmfha oelafjk wË 
w;r we| olajkak' osfhdavfha úNj ndOlh 𝑉𝑏 f,i ,l=Kq lrkak' 
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𝑃 

𝑆 

𝐸 𝑅 
𝑋 

𝑌 

𝐼 

𝑉 
(0, 0) 

(c) m%;sfrdaOhla iuÕ iudka;r.;j fik¾ osfhdavhla fh¥ mrsm:hl 𝐼 − 𝑉 ,dËKsl 
mrsËd lsrSug Tng kshuj we;' fï i|yd wu;rj fik¾ fjda,aàh;dj 𝑉𝑍 = 5.0 V jQ 
fik¾ osfhdavhla yd wdrËl m%;sfrdaOhla (𝑅𝑆) Tng ,nd oS we;' 

(i) by; a (i) ys iïmQ¾K l< mrsm:fha 60 Ω m%;sfrdaOhg iudka;r.;j fik¾ 
osfhdavh iïnkaO lr iqÿiq mrsos wdrËl m%;sfrdaOhla (𝑅𝑆) fhdoñka my; mrsm:h 
iïmQ¾K lrkak' 

 

 

 

 

 

 

 

 

 (ii) fuu mrsm:hg wod,j wfmaËs; 𝐼 − 𝑉 ,dËKslh my; m%ia;drfha we| iqÿiq mrsos 
𝑉𝑍 <l=Kq lrkak' 

 

 

 

 

 

 

 

 

 

 

 

 

 

***** Tng iqN wkd.;hla ***** 

- Prof. Kalinga Bandara - 
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ld,h meh 3 ls 
 

B fldgi - rpkd 
 

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

 

05. (a) (i)  wdlsñäia uQ,O¾uh ,shd olajkak' 
 

(ii)  700 N nr we;s mqoa.,fhl= Tyqf.a fmky¿ jd;fhka msrS we;s úg Tyqf.a mrsudfjka 
3% c,fhka by<ska mejf;ñka c,fha mdfõ' c,fha >k;ajh 1000 kg m-3 jkafka 
kï Tyqf.a iM, >k;ajh fidhkak' 

 

(b)  wdlsñäia uQ,O¾uh ffjoH úoHdfõ oS m%dfhda.sl Ndú;hg .; yels h' tys oS" 
mqoa.,fhl=f.a YrSrfha fïoh (Body Fat) m%;sY;h fldmuK oehs ;lafiare lsrSug 
fndfyda úg wjYH fõ' ksfrda.S jeäysá mqoa.,fhl=f.a fïoh m%;sY;fha uOH w.h 13% 
muK fõ' fïoh c,hg yd YrSrfha wfkl=;a ix>glj,g jvd wvq >k;ajhlska hqla; 
neúka" jeä fïo m%;sY;hla iys; YrSr c,h ;=, jeämqr mdù hkq we;ehs wm 
n,dfmdfrd;a;= fjuq' fujeks wjia:djl uq,skau l< hq;af;a frda.shdf.a idudkH 
>k;ajh uek .ekSuhs' YrSr >k;ajh hkq frda. úksYaph iy u,, l%svd mqyqKqj i|yd 
Wkkaÿjla olajk mqoa.,fhl=f.a YrSrfha fïo m%;sY;fha tla o¾Ylhls' 

 
YrSrfha >k;ajh ;SrKh lsrSfï mshjrla f,i 
mqoa.,fhla iïmQ¾Kfhka c,fha .s,S isák úg 
Tyqf.a nr lsrd .; hq;= h' fï i|yd idudkHfhka 
"fïo gexlsh" f,i ye|skafjk l%ufõoh fhdod 
.kS' tjeks wjia:djl f,day rduqjl r|jkq ,nk 
frda.shd iys; moaO;sh uq¿ukska c,h ;=< .s,ajkq 
,efí' flfia kuq;a fujeks mrsËKhl oS" ,nd .kq 
,nk ñkqï i|yd frda.shdf.a fmky¿ j, b;srsù 
we;s jd;h yd wdudY wdka;rsl m;%sldj ;=< isrù 
we;s jd; mrsudj, n,mEu i|yd ksjeros lsrSï l< 
hq;= fõ'    

 
(i)  by; i|yka f,i mqoa.,hd muKla c,fha 

.s,ajkq fjkqjg f,day rduqjla Ndú;d l, hq;= 
jkafka wehs oehs meyeos<s lrkak' 

 

(ii)  tla mqoa.,fhl=f.a nr jd;fha oS lsrE úg 700 

N w.hla o iïmQ¾Kfhka c,fha .s,S we;s úg 
fmkajk nr 35 N w.hla o f,i ,efí'  
(1) Tyqf.a YrSr mrSudj 𝑉𝑇 .Kkh lrkak' 
(2) Tyqf.a iM, YrSr >k;ajh 𝜌𝑇 .Kkh lrkak' 
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80° 

80° 

cx.u 
ÿrl:kh N+ ia:djr 

pkaøsldj 

m%ldY ;ka;= ikaksfõok 
uOHia:dkh (OFCC) 

iulh 

(iii)  by; .Kkh l< mqoa.,hdf.a YrSr mrSudj 𝑉𝑇 = 𝑉𝑓 + 𝑉𝑏 f,i .kq ,efí' fuys 𝑉𝑓 

hkq YrSrfha wvx.= fïo mrsudj jk w;r 𝑉𝑏 hkq fïoh fkdjk wfkl=;a ix>gl 
fldgiaj, mrsudj fõ' fufia .ekqug kï" Tyqf.a c,fha oS nr lsrSug m%:u Tyq 
l< hq;= foa l=ula o? 

 

(c)  mqoa.,fhl=f.a YrSr ialkaOh 𝑀 úg" uq¿ ialkaOfhka fïoh f,i mj;sk Nd.sl m%udKh 
𝑥 kï"  

  (i) 𝑉𝑇 =
𝑥𝑀

𝜌𝑓
+

(1−𝑥)𝑀

𝜌𝑏
 jk nj fmkajkak' fuys 𝜌𝑓 yd 𝜌𝑏 hkq ms<a=sfj,ska YrSr fïoh 

flgiaj, yd fïoh fkdjk wfkl=;a ix>gl fldgiaj, >k;ajhka fõ' 
 

(ii)  tkhska 𝑥 =
𝜌𝑓

(𝜌𝑏−𝜌𝑓)
[

𝜌𝑏

𝜌𝑇
− 1] f,i ,efnk nj fmkajkak' 

 

(iii)  by; (b) (ii) (2) ys ms<s;=rg wkqj" fuu mqoa.,hdf.a YrSrfha mj;sk fïoh m%udKh 
m%;sY;hla f,i fokak' 𝜌𝑓 = 900 kg m-3  yd 𝜌𝑏 = 1100 kg m-3 f,i i,lkak' 

 

(iv)  by; mqoa.,hdf.a 𝜌𝑇 w.h 1100 kg m-3 ù kï 𝑥 w.h l=ula úh hq;= o? Tnf.a 
ms<s;=r myod fokak' 

 
 
06. cx.u ÿrl;khla ksYaÑ; N+f.da,Sh l,dmhla wdjrKh jk iïfm%aIK l=¿Kq cd,hl iy 

<Õu we;s iïnkaëlrK uOHia:dkhla w;r f¾äfhda ix{d yqjudre lr .ekSfuka l%shd lrhs' 
iïfm%aIK l=¿Kq cd, yd iïnkaëlrK uOHia:dk ie,iqï lr we;af;a tajdfha ix{d fndfyda 
ÿrg ;sria w;g fhduq lsrSug iy b;d ÿr m%udK wdjrKh l< yels jk mrsos h' ìu msysgd 
we;s ÿrl:k iuÕ fyda f.dvìug by<ska mshdir lrk .=jka hdkd iuÕ mjd ikaksfõokh 
lsrSug th m%udKj;a fõ' ieg,hsÜ ÿrl:khla cx.u ÿrl:khlg jvd fjkia jkqfha tajd 
wod, ÿrl:kh yd lË.; lr we;s pkaøsldjla w;r f¾äfhda ix{d yqjudre lr .ekSfuka 
l%shd lrhs' ieg,hsÜ ÿrl:k pkaøsld ie,iqï lr we;af;a ix{d lsf,daógr oyia .Kkl isria 
ÿrj,a .uka l< yels jk mrsos h'  

 YsIHfhla cx.u ÿrl:khlska ia:djr ÿrl:khl isák ;u hy¿fjl=g l:d lrhs' Tjqkaf.a 
ixjdohg wod, ix{d jd;h" m%ldY ;ka;= yd ;U ñY% f,dayfhka iEÿkq ikakdhl udOHh 
yryd .uka lrkafka hehs i,lkak' ta yd iïnkaO o;a; lSmhla my; oelafõ' 

 jd;fha mdrfõoH;djh - 8.854 × 10−12 F m-1 

 jd;fha mdr.uH;djh - 4𝜋 × 10−7 H m-1 

 m%ldY ;ka;=fõ j¾;kdxlh - 1.5 

 ;Uj, hx udmdxlh - 3.2× 108 Pa 

 ;U ñY% f,dayfha >k;ajh - 8 × 103 kg m-3 

 

 cx.u ÿrl:kfhka ksl=;a jk f¾äfhda ix{d 
iulhg fl,skau by<ska mD:sú mDIaGfha isg 
wdikak jYfhka 36000 km Wilska mj;sk N+ 
ia:djr pkaøsldjla fj;g f.k f.dia kej; 
wod, m%ldY ;ka;= ixfõok uOHia:dkhlg 
(OFCC) iïfm%aIKh lrhs' 

 cx.u ÿrl:kh yd m%ldY ;ka;= ixfõok uOHia:dkh iulh fomiska msysá ,ËH foll 
msysgd we;ehs is;kak' jd;h yd wjldYh yryd m%pdrKh ùfï oS f¾äfhda ix{d lsisÿ 
wdldrfha ndOd ùul ,la fkdjkafka hehs Wml,amkh lrkak' 
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(a) (i)  imhd we;s o;a; Ndú;fhka jd;h/rsla;lh ;=< wdf,dalfha fõ.h i;= w.h 
kS¾Kh lrkak' 

fuu .Kkh lsrSfuka wk;=rej" jd;h/rsla;lh yryd m%pdrKh jk úoHq;a 
pqïNl ;rx. fõ.h 3 × 108 m s-1 f,i Ndú;hg .kak'  

(ii)  by; oS we;s rEm igyk fyd|ska ksrSËKh lrkak' cx.u ÿrl:khlska ksl=;a 
lrk f¾äfhda ;rx. wk;=rej OFCC fj; ,Õd ùu .;jk ld,h fidhkak 
[mD:súfha wrh 𝑅 = 6000 km yd sin 80° = 0.98 f,i i,lkak]. 

