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jHqy.; rpkd m%Yak i|yd wdo¾Y ms<s;=re: 
 

01. (a)  f.da,udkh ùÿre ;yvqjla u; ;nd bial=remamq ;=v iy mdoj, ;=vq tl u ;,hlg 
f.k wd úg" Y=kH i,l=Kq tal f¾Çh ùu' 

(b)  1.  f.da,udkh ùÿre lyvqjla u; ;nd bial=remamq ;=v iy mdoj, ;=vq tl u 
;,hlg f.k mdGdxlh igyka lr .ekSu' 

2.  ;yvq lene,a, f.da,udkfha mdo w;rska ;nd bial=remamq ;=v uÕska u;=msg mDIaGh 
iam¾Y fldg  mdGdxlh igyka lr .ekSu' 

(c)  Tõ' f.da,udkfha mdo w;rska rsx.úh yels m%udKfha lene,a,la úh hq;= h' 
(d)  uhsfl%da bial=remamq wdudkh 
(e)  j¾ksh¾ le,Smrh' 
(f)  (i)  l=vdu ñkqu : 0.01 g 

  Wmrsu ialkaOh : 311 g 

 

 

 

 

 

 

(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)  

100 g 200 g 
0  

0  

0  

0  

50 g  100 g  

5 g  10 g  

0.5 g  1.0 g  

0.3 g 0.2 g 

A/L Physics - Prof. Kalinga Bandara  A/L Physics - Prof. Kalinga Bandara  A/L Physics - Prof. Kalinga Bandara  A/L Physics - Prof. Kalinga Bandara  A/L Physics - Prof. 

Kalinga Bandara  A/L Physics - Prof. Kalinga Bandara  A/L Physics - Prof. Kalinga Bandara  A/L Physics - Prof. Kalinga Bandara  A/L Physics - Prof. Kalinga Bandara  A/L 

Physics - Prof. Kalinga Bandara  A/L Physics - Prof. Kalinga Bandara  A/L Physics - Prof. Kalinga Bandara  A/L Physics - Prof. Kalinga Bandara  A/L Physics - Prof. Kalinga 

Bandara  A/L Physics - Prof. Kalinga Bandara  A/L Physics - Prof. Kalinga Bandara  A/L Physics - Prof. Kalinga Bandara  A/L Physics - Prof. Kalinga Bandara  A/L Physics - 

Physics - Prof. Kalinga Bandara  A/L Physics - Prof. Kalinga Bandara  A/L Physics - Prof. Kalinga Bandara  A/L Physics - 

Advanced Level  
PHYSICS- 2021

   
  

wOHhk fmdÿ iy;sl m;% (Wiia fm<) úNd.h - 2021   
fN!;sl úoHdj  

Prepared by Prof. Kalinga Bandara 
University of Peradeniya 



2 | P a g e  

 

Physics Model Paper - 2021                      Prof. Kalinga Bandara 
 

(ii)   o¾Ylh Y=kH f¾Ldj iuÕ tal f¾Çh j mj;S o hkak' 
(iii)  mdGdxlh : 3.27 g.  

(iv)  m%;sY; fodaIh = 
0.01

3.27
× 100 % 

(g)  (i)  mshjr 1 :  ñkqï irdfõ ksoyia c, mDIaGfha uÜgug wod, mrsudj lshjd .ekSu' 
mshjr 2 :  ;yvq lene,a, iïmQ¾Kfhka c,fha .s,ajd c, uÜgï w;r mdGdxlh 

f.k tu mdGdxl w;r wka;rh .ekSu' 

(ii)  >k;ajh = ialkaOh/ mrsudj ys wdfoaYfhka" 𝜌 =
3.27×10−3

1.2×10−6 = 2725 kg m-3 

 

 

02.  
 