(b)  Y%S ,xldfõ isák m<uq YsIHhd weursldfõ isák hy¿fjl=g l;d lrkafka hehs 
is;kak' m<uq YsIHhdg iómj msysgd ;sfnk OFCC msysgd ;sfnkafka TiafÜ%,shdfõ 
isâks k.rfha jk w;r hy¿jdg wdikakfha mj;sk OFCC msysgd ;sfnkafka weursld 
tlai;a ckmofha ksõfhdala k.rfha h'  isâks yd ksõfhdala k.r w;r mj;sk 16000 

km ÿrla mqrdjg m%ldY ;ka;= /yekla t,d we;' ixjdohg wod,j m%ldY ;ka;= /yek 
yryd .uka l< wdf,dal ;rx.j,g by; ÿr .uka lsrSug .;jk ld,h fidhkak' 

(c)  (i)  f,day ;=<ska úoHq;a mKsúv wkajdhdu ;rx. f,iska .uka lrkafka hehs ie,lsh 
yels h' ;U ñY% f,dayfha wkajdhdu ;rx. fõ.h .Kkh lrkak'  

(ii)  .Dyia: .%dylh yd ÿrl:k w;r mj;sk iïnkaOl /yek by; i|yka ;U ñY% 
f,dayfhka ilid we;ehs is;kak' ÿrl:k mKsjqvhla úoHq;a ;rx.hla f,i by; 
wdldr ;U lïìhla Tiafia 50 m ÿrla .uka lsrSug .;jk ld,h .Kkh 
lrkak'    

(d)  ÿrl:k mKsjqv yqjudrefõ oS bf,lafg%dKsl mrsm: fhdod .ksñka isÿ flfrk 
fla;lh yd úfla;h hk l%shd i|yd o hï ld,hla .; fõ' flfia kuq;a th 12 ms 
jeks b;d l=vd ld,hls' by; isiqka fofokd w;r isÿjk ixjdofha oS" cx.u 
ÿrl:kfhka ksl=;ajQ ;rx. wfkla wka;fha mj;sk ia:djr ÿrl:khg ,Õd ùug .; 
jQ uq¿ ld,h ñ,s ;;amr (ms) j,ska fidhkak' 

(e)  jd;fha oS èjks fõ.h kS¾Kh lsrSu i|yd YsIHfhda fofofkl= my; oelafjk 
m%dfhda.sl l%ufõo folla fhdod .ekSug ;SrKh lr .kakd ,oS' 

 (i)  fï i|yd myiqu l%ufõoh jkafka ÿrl:khla kdo jk wjia:dfõ thg 9 m 

ÿrska tla YsIHfhl= isàuh' ÿrl:kfha isg Yíoh meókSug 0.025 s ld,hla .; 
jQfha kï fuu l%ufõohg wkqj" èjks fõ.h .Kkh lrkak' 

 (ii)  YsIHhka fofofkl= w;=rska tla YsIHfhl= ne¨khla yd w,afmfk;a;la w;e;sj 
isgf.k isák w;r fojeks YsIHhd ld, >kl hka;%hla w;e;sj 100 m ÿrska 
isgf.k isà'  

(1)  ne¨kh msmsrùfï Yíoh weiSug fmrd;=j fojeks YsIHhd th mqmqrd hk 
wkaou olskafka ukaoehs meyeos<s lrkak' 

(2)  fuu l%ufõoh uÕska jd;fha oS èjks fõ.h uekSfïoS ksjeros ms<s;=r ,nd 
fkdfokafka ukaoehs meyeos<s lrkak'  
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2.26 cm 

jd;h we;=¿ 
lsrSu 

A 

𝑃 

jdhq nqnq, 

07. (a)  (i)  ÿiai%dú;d ix.=Klh 𝜂 jk øjhla ;=<" p,s; jk wrh 𝑎 jk f.da,hl m%fõ.h 𝑣 
jk wjia:djl øjh uÕska jia;=j u; we;s lrkq ,nk ÿiai%dù n,h (𝐹) fmkakqï 
lrk iafgdla iólrKh ,shkak' tA weiqfrka ÿiai%dú;d ix.=Klfhys udk ,nd 
.kak'  

(ii)  øjhla ;=< øj mDIaGhg wdikakj ksYap,;djfhka uqod yrskq ,nk wrh 𝑎 jk 
f.da,hla idod we;s øjHfha >k;ajh 𝜌 o" øjfhys >k;ajh 𝜎 o fõ kï" f.da,fha 
wdrïNl ;ajrKh 𝑎0  i|yd m%ldYkhla ,nd .kak' 

(iii) hï wjia:djlg miqj f.da,h" 𝑣0 =
2𝑎2

9𝜂
(𝜌 − 𝜎)𝑔 uÕska ,nd fok wdka; 

m%fõ.hlg ,la jk nj fmkajkak'   
(iv)  ld,h (t) iu. f.da,fhys m%fõ.h (v) fjkia ùu oelaùug o< igykla w¢kak' 

 

(b) tl tflys wrh 𝑎 jQ tfy;a 𝑚1 iy 𝑚2 fjkia ialkaO (𝑚1 > 𝑚2) iys; f.da, folla 
ÿiai%dú;d ix.=Klh  jQ øjhla ;=< wdka; m%fõ.hkaf.ka my<g .uka lrhs' rEmfha 
fmkajd we;s fudfydf;a § (ld,h 𝑡 = 0 oS) f.da, fol w;r mr;rh" 𝑥 fõ' 

  (i)  ld,h iuÕ 𝑥 ÿr wvq fõ o?" jeä fõo? ke;skï ksh;j 
mj;S o? Tfí ms<s;=r meyeos<s lrkak' 

  (ii)  rEmfha olajd we;s wjia:dfõ isg 𝑡 ld,hlg miq j f.da, 
fol u tl u fudfydf;a Ndckfha m;=<g <Õd fõ' 𝑡 i|yd 
m%ldYkhla 𝑚1, 𝑚2, , 𝑎, 𝑥 yd 𝑔 weiqfrka ,nd .kak' 

  

 (c)  miqj îlrhl wvx.= by; øjh ;=< flaIsl k<hl tla fl<jrla isria f,i 
.s,ajd l,ïm l< úg flaIslh ;=< øj l| by< keÕ we;s nj ksÍCIKh l< 
yels úh'  

 (i)  flaIslh ;=< øj l| by< keÕsug fya;=j l=ulao? 

 (ii)  flaIslh ;=< øj l| by< kÕsk Wi m%udKh r|d mj;skafka ljr fN!;sl rdYSka 
u; o?  

 (iii)  my; rEmfha jQ wegjqfï wNHka;r wrh 0.2 mm jQ flaIsl k<fha my< fl<jr 
îlrfha wvx.= øjh ;=, .s,aùfï oS øj l| by< ke. we;s Wi 2.26 cm la nj 
ksÍCIKh lrk ,È' bkamiq wegjqfï by< fl<jfrka jd;h we;=,a lrñka moaO;sh 
wNHka;rfha mSvkh jeä lrk ,o w;r k<hg iïnkaO U-uefkdaógrhla uÕska 
mSvkh uksk ,È' fufia mSvkh jeä lrk úg k<fha my< fl,jf¾ jdhq nqnq,la 
we;s jQ w;r th leã hdug wdikak fudfydf;a uefkdaógrfha øj uÜgï w;r 
fjki 5.6 cm nj o" flaIsl k<fha my< fl<jr îlrfha øj uÜgñka 2.5 cm 
ÿrla my<ska we;s nj o uek .kakd ,È' îlrfha we;s øjfha iy U-k<fha øjfha 
>k;aj ms<sfj<ska 800 kg m-3 iy 1000 kg m-3 kï îlrfha we;s øjfha mDIAGsl 
wd;;sh iy tu øjh yd ùÿre w;r iam¾Y fldaKh fidhkak'   
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rEmh 1 

+𝑞 

−𝑞 

2𝑎 𝑂 

rEmh 2 

+𝑞 

−𝑞 

2𝑎 

𝐸ሬԦ 

𝜃 

rEmh 3 

08. (a)  my; rEmh 1 ys olajd we;s mrsos taldldr f,i wdfrdams; wmrsñ; j¾.M,hla iys; 
ikakdhlhl ;yvqjl mDIaGsl wdfrdamK >k;ajh 𝜎 kï" .jqia m%fïhh Ndú;d lr 
;yvqfõ isg 𝑟 ÿrska msysá ,ËHhl úoaHq;a fËa;% ;Sj%;djh 𝑟 u; rod fkdmj;sk nj;a 
th" 𝐸 = 𝜎/𝜀0 jk nj;a fmkajkak' 

 

 

 

 

 

 

 

 

 

(b)  iudk yd m%;súreoaO +𝑞 yd −𝑞 wdfrdamK folla lsishï mr;rhlska mj;sk úg thg 
"úoaHq;a oaù-O%ejhla" (𝑎𝑛 𝑒𝑙𝑒𝑐𝑡𝑟𝑖𝑐 𝑑𝑖𝑝𝑜𝑙𝑒 ) hehs lshkq ,efí' fujeks wdfrdamK folla 
w;r yrs ueo ,ËHh "oaù-O%ej flakaøh" (𝑑𝑖𝑝𝑜𝑙𝑒 𝑐𝑒𝑛𝑡𝑒𝑟) f,i o" wdfrdamK hd lrk 
f¾Ldj "oaù-O%ej wlaIh" (𝑑𝑖𝑝𝑜𝑙𝑒 𝑎𝑥𝑖𝑠) f,i o yeoskafõ' +𝑞 yd −𝑞 f,i wdfrdamK 
folla" 2𝑟 mr;rhlska we;s úg tys 0 flakaøfhka −𝑞 isg +𝑞 foi g fhduqj mj;akd 
"oaù-O%ej >Q¾Kh" kï ffoYsl rdYsfha úYd,;ajh" 𝑃 = 𝑞 × 2𝑟 u`.ska ,efnk nj 
i,lkak'  

(i)  by; rEmh 2 ys olajd we;s úoHq;a oaù-O%ejfha 0 flakaøfha úoaHq;a fËa;% ;Sj%;djh 
𝐸 i|yd m%ldYkhla ,nd .kak' tys osYdj +𝑞 foig o? −𝑞 foig o? hkak i|yka 
lrkak'   

(ii)  tjeks úoHq;a oaù-O%ejhla ^mr;rh 2𝑎 jk& 𝐸 
ndysr úoaHq;a fËa;%hla ;=<" fËa;%fha osYdjg 𝜃 
fldaKhlska wdk;j mj;sk wjia:djla rEmh 3 

ys olajd we;' +𝑞 yd −𝑞 wdfrdamK u; úoaHq;a 
fËa;%h u`.ska we;s jk n, fya;=fjka oaù-O%ejh 
u; we;s jk úoHq;a n,-hq.aufha >Q¾Kh 𝐺 kï" 
𝐺 i|yd m%ldYkhla 𝑃, 𝐸 yd 𝜃 weiqrska ,nd 
.kak' 

 

 

 

 

(iii) 𝐻2𝑂, 𝐻𝐶𝑙 yd 𝐶𝑂 jeks wKqj,g iA:Sr oaù-O%ej mj;S' my; rEmh 4 ys oelafjkafka 
𝐻𝐶𝑙 ia:Sr oaù-O%ej wKqjhs' 𝐸 kï ndysr úoaHq;a fËa;%h ;=< 𝐻𝐶𝑙 wKqfõ iu;=,s; 
ia:dhs msysgqu úoaHq;a fËa;%h o iu`. Tfí ms<s;=re mf;a we| olajkak' 
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rEmh 4 

2𝑎 𝑂 

𝐸 

𝐶𝑙− 

𝐻+ 

rEmh 5 

2𝑎 𝑂 

𝑂−2 

𝐻+ 𝐻+ 

𝑂−𝑞 

𝐻+𝑞 

;=,H úoaHq;a oaù-O%ejh 

(iv)  tu iu;=,s; msysgqfï oS" 𝐻𝐶𝑙 wKqj i;= 
úoHq;a úNj Yla;sh 𝑢 = (−)𝑝 × 𝐸 u`.ska 
,efí' 𝐻𝐶𝑙 wKqfõ olajd we;s osYdj 
m%;súreoaO lsrSug ndysrska isÿ l< hq;= 
ld¾hh (𝑊) i|yd m%ldYkh ,nd .kak'  

 

(c)  rEmh 5 uÕska fmkajd we;af;a WodiSk c, wKqjls'  
c, wkqjl fm%dafgdAk 10 la o" bf,lafg%dak 10 la 
o we;' fm%dafgdak 10 Tlaiscka mrudKqfõ osYdjg 
flakaø.; ù we;s ksid Tlaiscka me;af;a −𝑞 o" 
yhsâ%cka me;af;a +𝑞 f,i o wdfrdamK 
flakaø.;j mj;S' 

  tu flakaø.; wdfrdamK u`.ska my; rEmfha olajd we;s f,i úoaHq;a oaù-O%ejhla ks¾udKh 
lrk w;r" fujeks wjia:djl −𝑞 yd +𝑞 w;r mr;rh 40 𝐴° muK jk nj fidhdf.k 
we;' bf,lafg%dakhl wdfrdamKh 1.6 × 10−19 C fõ' 

 

 

 

 

 

 

 

 

 (i) 𝐻2𝑂 wKqfõ oaù-O%ej >Q¾Kfha úYd,;ajh fidhkak' 

 (ii) fuu oaù-O%ejh" fËa;% ;Sj%;djh 𝐸 = 1 × 105 N C−1 úoHq;a fËa;%hl ;nd we;akï 
fËa;%h u`.ska wKqj u; we;s l, yels n, hq.aufha Wmrsu >Q¾Kh fidhkak'  

 

 (d)  wl=Kq j<dl=`M ksid mD:Sú mDIaGfha yg .kakd úoHq;a fËa;%fha úYd,;ajh fiùug yels 
ùu oaù-O%ej ixl,amfha tla m%fhdackhls'  

 my; rEmh 6 (a) olajd we;s f,i wl=Kq j<dl=,l m%Odk wdfrdamK flakaø 2 la mj;s' 
tajd" −𝑄 yd +𝑄 f,i .ksuq' fmd<jg 𝑟 Wila by<ska mj;sk tjeks −𝑄 wefrdamKhla 
i,luq' rEmh 6 (b) uÕska olajd we;s mrsos" fmd<j flakaøh jk fia tu −𝑄 wdfrdamKh 
u`.ska úoHq;a oaù-O%ejhla idok nj ffioaOdka;slj n, f¾Ld weoSfuka fmkajd osh yelsh' 
tf,i u" fmd<jg 𝑅 Wila by<ska mj;sk +𝑄 u`.ska o úoHq;a oaù-O%ejhla we;s lrhs' oaù-
O%ej ixl,amh hgf;a fmd<j u;=msg iM, úoHq;a fËa;% ;Sj%;dj (𝐸) jkafka by; oaù-
O%ej fol u u`.ska we;s lrk iM, úoHq;a fËa;% ;Sj%;djhhs'  

 

 

 



P a g e  | 7 

 

A/L Physics - 2023                       Foundations of Physics 

       Prof. Kalinga Bandara 

rEmh 6 (a) 

𝑅 

+𝑄 

fmd<j 

wl=Kq j<dl=, 

−𝑄 

−𝑄 

𝑟 

rEmh 6 (b) 

𝑅 

+𝑄 

fmd<j 

;=,H oaù-O%ej hq.,h 

−𝑄 

+𝑄 

𝑟 

𝑟 

𝑅 

    

 

 

 

 

 

 

 

 

 

 

 

 

 

 (i)  ;=,H oaù-O%ej hq.,h i,ld fmd<j u;=msg úoaHq;a fËa;% ;Sj%;dj 𝐸 i|yd 
m%ldYkhla ,nd .kak (fï i|yd (b)(i) ,nd.;a m%ldYkh Ndú;d lrkak)'  

 (ii)  𝑄 = 20 C, 𝑟 = 4 km yd 𝑅 = 5 km o kï 𝜋 = 3 f,i i,ld" mD:Súh u;=msg mDIaGSl 
wdfrdamK >k;ajh fidhkak'  

 
9 A yd 9B fldgia w;rska tla fldgilg muKla ms<s;=re imhkak' 

 

9 A. tosfkod lghq;= i|yd úÿ,s myka Ndú;d lrk úg th WmrSu oSma;sfhka oe,aùu b;d jeo.;a 
fõ' túg tajd m%udKkh lr we;s Ëu;djhka iys;j l%shd;aul jkq we;' flfia kuq;a úÿ,s 
mykla oe,afjk úg" tys oSma;sh fyj;a ;Sj%;djh (𝐼), myfka w.% fofl,jr úNj wka;rfha 

j¾.hg iudkqmd;sl (tkï 𝐼 ∝ 𝑉2 ) fõ' úoHd.drh ;=< oS by; lreK mrsËd lr ne,Sug  
40 W, 2 A f,i i,l=Kq lrkq ,enQ iQ;%sld n,anhla fhdod .kS'  

 (a) (i) úÿ,s n,anh tys Wmrsu oSma;sfhka oe,aùu i|yd tys w.% w;rg fhdod .; hq;= 
úNj wka;rh fldmuK o? 

(ii)  úÿ,s n,anh tys Wmrsu oSma;sfhka oe,afjk úg tys iQ;s%ldfõ m%;sfrdaOh fldmuK 
o? 

(ii)  iQ;%sldj idod we;s øjHfha m%;sfrdaOfha WIaK;aj ix.=Klh 6 × 10−3 ℃−1 jk 
w;r n,anh tys WmrSu oSma;sfhka oe,afjk úg tys iQ;s%ldfõ WIaK;ajh 350 ℃ 

muK fõ' 0 ℃ ys oS iQ;%sldfõ m%;sfrdaOh .Kkh lrkak' 

(b)  by; i|yka úÿ,s n,anh (𝐵) o" wNHka;r m%;sfrdaOh (𝑟) yd úoHq;a >dul n,h 30 V jQ 
oaù;Sl fldaIhla o" mrsñ; wNHka;r m%;sfrdaOhla iys; fjda,aÜógrhla o" úp,H 
m%;sfrdaOhla (𝑋) o fhdod .kakd WmlrK wegjqula my; rEmfha fmkajd we;' 
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V
CE

 

+V
CC

 

R
1
 

R
2
 

R
C
 

I
C
 

𝑅 

𝑃 𝑄 

𝑉 

𝑋 

𝑟 

30 V 

𝑘 

𝐵 

𝑘 h;=r jid 𝑉 fjd,aÜógrfha 𝑅 w.%h 
𝑃 g iïnkaO lr úp,H m%;sfrdaOh (𝑋) 

ieliSfuka 𝐵 n,anh mQ¾K oSma;sfhka 
oe,afjk wjia:dj ,nd .; yels úh' 
túg" fjd,aÜógrfha lshùu 6.0 V fõ' 
bka wk;=rej" 𝑋 ys w.h fjkia 
fkdlr" fjda,aÜógrh mrsm:fhka bj;a 
l< úg" úÿ,s n,anfha oSma;sh tys mQ¾K 
oSma;sfhka w¾Ohla jk nj ksrSËKh 
lrk ,oS'   

(i)  fldaIfha wNHka;r m%;sfrdaOh 
fldmuK o? 

(ii)  n,anh w¾Ohla oSma;sfhka oe,afjk úg tys w.% fofl,jr w;r úNj wka;rh 
fldmuK o? 

(iii)  n,anh w¾Ohla oSma;sfhka oe,afjk úg th fldaIfhka weo .kakd Odrdj 
fldmuK o? 

(iv)  n,anh w¾Ohla oSma;sfhka oe,afjk úg fldaIfha úoHq;a Yla;s ckk Ëu;djh 
fldmuK o? 

(v)  n,anh w¾Ohla oSma;sfhka oe,afjk úg ndysr mrsm:h ;=< Yla;s W;ai¾ck 
Ëu;djh fldmuK o? 

(vi)  fjd,aÜógrfha wNHka;r m%;sfrdaOh .Kkh lrkak' fuúg n,anfha iQ;s%ldfõ 
WIaK;ajh 350 ℃ ys u mj;sk nj Wml,amkh lrkak' 

(vii)  fjda,aÜógrfha R w.%h Q ,ËHhg iïnkaO l< úg" n,anfha oSma;sh w¾Ohlg 
jvd wvq fõ o? jeä fõo? myokak' 

 

9 B. (a) fmdÿ úfudapl úkHdifha mj;sk oaùO%ej ikaê 
g%dkaisiagrhl ixl%duK ,dËKslh we| tys 
lmdyers m%foaYh" il%sh fyj;a iudkqmd;sl m%foaYh 
yd ix;Dma; m%foaYh ,l=Kq lrkak' 

(b) g%dkaisiagrhl ixl%duK ,dlaIKsl jl%j,ska 
g%dkaisiagrfha IC, IE, VCE jeks w.hka fidhd .; 
yels h' tfy;a g%dkaisiagrhla ndysr ils%h Wmdx. 
iuÕ iïnkaO fldg mßm: ie,iqï l< úg by; 
w.hka fidhd .ekSu myiq ke;' ta i|yd Ndr 
f¾Ldj ms<sn| ukd wjfndaOhla mrsm: ie,iqï 
lrkafkl= i;= úh hq;= h' 

 úNj fnÿï l%uhg ilik ,o is,slka 
g%dkaisiagrhla my; rEmfha olajd we;' 

 

 (i)  RC yryd Odrd .e,Su i,ld Ndr f¾Ldfõ iólrKh" 𝐼𝐶 = − (
1

𝑅𝐶
) 𝑉CE +

𝑉CC

𝑅𝐶
 uÕska 

,efnk nj fmkajkak' 
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+V
CC = 10 V 

𝑋 

𝑅 

454 Ω 

𝐼𝐶 

2.3 kΩ 

B 

C 

E 

50 mW 

 (ii)  VCE iajdh;a; úp,Hh yd IC  mrd;a; úp,Hh f,i f.k we|s Ndr f¾Ldj oelafjk 
m%ia;drhla ks¾udKh lr .; yels wdldrh olajkak' Ndr f¾Ldfõ wKql%uKh 
uÕska yd Ndr f¾Ldj 𝑥 yd 𝑦 wËj, we;s lrkq ,nk wka;#LKav uÕska ljrla 
ksrEmKh fõ oehs olajkak'  

 (iii)  oS we;s mrsm:hl l%shdldrS ,ËHh fyj;a ksjd; ,ËHh ,nd .ekSug ks¾udKh 
lr.;a Ndr f¾Ldj iys; m%ia;drhla fhdod .; yels jkafka flfia oehs iqÿiq rEm 
igykla Ndú;fhka meyeos<s lrkak' 

(c)  úNj fnÿï l%uhg ilik ,o is,slka g%dkaisiagrhla my; rEmfha olajd we;' fuys X 
f,i olajd we;s mrsm: fldgi f,dayj,g ixfõoS jk w;r f,day lene,a,la th 
bosrsfha ;enQ úg tys m%;sfrdaOh fjkia jk wdldrhg tu mrsm: fldgi ks¾udKh lr 
we;' f,day bosrsfha oS X ys m%;sfrdaOh 4.9 kΩ jk w;r" idudkH wjia:dj, oS tys 
m%;sfrdaOh 100 Ω muK fõ'  

 (i)  by; mrsm:hg fhdod we;af;a 
l=uK j¾.fha g%dkaisiagrhla o? 

 (ii)  by; iSkqj l%shd;aul ùug wjYH 
𝑉𝐶 fjda,aàh;djh 5 V kï" 

 (1)  l%shd;aul jk úg" iSkqj 
weo.kakd Odrdj fldmuK o?  

 (2)  iSkqj l%shd;aul jk úg" 
ix.%dyl Odrdj mA j,ska 
.Kkh lrkak' 

 (3)  mdou w.%fha fjda,aàh;djh 

(𝑉𝐵) .Kkh lrkak' fï 
i|yd" 𝐼𝐵 << 𝐼𝐶 nj;a is,slka  

j¾.fha g%dkaisiagrhla i|yd 𝑉𝐵𝐸 = 0.7 V f,i;a i,lkak' 

 (4)  fuúg" 𝑅 ys w.h fldmuK o? 