(a)   
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 (1) yqud, cklh (2) yqud, ynlh (3) le,rsógrh (4) WIaK;ajudkh 
(b)   

fodaIh bj;a lr .kakd wdldrh 

1. yqud,h iuÕ c,h tl;= ùu 

 

yqud, ynlh Ndú;d lsrSu 

2. mrsirhg isÿ jk ;dm ydksh 

 

c,h ldur WIaK;ajhg jvd 5 oC muK 
isis,a lr mrsËKh wdrïN lr 
WIaK;ajh 5 oC muK by< w.hla olajd 
muKla yqud,h tl;= lsrSu  

 

(c)  1. ysia le,rs ógrfha yd uka;fha ialkaOh (𝑚1) 

 2. c,h + le,rsógrh + uka;fha ialkaOh (𝑚2) 

 3. c,fha wdrïNl WIaK;ajh (1) 

(d)  1. moaO;sfha WmrSu WIaK;ajh (2) 
 2. yqud,h oshjQ moaO;sfha wjidk ialkaOh (𝑚3) 
(e)  (i)  ;dmdxlfha we;s øjhl tall ialkaOhla iïmQ¾Kfhka tys jdIamh njg m;a lsrSug 

muKla ,nd osh hq;= Yla;s m%udKh fõ' 
(ii)  (𝑚3 − 𝑚2)𝐿 + (𝑚3 − 𝑚2)𝑐𝑊(100 − 𝜃2) = [𝑚1𝑐𝑆 + (𝑚2 − 𝑚1)𝑐𝑊](𝜃2 − 𝜃1) 

(f)  (i)  tl;= l< yqud,fha ialkaOh' 
(ii)  th b;d l=vd m%udKhla neúka ksjeros j uek .; hq;= h' 

(g)   (i)  ∆𝑊 = 𝑃 × ∆𝑉 uÕska" ∆𝑊 = 1.0 × 105 × (1671 − 1) × 10−6 = 167 J fõ' 
(ii)  ∆𝑄 = 𝑚𝐿 uÕska" ∆𝑄 = 994 × 1 × 10−6 × 2.26 × 106 = 2246.4 J fõ' 
 ∆𝑄 = ∆𝑈 + ∆𝑊 uÕska" wNHka;r Yla;sfha jeä ùu" 
 ∆𝑈 = ∆𝑄 − ∆𝑊 = 2246.4 − 167 = 2079.4 J fõ' 
(iii)  wKql wdl¾IK n, iïmQ¾Kfhka ì| oeóug fuu Yla;sh jeh fõ' 
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03. (a)  1.  ;r,h wkjr;j yd wkdl+,j .,d hd hq;= h' 
2.  th iucd;Sh ;r,hla úh hq;= h' 
3.  mSvkhla fhoSu ksid ngfha yrialv j¾,M,h fjkia fkdúh hq;= h' 

(b)  fhosh fkdyels fõ' reêrh iucd;Sh ;r,hla fkdfõ' mSvkhla fhdok úg kyrj, 
yrialv fËa;%M,h fjkia fõ' 

(c)  m<uqj ;kql NaOH j,ska o" fojkqj ;kql HNO3 j,ska o wjidkfha oS wdi%e; 
c,fhka o msrsisÿ lr .; hq;= h' 

(d)  c, wxY= .=re;ajh uÕska ;ajrKh ùu je,elaùug' túg" wkdl+, p,s;h myiqfjka we;s 
l< yels h' 

(e)  (i)  ksh; mSvk n÷k' 
(ii)  lrduh wer ;sìh oS" ksh; mSvk n÷k Tijd c, mDIaGfha isg flaYsl k<hg 

we;s isria Wi fjkia lsrSu uÕska' 
(iii)  mSvk wka;rh" ∆𝑃 = 𝐻0 + ℎ𝜌𝑔 − 𝐻0 = ℎ𝜌𝑔 uÕska" mSvk wKql%uKh" 

 𝑃 =
∆𝑃

𝑙
=

ℎ𝜌𝑔

𝑙
 fõ' fuys" ℎ - ksoyia c, mDIaGhg Wi" 𝜌 -c,fha >k;ajh" 

 𝑔 -.=re;ajc ;ajrKh yd 𝑙 - k<fha os. 
(f)  ksYaÑ; ld,hla ;=< oS flaYsl k<h ;=<ska .,d hk c, m%udKh tl;= lr ñkqï 

irdjlska mrsudj uek wod, ld,fhka fnoSfuka 

(g)  (i)  
𝑉

𝑡
= (

𝑘

𝜂
) 𝑃 uÕska" 

𝑉

𝑡
= (

𝑘

𝜂
)

ℎ𝜌𝑔

𝑙
 jk w;r" 

𝑉

𝑡
= (

𝑘𝜌𝑔

𝜂𝑙
) ℎ fõ' ta wkqj" 

 ℎ bosrsfha 
𝑉

𝑡
 m%ia;drhla we|sh hq;= h' 

(ii) (1)  wKql%uKh ,nd .ekSug m%ia;drh u; ( 6, 0.4 ) yd (54, 3.6) LKavdxl iys; 
,ËH f;dard .; yels h' túg" wKql%uKh" 

  𝑚 =
(3.6−0.4)

(54−6)
= 0.067 × 10−4 m2 s-1 fõ' 

(2)  m%ia;drfha wKql%uKh 𝑚 kï" 𝑚 =
𝑘𝜌𝑔

𝜂𝑙
 jk w;r" 𝜂 =

𝑘𝜌𝑔

𝑚𝑙
 fõ' wod, 

w.hka wdfoaYfhka"  =
1.72×10−13×1000×10

0.067×10−4×34.5×10−2 = 7.44 × 10−4 kg m-1 s-1 fõ' 

(h)  fkdyel' .a,sirska myiqfjka .,d fkdhk ksid' 
 

 

04. (a)   
 
 
 
 
 
 

 

 

 

 
 
(b)  (i)  úoHq;a pqïnl fm%arKh ms<sn| *erfâf.a kshuh yd f,kaiaf.a kshuh 

(ii)  ikakdhlhla ;=< úoHq;a .dul n,hla ìys jkqfha thg ;=vq ÿka l%shdjg 
m%;súreoaO l%shdj we;s jk mrsos h' 

(c) 1.  oKav pqïnlh p,s; lrkq ,nk fõ.h jeä lsrSu' 
2.  m%N,;djfhka jeä oKav pqïnlhla fhdod .ekSu' 
3.  lïì oÕrfha fmdgj,a .Kk / úYalïNh jeä lsrSu' 

 
 
 
 
 

N S 

pqïnlh oÕrh foi g p,kh  

N S 

pqïnlh oÕrfhka bj; g p,kh 
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(d)  (i)  mrsKdulhl l%shdj wdo¾Ykh lsrSu' 
(ii)  fmakq h;=rla Ndú;h' túg m%d:ñl oÕrh ;=, ia:sr Odrdjla .,d hk neúka G2 

.e,ajfkdaógrfha W;al%uKh jvd ia:dhs fõ' 
(iii)  iaúÉÑh ixjD; l< úg" G2 .e,ajfkdaógrfha W;al%uKhla we;s ù miq j th 

ke;s ù hhs' iaúÉÑh ixjD; l< úg l,ska fkdmej;s pqïnl fËa;%hla oÕrh 
yryd we;s jk w;r" th hdno oÕrh ;=,ska o fËa;% f¾Ld we;s lrhs' túg" 
úoHq;a pqïnl fm%arK l%shdj we;s ù Odrdjla fm%arKh fõ' miq j" pqïnl fËa;%h 
ksh;j mj;sk neúka" wdrïNl Odrdj l%ufhka wvq ù hhs'    

(e) 
𝑉1

𝑉2
=

𝑁1

𝑁2
 jk w;r" Yla;s ydkshla fkdue;s neúka" 𝑃1 = 𝑃2 fyda 𝑉1𝐼1 = 𝑉2𝐼2 uÕska" 

 
𝑉1

𝑉2
=

𝐼2

𝐼1
 fõ' ta wkqj" 

𝑁1

𝑁2
=

𝐼2

𝐼1
 fõ' túg" 

25

5
=

𝐼2

50
 uÕska" 𝐼2 = 250 mA fõ' 

(f)  (i)  thg by< mdr.uH;djhla we;s neúka m%d:ñl oÕrfha pqïnl i%djh oaú;sl 
oÕrhg iïmQ¾Kfhka u iïnkaO lrk neúks' 

(ii)  1. cQ,a ;dmkh  2. iq<s Odrd fya;=fjka 
 

 

rpkd m%Yak i|yd wdo¾Y ms<s;=re: 

 

05. (a)  (i)  ika;;s m%jdy iólrKhg wkqj" 𝑣𝐴 = 𝑣1𝑎 uÕska" 𝑣1 =
𝑣𝐴

𝑎
 fõ' 

(ii)  wkjr; yd wkdl+, f,i .,d hk ÿiai%dù fkdjk ;r,hla úh hq;= h' 