(5)  by; mrsm:fha fhdod we;s g%dkaisiagrfha ir, Odrd ,dNh 100 kï" 𝐼𝐵 ys 
w.h fidhkak' 

(iii) f,day wKdjrKh fkdjk wjia:djl oS g%dkaisiagrh ix;Dma; wjia:dfõ mj;S 
kï yd túg" 𝑉𝐶𝐸 = 0.2 V fõ kï" túg" g%dkaisiagrh ;=<ska .,k WmrSu Odrdj 
.kkh lrkak' 

(d) by; (c) ys mrsm:h f,dayhla bosrsfha mj;sk úg muKla iSkqj l%shd;aul fõ' fujeks 
mrsm:hla j¾;udkfha we;s wdrËs; ;;ajh hgf;a yuqod l|jqrl fodrgqfõ iú lsrSug 
woyia lrhs' fuys oS" fodrgqj yryd f,day iys;j mqoa.,fhl= we;=¿ jQ úg fkdkj;ajd 
iSkqj kdo úh hq;= neúka by; mrsm:hg my; rEmfha oelafjk mrsos ms<s-fmd<la 
iïnkaO lrkq ,efí' 
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+V
CC = 10 V 

𝑋 

𝑅 

454 Ω 

𝐼𝐶 

2.3 kΩ 

B 

C 

E 

𝑆 

𝑅 

𝑄 

𝑄ധ  

+5.0 𝑉 

𝑅′ 

𝑃 𝑄 

 

   

 

 

 

 

 

 

 

 

(i)  foux h;=r 𝑃 g fhdod we;s wjia:djl oS" 𝑋 uÕska f,day wKdjrKh fkdjk 
wjia:djl yd f,day wKdjrKh jk wjia:djl ms<sfmd< i|yd 𝑆 yd 𝑅 m%odk 
;d¾lsl uÜgï ,shd olajkak' 

 (ii)  f,day iys; mqoa.,fhl= fodrgqj yryd .uka lr bka bj;aj .sh miqj o iSkqj 
os.gu kdo jkafka wehs oehs meyeos<s lrkak' 

 (iii)  fodrgqfjka we;=¿ jQ mqoa.,hd ,Õ cx.u ÿrl:khla mej;Su ksid iSkqj 
l%shd;aul jqk nj oek.;a miqj iSkqj l%shd úrys; lsrSug l=ula l< hq;= oehs 
myokak'    

 

10 A yd 10 B fldgia w;rska tla fldgilg muKla ms<s;=re imhkak' 

10.A (a)  mrsmQ¾K jdhqjl ksh; mSvkfha oS ujq,sl ;dm Odrs;dj (𝑐𝑃) iy ksh; mrsudfõ oS 
ujq,sl ;dm Odrs;dj (𝑐𝑉) w;r iïnkaOh" 𝑐𝑃 − 𝑐𝑉 = 𝑅 f,i oelafõ' fuys 𝑅 hkq 
i¾j;% jdhq ksh;h fõ' tuÕska woyia jkqfha" 𝑐𝑃>𝑐𝑉 jk nj h' 

 (i)  oS we;s mrsmQ¾K jdhqjla i|yd  𝑐𝑃 hkak w¾: olajkak' 

 (ii)  ´kEu mrsmQ¾K jdhqjla i|yd  𝑐𝑃 > 𝑐𝑉 jkafka wehs oehs meyeos<s lrkak' 

(b)  jdhq idïm,hl wdrïNl wjia:dfõoS (A hehs is;kak) mSvkh" mrsudj yd WIaK;ajh 

ms<sfj<ska 𝑃1 = 2.00 × 105 Pa, 𝑉1 = 2.5 × 10−2 m3 iy 𝑇1 = 300 K fõ' jdhqfõ 
idfmaË wKql ialkaOh 28 iy i¾j;% jdhq ksh;h 8.33 J mol-1 K-1 fõ' jdhqj mrsmQ¾K 
f,i yeisfrk nj i,lkak' 

 (i)  idïm,fha wvx.= jdhq ujq, .Kk fldmuK o? 

 (ii)  oeka jdhq idïm,h ifudaIaK ;;aj hgf;a m%idrKh lrñka tys mrsudj       
𝑉2 = 6.25 × 10−2 m3 jk fojeks wjia:djla (B hehs is;kak) ,nd .efka'  

  (1)  fuu wjia:dfõ oS jdhqfõ kj mSvkh 𝑃2 fldmuK o? 

  (2)  m<uq yd fojeks wjia:d w;r jdhqfõ mSvkh (𝑃) yd mrsudj (𝑉) úp,kh 
jk wdldrh m%ia:drhl we| fmkajkak' tys 𝑃1, 𝑃2, 𝑉1 yd 𝑉2 w.hka <l=Kq 
lrkak'  
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(iii)  jdhqj ifudaIaK f,i m%idrKh lrñka fojeks wjia:dj ,nd .ekSu fjkqjg th 
my; oelafjk l%shdj,Skag Ndckh lrñka m<uq wjia:dfõ isg fojeks wjia:dj 
njg m;a lrkq ,efí'  

 X. m<uqj wdrïNl wjia:dfõ mj;sk jdhqfõ mSvkh ksh;j mj;sk mrsos tys 
mrsudj 𝑉2 w;rueos wjia:dj (C hehs is;kak)  njg m;a lsrSu (ksh; mSvk 
l%shdj,shls)'  

 Y. fojkqj jdhq idïm,fha mrsudj ksh; jk mrsos w;rueos wjia:dfõ isg fojeks 
wjia:dj njg m;a lsrSu (ksh; mrsud l%shdj,shls)' 

 (1)  fuu l%shdj,s fol by; (ii) (2) m%ia;drh u; u we| tajd ms<sfj,ska X yd Y 
f,i kï lrkak' 

 (2)  w;rueos wjia:dfõ oS jdhqfõ WIaK;ajh (𝑇𝐶) fldmuK o? 

 (3)  1. ksh; mSvk l%shdj,sfha oS" 2. ksh; mrsud l%shdj,sfha oS" my; Yla;s m%udK 
fjk fjk u .Kkh lrkak' 

  (I)  jdhqfõ wNHka;r Yla;s fjkia ùu' 

  (II)  jdhqj uÕska isÿ lrkq ,nk ld¾hh m%udKh' 

  (III)  jdhqjg ,nd ÿka ;dm m%udKh' 

 (c)  (i)  by; X yd Y l%shdj,s fol i,lñka jdhqfõ ksh; mSvkfha oS ujq,sl ;dm 
Odrs;dj (𝑐𝑃) iy ksh; mrsudfõ oS ujq,sl ;dm Odrs;dj (𝑐𝑉) .Kkh lrkak'      

(ii)  by; oS .Kkh l< 𝑐𝑃 yd 𝑐𝑉 w.hka ksjeros fõ oehs ;yjqre lr .; yelafla 
flfia o? 

(iii)  wdrïNl wjia:dfõ oS i,lk ,o jdhqj ;=< èjks fõ.h fldmuK o?  

 [√14.9 = 3.86 f,i .kak] 

 

10.B tla;rd X-lsrK k<hl l%shd;aul ;;ajfha oS ;ajrl fjda,aàh;djh 20 kV o" lef;dav Odrdj 
30 mA o fõ' flfia kuq;a fuys oS X-lsrK k<hg m%odkh flfrk úoHq;a Ëu;djfhka 1% 

la muKla X-lsrK ksmoùu i|yd fhfok w;r b;srsh b,lal f,dayh ;=< ;dmh f,i 
W;ai¾ckh fõ'  
(a)  (i) X lsrK ksmojk wjia:djl by; i|yka k<fha úoHq;a Ëu;djh fldmuK o? 

 (ii)  b,lal f,dayh ;=< ;dm W;ai¾ck iS>%;djh fldmuK o? 

 (iii)  b,lal f,dayfha ialkaOh 300 g o" úYsIaG ;dm Odrs;dj 150 J kg-1 ℃-1 o kï wjg 
m%foaYhg ;dm ydkshla fkdfõ hehs i,ld b,lal f,day fldgfia WIaK;ajh 
by, keÕSfï iS>%;djh fidhkak' 

 (iv)  by; f,i b,lal f,dayh fj; ,efnk ;dmh iïmQ¾Kfhka bj;a lsrSu i|yd 
fhdod we;s isis,k moaO;sh ;=,ska ñks;a;=jlg 3.6 kg iS>%;djhlska isis,a c,h 
ixirKh lrjkq ,efí' c,fha WIaK;ajh by< hdu fldmuK o? c,fha úYsIaG 
;dm Odrs;dj 4200 J kg-1 ℃-1 fõ' 
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 (b)  (i)  b,lal f,dayh u; tall ld,hla ;=< oS m;kh jk bf,lafg%dakj,ska 1% la 
muKla X-lsrK f*dafgdak ksmoùug odhl jkafka hehs i,ld tall ld,hla 
;=< oS ksmojk X-lsrK m%udKh .Kkh lrkak' 

 (ii)  k<fhka ksmofjk X-lsrK f*dafgdakhl WmrSu Yla;sh keV j,ska .Kkh 
lrkak' 

 (iii)  by; f*dafgdakhg wkqrEm ;rx. wdhduh .Kkh lrkak' 

(c)  by; (b) ys i|yka X-lsrK f*dafgdak r;arka m;%sldjla u;g m;kh lr tys kHIaáhg 
;oska ne|S we;s bf,lafg%dak bj;a lrjkq ,efí' fï f,i uqla; lrjkq ,nk 
bf,lafg%dak 2.5 mT i%dj >k;ajhla iys; pqïnl fËa;%hla ;=<g we;=¿ lrkq ,efí' 
WmrSu pd,l Yla;shla iys;j ksl=;a jQ bf,lafg%dak fuu fËa;%h ;=< oS wrh 10 cm 
jk jD;a;dldr m:hl .uka lrhs' 

 (i)   WmrSu pd,l Yla;shla we;s bf,lafg%dakhl fõ.h .Kkh lrkak' 

 (ii)  tjeks bf,lafg%dakhla i;= pd,l Yla;sh .Kkh lrkak' 

 (iii)  tjeks bf,lafg%dakhla kHIaáfha wdl¾IKfhka uqojd .ekSug jeh ù we;s 
Yla;sh .Kkh lrkak' 

 (iv)  tu bf,lafg%dak i|yd foay,Sh ;rx. wdhduh .Kkh lrkak'  

  [ma,dkala ksh;h ℎ = 6.6 × 10−34 J s, wdf,dalfha fõ.h 𝑐 = 3.0 × 108 m s-1, 

bf,lafg%dakhl wdfrdamKh = 1.6 × 10−19 C yd bf,lafg%dakhl ialkaOh = 

9 × 10−31 kg ] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

***** Tng iqN wkd.;hla ***** 

- Prof. Kalinga Bandara - 
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nyqjrK i|yd ksjeros ms<s;=re: 
 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 

jHqy.; rpkd i|yd wdo¾Y ms<s;=re: 
 

01.  (a)  𝑇 = 2𝜋√
𝑙

𝑔
   iólrKfha jï me;af;a udk = [𝑇] = T 

 ol=Kq me;af;a udk = √
[𝑙]

[𝑔]
= √

L

LT−2 = √T2 = T 

 jï me;af;a udk = ol=Kq me;af;a udk jk neúka iólrKh udk wkqj ksjeros fõ' 

 (b) (i)  f.da,h W;a;drK p,s;hlg wu;rj ;,h u; mejf;ñka N%uK p,s;hla o we;s 
lrk neúka by; m%ldYkh j,x.= fkdfõ' 

(ii) (1) uhsfl%da bial=remamq wdudkh 

 (2)    (I)  0.01 s 

 (II)  uOHkH foda,k ld,h = (
1.25+1.30+1.35

3
) = 1.30 s 

 (III)  ld, ñkqfï m%;sY; fodaIh =
∆𝑡

𝑡
× 100 

  
0.01

𝑛×1.30
× 100 < 0.1 uÕska" 𝑛 >

0.01×100

1.3×0.1
 jk w;r" 𝑛 > 7.69 f,i ,efí' 

ta wkqj wju jYfhka foda,k 8 lg ld,h ueksh hq;= fõ' 

 (c)  (i) 𝑇 = 2𝜋√
7(𝑅−𝑟)

5𝑔
 f.da,hl úYalïNh 𝑑 úg" 𝑟 =

𝑑

2
 fõ' túg" 𝑇2 = 4𝜋2 ×

7(𝑅−
𝑑

2
)

5𝑔
 jk 

   w;r" tuÕska" " 𝑇2 =
28𝜋2

5𝑔
(𝑅 −

𝑑

2
)  uÕska" 𝑇2 = − (

14𝜋2

5𝑔
) 𝑑 +

28𝜋2𝑅

5𝑔
 fõ'  

   fuh 𝑦 = −𝑚𝑥 + 𝑐 wdldr úp,khls' 

(01)  (11)  (21)  (31)  (41)  

(02)  (12)  (22)  (32)  (42)  

(03)  (13)  (23)  (33)  (43)  

(04)  (14)  (24)  (34)  (44)  

(05)  (15)  (25)  (35)  (45)  

(06)  (16)  (26)  (36)  (46)  