(iii)  X yd Y ,ËH i,ld n¾kQ,s iólrKh fhoSfï oS" 𝑃𝑋 +
1

2
𝜌𝑣2 = 𝑃𝑌 +

1

2
𝜌𝑣1

2 jk 

w;r" 𝐻0 +
1

2
𝜌𝑣2 = 𝑃𝑌 +

1

2
𝜌 (

𝑣𝐴

𝑎
)

2

 uÕska" 𝑃𝑌 = 𝐻0 +
1

2
𝜌𝑣2 (1 −

𝐴2

𝑎2) fõ' tuÕska" 

𝑃𝑌 = 𝐻0 −
𝜌𝑣2

2𝑎2
(𝐴2 − 𝑎2) f,i ,efí' 

(iv)  jd;h iuÕ fmg%,a hdka;ñka ñY% ùug gexlsh ;=< jQ fmg%,a ℎ Wilska by< 
ke.Su isÿ úh hq;= h' fuúg" 𝑃𝑌 + ℎ𝑑𝑔 = 𝐻0 úh hq;= h' 

 𝑃𝑌 = 𝐻0 +
1

2
𝜌𝑣2 (1 −

𝐴2

𝑎2) w.h wdfoaYfhka" 

 𝐻0 +
1

2
𝜌𝑣2 (1 −

𝐴2

𝑎2) + ℎ𝑑𝑔 = 𝐻0 uÕska" 𝑣2 =
2𝑎2ℎ𝑑𝑔

𝜌(𝐴2−𝑎2)
 jk w;r" tkacsu 

mk.ekafjk fudfydf;a oS" fjkapqrsudkhg jd;h we;=¿ úh hq;= fõ.h" 

 𝑣 = 𝑎√
2ℎ𝑑𝑔

𝜌(𝐴2−𝑎2)
   f,i ,efí' 

(b)  
 
  
 
 
 
 
 
 
 
 

 

 

 

(i)  hdka;ñka fmg%,a ì|s;s we;=¿ úh hq;af;a tkacsu mk .ekafjk fudfydf;a oS h' 
túg jd;h wju iS.%;djhlska we;=¿ úh hq;= h' túg ;ajrlh l%shd lsrSu wjYH 
fkdfõ' th (a) msysàug wod, fõ' 

(a) (b) 

f;%dg,h 
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(ii)   fuúg" fjkapqrsudkfha Y ys oS jdhqj .,k fõ.h 𝑣2 kï" ika;;s m%jdy 

iólrKhg wkqj" 14𝑣𝐴 = 𝑣2𝑎 uÕska" 𝑣2 =
14𝑣𝐴

𝑎
 fõ' 𝑣 = 𝑎√

2ℎ𝑑𝑔

𝜌(𝐴2−𝑎2)
 w.h 

wdfoaYfhka" 𝑣2 = 14𝐴√
2ℎ𝑑𝑔

𝜌(𝐴2−𝑎2)
 fõ' 

(iii)  fuys oS ksjeros f,i ñY% ùug kï fmg%,a yd jd;h m%jdy iS>%;d w;r wkqmd;h 

1:14 úh hq;= h' túg" k,h osf.a fmg%,a .,d hk fõ.h 𝑣′ kï" 𝑎1𝑣′ =
1

14
× 𝑎𝑣2 

uÕska" 𝑣′ =
𝑎

14𝑎1
× 14𝐴√

2ℎ𝑑𝑔

𝜌(𝐴2−𝑎2)
 jk w;r" 𝑣′ =

𝑎𝐴

𝑎1
√

2ℎ𝑑𝑔

𝜌(𝐴2−𝑎2)
 fõ' 

(iv) 𝑎1 < 𝑎 úg" 
𝑎

𝑎1
> 1 jk w;r" 𝑣′ ksh;j mej;Sug" ℎ wvq úh hq;= nj fmfka' ta 

i|yd" ldìhqf¾grfha fmg%,a uÜgu by< hd hq;= nj meyeos<s h' 
 

06.  (a) m%Njhla yd ksrsËfhl= w;r idfmaË p,s;hla we;s úg ksrsËlhd úiska m%Njfha i;H 
ixLHd;hg jvd fjkia ixLHd;hla Y%jkh lsrSu fvdma,¾ wdprKh kï fõ' 