(07)  (17)  (27)  (37)  (47)  
(08)  (18)  (28)  (38)  (48)  

(09)  (19)  (29)  (39)  (49)  
(10)  (20)  (30)  (40)  (50)  
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A 

B C 

𝑃3 

𝑃4 

X 

Y 

O 

N 

𝑐 

M 

D 

E 

F 

𝐼3 

(ii)  (1)  wkql%uKh" − (
14𝜋2

5𝑔
) = 2.8 s2 m-1 uÕska" 𝑔 =

14×3.142

5×2.8
= 9.86 m s-2 f,i ,efí' 

(2)  wka;# LKavh yd wkql%uKh w;r wkqmd;h" 
𝑐

𝑚
= 2𝑅 uÕska"  

 𝑅 =
1.75

2×2.8
= 0.313 m fõ' 

 

02. (a)  (i) óg¾ Nd. fldaÿj 

 (ii)   m%siauh iqÿ lvodisfha uOHfha ;nd tys odr ,l=Kq lr .ekSu' 

 (iii) (1) 𝑃2 w,afmfk;a;' 

(2)  meyeos,s ;shqKq mrdj¾;k m%;sìïnhla ,nd .ekSug jia;= w,afmfk;a; AB 
mDIaGh iam¾Y jk mrsos isgqúh hq;= h' 

 

 

 

 

 

 

 

 

 

 

  

 

(b)  (i)  BC ;=<ska n,ñka wei C isg B olajd /f.k hdfï oS AC mDIaGfha mrdj¾;kfhka 
fmfkk m%;sìïnh fmkS fkdfmkS hk wjia:dj ,nd .ekSfuka miqj yels ;rï 
wE;ska 𝑃3 yd 𝑃4 w,afmfk;s isgqùu' 

(ii) 𝑃3 yd 𝑃4 hd lrk f¾Ldj BC yuqjk ,ËHh D ,nd .kak' OM = MN jk f,i N 

,l=Kq fldg ND hd lrk f¾Ldj uÕska AC fþokh lrkq ,nk E ,ËHh ,nd 
.kak' th wjê mrdj¾;kh we;s lrkq ,nk ,ËHh fõ' OED fldaKfhka w¾Oh 
wjê fldaKh 𝑐 g iudk fõ' 

(iii) X ys oS j¾;khla o" Y ys oS mQ¾K wNHka;r mrdj¾;khla o we;s fõ'  

(iv) D yd F ,ËHj,ska ks¾.; jk lsrK msgqmig oslalsrSfïoS tajd yuqjk ,ËHfha 𝐼3 
msysghs' 

(v) wjê wjia:dj i,ld" 𝑛𝑔 × sin 𝑐 = 𝑛𝑎 × sin 90° uÕska" 𝑛𝑔 × sin 𝑐 = 1 jk w;r" 

𝑛𝑔 =
1

sin 𝑐
 fõ' 
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(c). (i)  øjfha j¾;kdxlh ùÿrej, j¾;kdxlhg jvd wvq ùu' 

(ii)  wkaùË lodj u; øj ìxÿ lSmhla oud mg,hla fia ilid m%siaufha AC j¾;l mDIaGh 
u; fyd|ska we,ùu'  

(iii) øjh Ndú;d l< úg wjê wjia:dj i,ld" 𝑛𝑔 × sin 𝑐′ = 𝑛𝑙 × sin 90° uÕska" 

 𝑛𝑙 = 𝑛𝑔 × sin 𝑐′ fõ' 

(iv)  øjfha j¾;kdxlh 𝑛𝑙 = 1.5 × 0.882 = 1.32 fõ' 

 

03. (a) ∆𝑄 = 𝑚𝑐∆𝜃 jk w;r" wod< jk wfkl=;a idOl 
 

 (1) jia;=fõ ialkaOh 

 (2)  WIaK;ajh jeä l< hq;= m%udKh fõ' 

 (b) (i)  rn¾ lene,af,a ialkaOh" isõ ovq ;=,dj fyda f;ovq ;=,dj Ndú;fhka 

 (ii)   rn¾ ÿ¾j, ;dm ikakdhl øjHhla ksid tys wNHka;rh ;=<g fifuka ;dmh .uka 
lrhs' tfia lsrSfuka wNHka;rfha WIaK;ajh mDIaGfha WIaK;ajhg ,Õd jk wjia:dj 
yÿkd .ekSug yels fõ'  

 (iii)  c, nÿfka WIaK;ajh yd ;'ñiagrfha WIaK;ajfha uOHkh .kS' 

  rn¾ lene,af,a mDIaGfha WIaK;ajh c, nÿfka WIaK;ajh jk w;r ;'ñiagrfha 
WIaK;ajh rn¾ lene,af,a uOHhfha WIaK;ajh jk neúka rn¾ lene,a, m;a jQ 
WIaK;ajh f,i uOHkh w.h .kS' 

 (c)  (i)  úoHq;a Ëu;djh" 𝑃 =
𝑄

𝑡
 uÕska ckkh flfrk uq¿ ;dm m%udKh" 

 𝑄 = 𝑃 × 𝑡 = 1.4 × 103 × 5 × 60 = 4.2 × 105 J fõ' 

 (ii) 𝑄 = (𝐶 + 𝑚𝑤𝑐𝑤)∆𝜃 uÕska" nÿk yd tys wvx.= c,h uÕska ,nd .;a ;dm m%udKh" 

 𝑄 = (900 + 1 × 4200)(95 − 27) = 3.47 × 105 J fõ' 

 (iii)  rn¾ lene,a, f.k we;s ;dm m%udKh = 4.20 × 105 − 3.47 × 105 = 7.3 × 104 J 

 (iv)  wfkl=;a jia;= uÕska fyda mrsirh uÕska ;dmh ,nd fkd.kakd nj'   

 (v)  rn¾ lene,af,a WIaK;ajfha jeä ùu = (
85+95

2
) − 27 = 63 ℃  

 ∆𝑄 = 𝑚𝑐∆𝜃 uÕska" rn¾j, úYsIaG ;dm Odrs;djh" 

 𝑐 =
∆𝑄

𝑚∆𝜃
=

7.3×104

100×10−3×63
= 1.16 × 104 J kg-1 K-1 fõ' 

 (iv)  rn¾ ÿ¾j, ;dm ikakdhl;djhla iys; øjHhla neúka wNHka;rhg ;dmh .,d hdu 
fyd|ska isÿ fkdfõ' wvq Ëu;djhla iys; ;dmlhla fhdod .ksñka fifuka r;a lsrSu  

 (d)  mrsirhg ;dmh ydks fkdjk mrsos moaO;sh fyd|ska mrsjrKh lsrSu' 

  .Kkh i|yd WIaK;ajudKfha yd ;dmlfha ;dm Odrs;dj we;=<;a lrñka w.hla ,nd 
.ekSu' 

  c, ialkaOh fjkia lrñka wjia:d lSmhloS mrsirhg ;dmh ydks jk iS>%;d iudk lr 
th bj;a ù hk mrsos úYsIaG ;dm Odrs;dj .Kkh lsrSu'  
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𝑃 

𝑆 

𝐸 𝑅 
𝑋 

𝑌 

A 

V 
60 Ω 

+ 

+ 

− 

− 

(0, 0) 

𝑉 

𝐼 
𝐼 

𝑉 
𝑉𝑏 

fmr keUqrej 

miq keUqrej 

𝑃 

𝑆 

𝐸 𝑅 
𝑋 

𝑌 

A 

60 Ω 

V 

𝑅𝑆 

04. (a)  (i)  

 

 

 

 

 

 (ii)  

 (iii) X yd Y w;r WmrSu úNj wka;rh 𝑉 = 6 V fõ' 

 𝑉 = 𝐼𝑅 uÕska" WmrSu Odrdj" 𝐼 =
6

60
= 0.1 A 

fï wkqj" mQ¾K mrsudK W;al%uK Odrdj 𝐼 = 0.1 A fyda Odrdj 𝐼 = 100 mA 

 (iv) weógrhg WmrSu ixfõoS;djhla fuka u ksrjoH;djhla o ,efí' 

 (v) glk h;=rla jvd;a iqÿiq fõ' 

  𝑆 újD;j ;sìhoS 𝑃 iSreudre lr 𝑆 h;=r ;o lr weógr yd fjda,aÜógr mdGdxl ,nd 
.ekSfuka wk;=rej h;=r újD; lsrSu' 

 (vi) uQ, ,ËHh yryd hk ir, f¾Ldjla ,eìh hq;= h' 

(b) (i) ikaê osfhdavh fmr keUqre úg : ñ,s weïmshr (mA) mrdih 

ikaê osfhdavh miq keUqre úg : uhsfl%da weïmshr (μA) mrdih 

 

 (ii)  

 

 

 

 

 

 

 (c) (i)  
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𝐼 

𝑉(V) 
(0, 0) 5.0 V 

 (ii)  

 
 
 
 
 
 
 
 
rpkd .eg¿ i|yd wdo¾Y ms<s;=re: 
 

05. (a) (i)  ksYap, ;r,hl w¾O jYfhka fyda mQ¾K f,i .s,S mj;sk jia;=jla u; we;s jk 
Wvql=re f;rmqï n,fha úYd,;ajh jia;=j uÕska úia:dmkh fldg we;s ;r,fha nrg 
iudk fõ'  

(ii)  .s,S mdfjk wjia:dfõ oS" mqoa.,hdf.a nr = Wvql=re f;rmqu jk neúka" Tyqf.a iM, 

>k;ajh 𝜌 úg" 𝑉𝜌𝑔 =
97

100
𝑉 × 𝜌𝑊 × 𝑔 uÕska" 𝜌 =

97

100
× 1000 = 970 kg m-3 fõ' 

(b)  (i)  Tyqf.a iM, >k;ajh c,fha >k;ajhg jvd wvq neúka c,fha mdùu isÿ fõ' tneúka" 
by; wdldrfhka ÿkq ;rdoshla Ndú;fhka nr lsrd .; fkdyels fõ' 

(ii)  (1)  jd;fha oS fmkajk nr 𝑇0, c,fha oS fmkajk nr 𝑇 yd Wvql=re f;rmqu 𝑈 úg" 
𝑇 + 𝑈 = 𝑇0 uÕska" 𝑈 = 𝑇0 − 𝑇 = 700 − 35 = 665 N fõ'  

  𝑈 = 𝑉𝑇𝜌𝑊𝑔 uÕska" 𝑉𝑇 =
𝑈

𝜌𝑊𝑔
=

665

1000×10
= 6.65 × 10−2 m3 fõ' 

(2)  𝜌𝑇 =
𝑀

𝑉𝑇
=

70

6.65×10−2 = 1052.63 kg m-3 fõ'  

(iii)  Tyqf.a fmky¿j, jQ jd;h m%iajdih uÕska iïmQ¾Kfhka msg l< hq;= fõ' 
 (c) (i)  fïoh f,i mj;sk ialkaOh 𝑚𝑓 úg"  

   uq¿ ialkaOfhka fïoh f,i mj;sk Nd.sl m%udKh 𝑥 kï" 𝑥 =
𝑚𝑓

𝑀
 fõ' 

   𝑉𝑇 = 𝑉𝑓 + 𝑉𝑏 i,luq' 𝜌 =
𝑚

𝑉
 uÕska" 𝑉 =

𝑚

𝜌
 neúka" 

   𝑉𝑇 =
𝑚𝑓

𝜌𝑓
+

𝑚𝑏

𝜌𝑏
 jk w;r tuÕska" 𝑉𝑇 =

𝑥𝑀

𝜌𝑓
+

(1−𝑥)𝑀

𝜌𝑏
 fõ' 

 

  (ii) 𝑉𝑇 =
𝑀

𝜌𝑇
 neúka" 

𝑀

𝜌𝑇
=

𝑥𝑀

𝜌𝑓
+

(1−𝑥)𝑀

𝜌𝑏
 fõ' 

   tuÕska" 
𝑀

𝜌𝑇
=

𝑥𝑀

𝜌𝑓
+

𝑀

𝜌𝑏
−

𝑥𝑀

𝜌𝑏
 jk w;r" 𝑥𝑀 (

1

𝜌𝑓
−

1

𝜌𝑏
) = 𝑀 (

1

𝜌𝑇
−

1

𝜌𝑏
) fõ' 

   tuÕska" 𝑥 =
𝜌𝑓

(𝜌𝑏−𝜌𝑓)
[

𝜌𝑏

𝜌𝑇
− 1] f,i ,efí' 

  (iii)  𝑥 =
𝜌𝑓

(𝜌𝑏−𝜌𝑓)
[

𝜌𝑏

𝜌𝑇
− 1] i,lkak' 𝜌𝑇 = 1052.63 kg m-3 w.h wdfoaYfhka" 

   𝑥 =
900

(1100−900)
[

1100

1052.63
− 1] = 0.2025 fõ' 

   ta wkqj YrSrfha mj;sk fïoh m%;sY;h =
𝑥𝑀

𝑀
× 100 = 20.25% fõ' 

  (iv)  𝑥 =
𝜌𝑓

(𝜌𝑏−𝜌𝑓)
[

𝜌𝑏

𝜌𝑇
− 1]  ys wdfoaYfhka"  𝑥 =

900

(1100−900)
[

1100

1100
− 1] = 0 fõ' tkï" 

YrSrfha fïoh f,i mj;sk ialkaOh Y=kH fõ' th YrSr meje;aug ys;lr fkdfõ'  
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𝑡 

𝑣 

𝑣0 

06. (a)  (i) 𝑐 =
1

√𝜀0𝜇0
 ys wdfoaYfhka" 𝑐 =

1

√8.854×10−12×4×3.14×10−7
= 2.997 × 108 m s-1 fõ' 

(ii)  N+ia:djr pkaøsldjg mD:sú flakaøfha isg ÿr 𝑟 = 36000 + 6000 = 42000 km 

OFCC isg N+ ia:djr pkaøsldjg ÿr 𝑥 kï" 𝑥 sin 80° = 𝑟 uÕska" 

𝑥 =
𝑟

sin 80°
=

42000

0.98
= 42857 km fõ' 

𝑐 =
2𝑥

𝑡
 uÕska" .;jk ld,h 𝑡 =

2×42.857×106

3×108 = 28.57 × 10−2 s = 0.28 s fõ' 

 (b)  m%ldY ;ka;= udOHfha j¾;kdxlh 𝑛 =
𝑐

𝑉
 uÕska" 𝑣 =

3×108

1.5
= 2 × 108 m s-1 

  𝑣 =
𝑠

𝑡
 ys wdfoaYfhka" .;jk ld,h" 𝑡 =

16×106

2×108
= 8.0 × 10−2 = 80 ms fõ' 

 (c)  (i)  wkajdhdu ;rx. fõ.h 𝑣 = √
𝑌

𝜌
 ys wdfoaYfhka" 

   ;U ñY% f,dayh ;=<ska wkajdhdu ;rx. fõ.h 𝑣 = √
3.2×108

8×103
= 200 m s-1. 

  (ii) 𝑣 =
𝑠

𝑡
 ys wdfoaYfhka" .;jk ld,h" 𝑡 =

50

200
= 0.25 s fõ' 

 (d) .;jq uq¿ ld,h = 12 + 280 + 80 + 250 = 622 ms 

 (e)  (i) 𝑣 =
𝑆

𝑡
 iólrKfha wdfoaYfhka" 𝑣 =

9

0.025
= 360 m s-1 fõ' 

  (ii)  (1)  jd;fha oS wdf,dalfha fõ.h 3 × 108 m s-1  yd jd;fha oS Yíofha fõ.h 360 
m s-1 muK jk neúka Yíoh weiSug fmrd;=j mqmqrd hk wkaou oel .; yels 
fõ' 

   (2)  jd;fha WIaK;ajh taldldr fkdùu yd jd;h ksYap,j fkdmej;Su jeks 
lreKq fya;=fjka ksjeros ms<s;=r ,nd .; fkdyels úh yels h' 

 

07.  (a)  (i)  iafgdla iólrKh 𝐹 = 6𝜋𝜂𝑎𝑣 uÕska" 𝜂 =
𝐹

6𝜋𝑎𝑣
 jk w;r" 

 [𝜂] =
[𝐹]

[𝑎][𝑣]
=

M L T−2

L × L T−1
= M L−1 T−1 fõ' 

  (ii)  wdrïNfha oS ÿiai%dù n,h 𝐹 Y=kH fõ' f.da,fha p,s;h i,ld isriaj my<g 𝐹 = 𝑚𝑎 
fhdouq' 

  𝑚𝑔 − 𝑉𝜎𝑔 = 𝑚𝑎0 uÕska" 𝑎0 =
𝑚𝑔−𝑉𝜎𝑔

𝑚
=

(𝜌−𝜎)𝑔

𝜌
 

  (iii) wdka; m%fõ. wjia:dfõ oS" 𝑚𝑔 − 𝑉𝜎𝑔 − 6𝜋𝜂𝑎𝑣0 = 0 jk w;r" 𝑚 = 𝑉𝜌 neúka" 

𝑣0 =
𝑉(𝜌−𝜎)𝑔

6𝜋𝜂𝑎
 f,i ,efí' 𝑉 =

4

3
𝜋𝑎3 wdfoaYfhka" 𝑣 =

2𝑎2

9𝜂
(𝜌 − 𝜎)𝑔 f,i ,efí' 

 
 

  (iv)   
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2.26 cm 

jd;h we;=¿ lsrSu 

A 

𝑃 

jdhq nqnq, 

 (b) (i)  i,lk ,o wjia:dfõ oS ialkaOh 𝑚1 jia;=fõ m%fõ.h 𝑣1 kï"  

   𝑚1𝑔 − 𝑢 = 6𝜋𝜂𝑎𝑣1 uÕska" 𝑣1 =
𝑚1𝑔−𝑢

6𝜋𝜂𝑎
 fõ' 

   fuf,iu" ialkaOh 𝑚2 jia;=fõ m%fõ.h 𝑣2 kï" 𝑣2 =
𝑚2𝑔−𝑢

6𝜋𝜂𝑎
 fõ' 

   fuys oS" 𝑣1 > 𝑣2 jk neúka" ld,h iuÕ 𝑥 ÿr wvq fõ' 
(ii)  wxY= w;r idfmaË m%fõ.h = 𝑣1 − 𝑣2 

𝑣 =
𝑥

𝑡
 uÕska" 𝑡 =

𝑥

(𝑣1−𝑣2)
=

𝑥×6𝜋𝜂𝑎

[𝑚1𝑔−𝑢−𝑚2𝑔+𝑢]
=

6𝜋𝜂𝑎𝑥

[𝑚1−𝑚2]𝑔
  

 

(c)  (i)  øj wKq u; we;s jk mDIaGsl wd;;s n,h fya;=fjka flaIsl k<h osf.a øj by< 
ke.Su isÿ fõ' 

 (ii) 
2𝑇 cos 𝜃 

𝑟
= ℎ𝜌𝑔 uÕska" ℎ =

2𝑇 cos 𝜃 

𝑟𝜌𝑔
 fõ' ta wkqj" flaIslh Woa.uk Wi k<fha wrh" 

øjfha >k;ajh" øjfha mDIaGsl wd;;sh" øjh yd k<h w;r iam¾Y fldaKh yd 
.=re;ajc ;ajrKh u; r|d mj;S' 

 (iii)   

 

 

 

 

 

 

 flaIsl Woa.ukh i,ld" 
2𝑇 cos 𝜃 

𝑟
= ℎ𝜌𝑔 fhdouq' 

 túg" 
2𝑇 cos 𝜃 

0.2×10−3 = 2.26 × 10−2 × 800 × 10 uÕska" 𝑇 cos 𝜃 = 1.808 × 10−2 → (1) 

fõ' 

 îlrh ;=< we;s jk jdhq nqnq, leä hdug fudfyd;lg fmr wjia:dj i,ld" mSvk 

wka;r iólrKh  𝑃 − 𝑃𝐴 =
2𝑇

𝑟
 f,i ,súh yelsh' fuys oS" uefkdaógr øjh i,ld" 

𝑃 = 𝐻0 + ℎ𝜌𝑔 yd  𝑃𝐴 = 𝐻0 + 𝑑𝜎𝑔 w.hka wdfoaYfhka"  

 𝐻0 + ℎ𝜌𝑔 − (𝐻0 + 𝑑𝜎𝑔 ) =
2𝑇

𝑟
 uÕska (ℎ𝜌 − 𝑑𝜎 )𝑔 =

2𝑇

𝑟
 jk w;r" 

 𝑇 =
𝑟𝑔

2
(ℎ𝜌 − 𝑑𝜎 ) f,i ,efí' túg" 

 𝑇 =
0.2×10−3×10

2
(

5.6

100
× 800 −

2.5

100
× 1000 ) × 10 = 3.6 × 10−2 N m-1 fõ' 

 𝑇 = 3.6 × 10−2 N m-1  w.h (1) ys wdfoaYfhka" cos 𝜃 =
1.808×10−2

3.6×10−2
= 0.5 jk w;r" 

øjh yd ùÿre w;r iam¾Y fldaKh 𝜃 = cos−1(0.5) = 60° fõ' 

 

08. (a)  wdfrdams; ;yvqfõ isg 𝑟 ÿrla wE;ska jQ ,ËHhl úoHq;a fËq;% ;Sj%;djh 𝐸 hehs is;uq' 

.jqia kshuhg wkqj" 𝐸 × 𝐴 =
∑ 𝑄

𝜀0
 jk w;r" wdfrdamK >k;ajh 𝜎 neúka" 𝐴 = 𝐴′ yd 

  ∑ 𝑄 = 𝜎 × 2𝐴′ w.hka wdfoaYfhka" 
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rEmh 1 

𝐴′ 

𝐸 
𝑟 

+𝑞 

−𝑞 

2𝑎 𝑂 

rEmh 2 

𝐸 

+𝑞 

−𝑞 

2𝑎 

𝐸ሬԦ 

𝜃 

rEmh 3 

𝑞𝐸 

2𝑎 sin 𝜃 

rEmh 4 

𝐻+ 

−𝐶𝑙 

2𝑎 𝑂 

𝐸 

𝐹𝐸 

𝐹𝐸  

iu;=,s; ia:dhs msysgqu 

𝐻+ 𝐶𝑙− 𝑂 𝐹𝐸  𝐹𝐸  

rEmh 5 

wjika wjia:dj 

𝐻+ 𝐶𝑙− 𝑂 𝐹𝐸  𝐹𝐸  

uq,a wjia:dj 

𝐻+ 𝐶𝑙− 𝑂 𝐹𝐸  𝐹𝐸  

𝐸 𝐸 

𝑢𝑖 = (−)𝑝 × 𝐸 
𝑢𝑓 = (−)(−𝑝) × 𝐸 = 𝑝 × 𝐸 

𝑃 𝑃 

  𝐸 × 𝐴′ =
𝜎×2𝐴′

𝜀0
 uÕska" 𝐸 =

𝜎

𝜀0
 f,i ,efí' by; m%ldYkh 𝑟 f.ka iajdh;a; neúka" fujeks 

wjia:djl úoaHq;a lafIa;% ;Sj%;djh 𝑟 u; rod fkdmj;sk nj meyeos<s h' 

 

 

 

 

 

 

 

 (b)  (i) úoaHq;a fËa;% ;Sj%;djh 𝐸 =
1

4𝜋𝜀0

𝑞×1

𝑎2
× 2 =

𝑞

2𝜋𝜀0𝑎2
 fõ' osYdj −𝑞 foig fõ' 

(ii) oaù-O%ejh u; we;s jk úoHq;a n,-hq.aufha >Q¾Kh" 
𝐺 = 𝐹𝐸 × 𝑑 = 𝑞𝐸 × 2𝑎 sin 𝜃 fõ' 

oaù-O%ej >Q¾Kh 𝑝 = 𝑞 × 2𝑟 jk neúka" 

𝐺 = 𝑝𝐸 sin 𝜃 f,i ,efí' 

 

(iii)  

 

 

 

 

 

 

 

 

(iv)  ld¾hh jkq úNj Yla;sfha jeäùu fõ' 
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rEmh 5 

2𝑎 𝑂 

𝑂−2 

𝐻+ 𝐻+ 

𝑂−𝑞 

𝐻+𝑞 

;=,H úoaHq;a oaù-O%ejh 

rEmh 6 (a) 

𝑅 

+𝑄 

fmd<j 

wl=Kq j<dl=, 

−𝑄 

−𝑄 

𝑟 

rEmh 6 (b) 

𝑅 

+𝑄 

fmd<j 

;=,H oaù-O%ej hq.,h 

−𝑄 

+𝑄 

𝑟 

𝑟 

𝑅 

 osYdj m%;súreoaO lsrSug ndysrska isÿ l< hq;= ld¾hh 𝑊 = 𝑢𝑓 − 𝑢𝑖 uÕska" 

 𝑊 = 𝑝𝐸 − (−)𝑝𝐸 = 2𝑝𝐸 fõ' 

 (c)  

 

 

 

 

 

 

 (i)  ;=,H úoaHq;a oaù-O%ejh i,ld" 𝑝 = 𝑞 × 2𝑟 fhdouq' ta wkqj" 

  𝑝 = 10 × 1.6 × 10−19 × 40 × 10−10 = 6.4 × 10−27 C m fõ' 

 (ii) 𝐺 = 𝑝𝐸 sin 𝜃 uÕska" úoHq;a n,-hq.aufha WmrSu >Q¾Kh" 

  𝐺𝑚𝑎𝑥 = 𝑝𝐸 sin 90° = 6.4 × 10−27 × 1 × 105 = 6.4 × 10−22 N m f,i ,efí' 

 (d)     

 

 

 

 

 

 

 

 

 

 

 (i)  2a mr;rhla iys; oaù-O%ejhl 
flakaøfha we;s jk úoaHq;a fËa;% 

;Sj%;djh 𝐸 =
𝑞

2𝜋𝜀0𝑎2
 fõ' osYdj 

−𝑞 foig fõ' 

  ta wkqj" ↑ 𝐸1 =
𝑄

2𝜋𝜀0𝑟2  yd ↓ 𝐸2 =
𝑄

2𝜋𝜀0𝑅2  jk tneúka" iM, úoaHq;a fËa;% ;Sj%;djh" 

↑ 𝐸 = 𝐸1 − 𝐸2 =
𝑄

2𝜋𝜀0
(

1

𝑟2 −
1

𝑅2) fõ' osYdj isriaj by< foig fõ' 

 (ii) 𝐸 =
𝜎

𝜀0
=

𝑄

2𝜋𝜀0
(

1

𝑟2 −
1

𝑅2) uÕska" mD:Súh u;=msg mDIaGSl wdfrdamK >k;ajh" 

  𝜎 =
𝑄

2𝜋
(

1

𝑟2 −
1

𝑅2) =
20

2×3
[

1

(4×103)2 −
1

(5×103)2] = 7.5 × 10−4 C m-2 fõ' 
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9 A  (a) (i) 𝑃 = 𝑉𝐼 iólrKh uÕska" 𝑉 =
𝑃

𝐼
=

40

2
= 20 V fõ'   

 (ii)  𝑃 = 𝐼2𝑅 iólrKh uÕska" 𝑅 =
𝑃

𝐼2
=

40

4
= 10 Ω fõ' 

 (iii) 𝑅𝜃 = 𝑅0(1 + 𝛼𝑅𝜃) ys wdfoaYfhka" 𝑅0 =
𝑅𝜃

(1+𝛼𝑅𝜃)
=

10

(1+6×10−3×350)
= 3.23 Ω fõ' 

 (b)  (i)  fjd,aÜógrfha R w.%h P g iïnkaO l, úg n,anh tys m%udKs; w.fhka oe,afjk 
neúka tys fofl<jr úNj wkq;rh 20.0 V fõ' fuúg" fjda,aÜógr mdGdxlh 6.0 V 

jk neúka" fldaIh fofl,jr úNj wkq;rh = 20 + 6 = 26 V fõ' 

  fldaIhl fofl,jr úNj wka;rh" 𝑉 = 𝐸 − 𝐼 × 𝑟 uÕska" 26 = 30 − 2 × 𝑟 uÕska" 
𝑟 = 2 Ω f,i ,efí' 

 (ii)  n,anh Wmrsu oSma;sfhka oe,afjk úg th ;=,ska Odrdj = 2 A 

  𝑉 úNj wka;rhla hgf;a oe,afjk n,anhl ;Sj%;djh" 𝐼 = 𝑘𝑉2 f,i i,luq' 

  fjda,aÜógrh mrsm:hg iïnkaO úg"  𝐼 = 𝑘 × 202 → (1) 

  fjda,aÜógrh mrsm:hg iïnkaO fkdù ;sfnk úg" ;Sj%;djh wvla jk neúka"  

   
𝐼

2
= 𝑘 × 𝑉2 → (2) jk w;r" (1), (2) uÕska" 𝑉 =

20

√2
= 14.14 V fõ' 

 (iii)  ´ïf.a kshuh" 𝑉 = 𝐼𝑅 uÕska" oSma;sh wvla jk úg n,anh ;=<ska Odrdj" 

  𝐼 =
14.14

10
= 1.41 A fõ' 

 (iv) 𝑃 = 𝐸 × 𝐼 uÕska" n,anh w¾Ohla oSma;sfhka oe,afjk úg fldaIfha úoHq;a Yla;s 
ckk Ëu;djh 𝑃 = 30 × 1.41 = 42.3 W fõ' 

 (v)  fuúg" fldaIh wNHka;rfha Yla;s W;ai¾ck Ëu;djh 𝑃 = 𝑖2 × 𝑟 = 1.412 × 2 =

3.98 W fõ' tneúka" n,anh w¾Ohla oSma;sfhka oe,afjk úg ndysr mrsm:h ;=< 
Yla;s W;ai¾ck Ëu;djh = 42.3 - 3.98 = 38.32 W fõ' 

 (vi)  n,anh w¾Ohla oSma;sfhka oe,afjk úg" úp,H m%;sfrdaOfha w.h 𝑅 kï" 

  30 = 1.41(2 + 10 + 𝑅) uÕska" 𝑅 = 9.28 Ω 

  fjda,aÜógrh iïnkaO úg" R ;=<ska ODrdj 𝑖′ kï" 6 = 𝑖′ × 9.28 uÕska" 

  𝑖′ =
6

9.28
= 0.646 A fõ' túg" fjda,aÜógrh ;=<ska ODrdj 𝐼𝑉 = 2 − 0.646 =

1.354 A fõ' túg" fjda,aÜógr mdGdxlh" 𝑉 = 𝐼𝑉 × 𝑅𝑉 uÕska" 

  𝑅𝑉 =
6.0

1.345
= 4.46 Ω fõ'  

 (vii)  fjda,aÜógrfha R w.%h Q ,ËHhg iïnkaO l< úg mrsm:fha iul m%;sfrdaOh wvq 
ù fldaIh ;=<ska .,k Odrdj jeä fõ' túg" fldaIh fofl<jr úNj wka;rh fmr 
wjia:dfõoSg jvd wvq fõ' tneúka" n,anfha oSma;sh w¾Ohlg jvd wvq fõ'  
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V
CE

 

+V
CC

 

R
1
 

R
2
 

R
C
 

I
C
 

9 B (a) oaùO%ej ikaê g%dkaisiagrhl ixl%duK ,dËKslh 
(b)   

 

 

 

 

 

 

 

 

 

 

 (i)  RC yryd Odrd .e,Su i,ld my; iïnkaO;djh ,shd oelaúh yels h' 

 VCC - 0 = IC RC + VCE    fuys IC Wla; l< úg" 𝐼𝐶 = − (
1

𝑅𝐶
) 𝑉CE +

𝑉CC

𝑅𝐶
 f,i ,efí'  

(ii)  VCE iajdh;a; úp,Hh f,i;a IC mrd;a; úp,Hh f,i;a ie,lSfï oS by; oelafjk 
m%ldYkh" y = - mx + c wdldr jk nj fmfka' VCE bosrsfha IC m%ia;dr.; l< úg my; 
ir, f¾Ldjla ,efí'  

 Ndr f¾Ldfõ wkql%uKh 

 = − (
1

𝑅𝐶
) fõ' 

 

 

 

 

 

 

 

 

 

 

 

 

(iii)  m%;sodk ,dËKsl jl% miqìï lr.;a Ndr f¾Ldj yd mrsm:hg wod, m%;sodk ,dËKsl 
jl%h fþokh jk ,ËHh ksjd; ,ËHh f,i y÷kd .kS' 

 

 

IB A 

IC (mA) 

il%Sh fyj;a 
iudkqmd;sl m%foaYh 

lemS.sh m%foaYh 

ix;Dma; 
m%foaYh 

(IC)max 

wkql%uKh = − (
1

𝑅𝐶
) 

 

IC  

VCE 

 
𝑉CC

𝑅𝐶
 

VCC 

VCE  

IC 

m%;sodk 
,dËKsl 

VCC 

VCC 

RC 

Ndr f¾Ldj  

Q 

ksjd; ,ËHh 

𝐼𝐶 = − (
1

𝑅𝐶
) 𝑉CE +

𝑉CC

𝑅𝐶
 g wkqj" 𝐼𝐶 = 0 

úg" 𝑉CE = 𝑉CC jk nj;a" 𝑉CE = 0 úg" 

𝐼𝐶 =
𝑉CC

𝑅𝐶
 f,i ms<sfj,ska Ndr f¾Ldj 

uÕska 𝑥 yd 𝑦 wËj, we;s lrkq ,nk 
wka;#LKav ,eí' 
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+V
CC = 10 V 

𝑋 

𝑅 

454 Ω 

𝐼𝐶 

2.3 kΩ 

B 

C 

E 

50 mW 

 (c) (i)  n-p-n j¾.fha g%dkaisiagrhls' 

(ii)  (1) 𝑃 = 𝑉𝐼 uÕska" 𝐼 =
50×10−3

5
= 10 mA 

 (2)  454 Ω m%;sfrdaOh yryd Odrd .e,Su i,ld" 

𝑉𝐶𝐶 − 𝑉𝐶 = 𝑅𝐶 uÕska" 𝐼 =
10−5

454
= 11 mA fõ' 

ta wkqj" 𝐼𝐶 = 11 − 10 = 1 mA fõ' 

 (3)  2.3 kΩ m%;sfrdaOh yryd Odrd .e,Su i,ld" 

  𝑉𝐸 − 0 = 𝐼𝐸𝑅𝐸 uÕska" 

  𝑉𝐸 = 1 × 10−3 × 2.3 × 103 = 2.3 V fõ' 

  𝑉𝐵 = 𝑉𝐸 + 𝑉𝐵𝐸 uÕska" 

  𝑉𝐵 = 2.3 + 0.7 = 3.0 V fõ' 

(4)  f,day bosrsfha oS 𝑋 ys m%;sfrdaOh 4.9 kΩ jk neúka yd úNj fnok uQ,O¾uhg 

wkqj" 𝑉𝐵 =
𝑅

𝑅+𝑅𝑋
× 𝑉𝐶𝐶   uÕska" 3.0 =

𝑅

𝑅+4.9
× 10 uÕska"  

 𝑅 = 2.1 kΩ fõ' 

(5)  g%dkaisiagrh il%sh fyj;a iudkqmd;sl wjia:dfõ mj;sk neúka" 𝐼𝐶 = 𝛽𝐼𝐵 

iïnkaOh j,x.= fõ' ta wkqj" 𝐼𝐵 =
1×10−3

100
= 10 𝜇A fõ' 

 (iii) g%dkaisiagrh ix;Dma; úg" th ;=<ska Odrdj (𝐼𝐶)𝑚𝑎𝑥 kï" 

  (𝐼𝐶)𝑚𝑎𝑥 × 𝑅𝐶 + 𝑉𝐶𝐸 + (𝐼𝐶)𝑚𝑎𝑥 × 𝑅𝐸 = 𝑉𝐶𝐶 − 0 uÕska"  

  (𝐼𝐶)𝑚𝑎𝑥 =
10−0.2

(2300+454)
= 5.6 mA fõ' 

 (d) (i)  foux h;=r P g fhdod we;s wjia:djla neúka iEu úg u 𝑅 = 0 fõ' 

 f,day wKdjrKh jk wjia:djl 𝑉𝐶 = 5 V jk neúka" 𝑆 = 1 fõ' 

 f,day wKdjrKh fkdjk wjia:djl 𝑉𝐶 = 𝑉𝐸 + 0.2 = 2.5 V muK jk neúka" 𝑆 =

0 f,i .efka' 

 fï wkqj" f,day wKdjrKh jk wjia:djl → 𝑆 = 1  yd 𝑅 = 0 o" 

 f,day wKdjrKh fkdjk wjia:djl → 𝑆 = 0  yd 𝑅 = 0 o fõ' 

 (ii)  f,day wKdjrKh jk wjia:djl → 𝑆 = 1  yd 𝑅 = 0 ;;ajh ,enqkq ú.i ms<sfmd< 

m%;sodkh 𝑄 = 1 hgf;a" iSkqj l%shd;aul fõ' mqoa.,fhl= fodrgqj wi,ska bj;aj .sh 

miqj → 𝑆 = 0  yd 𝑅 = 0 ;;ajh fyj;a "fkdfjkia " ;;ajh ,efnk neúka" iSkqj 
os.gu kdo fõ' 

 (iii)  foux h;=r Q g fhdod → 𝑆 = 0  yd 𝑅 = 1 ;;ajh fyj;a "h<s ieliSu " ;;ajh 
,nd osh hq;= h' túg" ms<sfmd< m%;sodkh 𝑄 = 0 hgf;a iSkqj kdo ùu kj;S' 
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𝑃 × 105 (Pa) 

𝑉 × 10−2 (m3) 
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𝑌 

10.A (a)  (i)  mSvkh ksh;j mj;ajd .ksñka jdhq ujq,hl WIaK;ajh 1 K m%udKhlska by< 
kexùug ,nd osh hq;= ;dm m%udKh fõ' 

(ii)  mrsudj ksh;j mj;sk úg ;dmh ,nd osh hq;= jkafka tys WIaK;ajh jeä lsrSug 
muKs' flfia kuq;a mSvkh ksh;j mej;shoS mrsudj jeä ùug bv mj;sk neúka 
,nd fok ;dmfhka fldgila m%idrKh i|yd o jeh fõ' tneúka" iEu úg u" 𝑐𝑃>𝑐𝑉 

(b)  (i) 𝑃𝑉 = 𝑛𝑅𝑇 ys wdfoaYfhka" 𝑛 =
2×105×2.5×10−2

8.33×300
= 2 mol. fõ' 

 (ii)  (1)  ifudaIaK m%idrKhla neúka"  𝑃1 × 𝑉1 = 𝑃2 × 𝑉2 j,x.= fõ' 

   tuÕska" 𝑃2 =
𝑃1×𝑉1

𝑉2
=

2×105×2.5×10−2

6.5×10−2 = 0.8 × 105 Pa fõ' 

   (2)   

 

 

 

 

 

 

(iii)  (1)  X yd Y kï lr we;' 

(2) A→C  mrsj¾;kh i,ld pd,aiaf.a kshufhka" 

 
𝑉1

𝑇1
=

𝑉2

𝑇2
 jk w;r" 𝑇2 =

𝑇1×𝑉2

𝑉1
=

300×6.25

2.50
= 750 K f,i ,efí' 

 fï wkqj" 𝑇𝐶 = 750 K fõ' 

(3) 1. ksh; mSvk l%shdj,sh (X) i,luq' 

(I)  fuysoS wNHka;r Yla;sh hkq jdhq wKqj, pd,l Yla;sh fï' jdhq 

ujq,hl pd,l Yla;sh" 𝐸 = 𝑛 ×
3

2
𝑅𝑇 fï wkqj" 𝑈 = 𝑛 ×

3

2
𝑅𝑇 jk w;r" 

 Δ𝑈 = 𝑛 ×
3

2
𝑅Δ𝑇 fõ'  

 fuysoS" Δ𝑈 = 2 ×
3

2
× 8.33 × (750 − 300) = +11245.5 J fõ' 

(II)  isÿ lrk ld¾hh = AC fldgig háka fËa;%M,h jk neúka" 

 ∆𝑊 = 𝑃1 × (𝑉2 − 𝑉1) = 2 × 105 × (6.25 − 2.50) × 10−2 = +7500 J 

(III)  ∆𝑄 = ∆𝑈 + ∆𝑊 jk neúka" ,nd ÿka ;dm m%udKh" 

 ∆𝑄 = 11245.5 + 7500 = +18745.5 J (;dm wjfYdaIKhls). 

2.  ksh; mrsud l%shdj,sh (Y) i,luq' 

(I)  fuh WIaK;ajh wvq jk l%shdjla neúka" 

 Δ𝑈 = 2 ×
3

2
× 8.33 × (300 − 750) = −11245.5 J fõ' 
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(II)  ksh; mrsud l%shdjla neúka" ∆𝑉 = 0 jk w;r"  ∆𝑊 = 0 fõ' 

(III)   ,nd ÿka ;dm m%udKh ∆𝑄 = ∆𝑈 + ∆𝑊 = −11245.5 + 0 = −11245.5 J 

(;dm úfudapkhls). 

(c)  (i)  X l%shdj,sh ie,lSfï oS" jdhq ujq, 2 l WIaK;ajh mSvkh ksh;j mj;ajd .Ksñka 
450 K m%udKhlska jeä lsrSug ,nd ÿka ;dmh  ∆𝑄 = 18745.5 J fõ'  tneúka" 

𝑐𝑃 =
18745.5

2×450
= 20.828 J mol-1 K-1 fõ' 

  Y l%shdj,sh m%;súreoaO osYdjg ie,lSfï oS" jdhq ujq, 2 l WIaK;ajh mrsudj ksh;j 
;nd .ksñka 450 K m%udKhlska jeä lsrSug ∆𝑄 = 11245.5 J ;dm m%udKhla ,nd 
osh hq;= nj meyeos<s h' 

  tneúka" 𝑐𝑉 =
11245.5

2×450
= 12.495 J mol-1 K-1 fõ' 

 (ii) 𝑐𝑃 − 𝑐𝑉 = 𝑅 úh hq;= h' .Kkh l< w.hka ie<lSfï oS"  

  𝑐𝑃 − 𝑐𝑉 = 20.828 − 12.495 = 8.333 f,i ,efnk neúka" ,nd.;a w.hka ksjeros 
fõ' 

 (iii)  wdrïNl wjia:dfõ oS WIaK;ajh 300 K jk w;r" èjks fõ.h 𝑣 = √
𝛾𝑅𝑇

𝑀
  

  uÕska ,efí' fuys 𝛾 =
𝑐𝑃

𝑐𝑉
 fõ' ,nd.;a w.hka wdfoaYfhka" 𝛾 =

20.828

12.495
= 1.667 fõ' 

túg" 𝑣 = √
1.667×8.33×300

28×10−3 = √14.9 × 104 = 386 m s-1 fõ' 

 

10.B (a)  (i) 𝑃 = 𝑉𝐼 uÕska X lsrK ngfha úoHq;a Ëu;djh 

   𝑃 = 20 × 103 × 30 × 10−3 = 600 W fõ' 

  (ii)  ;dm W;ai¾ck iS>%;djh = 600 ×
99

100
= 594 W 

  (iii)  ;dmh ,eîfï iS>%;djh" 
𝑄

𝑡
= 𝑚𝑐 (

𝜃

𝑡
) uÕska" 

   594 = 300 × 10−3 × 150 × (
𝜃

𝑡
) uÕska" WIaK;ajh by, keÕSfï iS>%;djh (

𝜃

𝑡
) =

594

3×15
= 13.2 ℃ s-1 fõ' 

  (iv)  ñks;a;=jl ld,hla i,luq' ñks;a;=jla ;=< oS b,lal f,dayfha WIaK;ajh by< hdu 
= 13.2 × 60 = 792 ℃ fõ' 

   ;dm yqjudrej i,ld" b,lal f,dayh ,nd ÿka ;dmh = c,h ,nd .;a ;dmh jk 
neúka" 300 × 10−3 × 150 × 792 = 3.6 × 4200 × ∆𝜃 uÕska" 

   c,fha WIaK;ajh by< hdu" ∆𝜃 =
3×15×792

3.6×4200
= 2.4 ℃ 

 (b)  (i)  X-lsrK k<fha Odrdj 𝐼 =
𝑄

𝑡
 uÕska" tall ld,hla ;=< oS b,lal f,dayh u; m;kh 

jQ wdfrdamK m%udKh 𝑄 = 𝐼 × 𝑡 = 30 × 10−3 × 1 = 30 × 10−3 C 
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𝑣 

𝐹𝐵 

𝑖 

−𝑒 

𝑚 

   túg" b,lal f,dayh u; tall ld,hla ;=< oS m;kh jk bf,lafg%dak m%udKh =
𝑄

𝑒
=

30×10−3

1.6×10−19 = 1.875 × 1017 fõ' tneúka tall ld,hla ;=< oS ksmojk X lsrK 

ixLHdj = 1.875 × 1017 ×
1

100
= 1.88 × 1015 fõ 

  (ii) X-lsrK ksmoùfï Ëu;djh = 600 ×
1

100
= 6 W 

   X-lsrK f*dafgdakhl WmrSu Yla;sh 𝐸 kï" 𝐸 × 1.88 × 1015 = 6 fõ'  

   ta wkqj"  f*dafgdakhl WmrSu Yla;sh 𝐸 =
6

1.88×1015 = 3.2 × 10−15 J. 

   𝐸 =
3.2×10−15

1.6×10−19 = 2 × 104 eV = 20 keV 

  (iii) 𝑐 = 𝑓𝜆 yd 𝐸 = ℎ𝑓 uÕska" 𝜆 =
ℎ𝑐

𝐸
=

6.6×10−34×3.0×108

3.2×10−15 = 6.19 × 10−11 m 

 (c)  (i)   bf,lafg%dakfha jD;a; p,s;h i,ld" 𝐵𝑞𝑣 =
𝑚𝑣2

𝑟
 uÕska" 

𝑣 =
𝐵𝑞𝑟

𝑚
 f,i ,efí' 

   ta wkqj" bf,lafg%dakhl fõ.h" 

    𝑣 =
2.5×10−3×1.6×10−19×10×10−2

9×10−31 = 4.4 × 107 m s-1 fõ' 

  (ii) 𝐸 =
1

2
𝑚𝑣2 uÕska" bf,lafg%dakhla i;= pd,l Yla;sh" 

   𝐸 =
1

2
× 9 × 10−31 × (4.4 × 107)2 = 8.71 × 10−16 J fõ' 

  (iii)  bf,lafg%dakhla bj;alsrSug jeh ù we;s Yla;sh" m;s; f*dafgdakhl WmrSu Yla;sh 
yd uqla;jk bf,lafg%dakhla i;= Wmrsu pd,l Yla;sh w;r wka;rh uÕska ,nd foa' 
ta wkqj" bf,lafg%dakhla bj;alsrSug jeh ù we;s Yla;sh" 

   ∆𝐸 = 3.2 × 10−15 − 8.71 × 10−16 = 2.33 × 10−15 J fõ' 

  (iv)  foay,Sh ixLHd;h 𝑓0 kï" ∆𝐸 = ℎ𝑓0 f,i ie,lsh yels h [tkï bf,lafg%dak 
i|yd pd,l Yla;sh Y=kH jk wjia:dj]' túg" 

   𝑓0 =
∆𝐸

ℎ
=

2.33×10−15

6.6×10−34 = 0.353 × 1019 Hz fõ' 𝑐 = 𝑓0 × 𝜆0  uÕska foay,Sh ;rx. 

wdhduh " 𝜆0 =
3.0×108

0.353×1019 = 8.4 × 10−11 m fõ' 

 

 

 

***************** 

 

 

 

 