(b) (i)  tlsfkl lrd ,Õd jk ksrsËlfhl= yd m%Njhla i|yd jQ fmdÿ wjia:dj ie,lSfï 

oS" ksrsËlhd wik ixLHd;h" 𝑓′ = (
𝑉+𝑢𝑂

𝑉−𝑢𝑆
) 𝑓0 fõ' 𝑉 = 𝑐, 𝑢𝑂 = 0 yd 𝑢𝑆 = 𝑣 

w.hka wdfoaYfhka" 𝑓′ = (
𝑐+0

𝑐−𝑣
) 𝑓 uÕska" 𝑓′ =

𝑐

(𝑐−𝑣)
𝑓 fõ' 

(ii)  mrdj¾;kh jk fudfydf;a r:h p,s; jk m%Njhla f,i l%shd lrhs' 

 wdodhlh u; m;kh jk ixLHd;h 𝑓′′ = (
𝑐+𝑣

𝑐−0
) 𝑓′ uÕska ,efí' 𝑓′ =

𝑐

(𝑐−𝑣)
𝑓 jk 

neúka" 𝑓′′ =
(𝑐+𝑣)

𝑐
×

𝑐

(𝑐−𝑣)
𝑓 jk w;r" 𝑓′′ =

(𝑐+𝑣)

(𝑐−𝑣)
𝑓 fõ' 

(iii) iïfm%aËlh uÕska ksl=;a l< ;rx.h yd mrdj¾;s; ;rx.h tl u fudfydf;a 
WmlrKh wjg mj;sk neúka kq.eiqï we;s fõ' fuys oS"  𝑓′′ > 𝑓 jk neúka" 

kq.eiqï ixLHd;h 𝑓𝐵 = 𝑓′′ − 𝑓 uÕska ,efí' túg" 𝑓𝐵 =
(𝑐+𝑣)

(𝑐−𝑣)
𝑓 − 𝑓 =

2𝑣𝑓

(𝑐−𝑣)
 fõ' 

fuys oS" 𝑣 <<< 𝑐 jk neúka"  (𝑐 − 𝑣) ≈ 𝑐 jk w;r" 𝑓𝐵 =
2𝑣𝑓

𝑐
 fõ'   

(iv)  𝑓𝐵 =
2𝑣𝑓

𝑐
 uÕska jdykfha fõ.h 𝑣 =

𝑐×𝑓𝐵

2𝑓
 fõ' wod, w.hka wdfoaYfhka  

 𝑣 =
3×108×200

2×109 = 30 m s-1 fõ' 

(c)  (i)  (1)  m<uq iamkaoh r:h lrd ,Õd jk úg" fõ. wkdjrlfha isg r:hg mej;s ÿr 

𝑑1 kï" ;rx.fha fõ.h" 𝑐 =
2𝑑1

𝑡1
 uÕska" 𝑑1 =

𝑐𝑡1

2
 fõ' 

(2)  fojeks iamkaoh r:h lrd ,Õd jk úg" fõ. kS¾Klfha isg r:hg mej;s 

ÿr 𝑑2 kï" 𝑑2 =
𝑐𝑡2

2
 fõ' 

(3)  iamkao fol w;r ld, mrdih ;=< r:h p,s;j we;s ÿr 𝑠 kï" 𝑠 = 𝑑1 − 𝑑2 

jk w;r" r:fha m%fõ.h" 𝑣 =
𝑑1−𝑑2

𝛥𝑡
 fõ' by; w.hka wdfoaYfhka" 

 𝑣 =
𝑐

2𝛥𝑡
(𝑡1 − 𝑡2) fõ' 

(ii)  (1)  iamkao fol w;r ld, mrdih ;=< r:h p,s;j we;s ÿr 𝑠 kï" 𝑠 =
𝑐

2
(𝑡1 − 𝑡2) 

ys wdfoaYfhka" 𝑠 =
3×108

2
× (3.33 − 3.31) × 10−7 = 0.3 m fõ' 

(2)  𝑣 =
𝑠

𝛥𝑡
 uÕska" r:fha m%fõ.h" 𝑣 =

0.3

10×10−3 = 30 m s-1 fõ' 
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07. (a)  (i)   fl< ì|s;a;l wdrïNl m%fõ.h = 
162×1000

3600
= 45 m s-1 fõ' bosrs osYdjg 𝐹 = 𝑚𝑎 

fhoSfuka" −5 × 10−2 = 40 × 10−6 × 𝑎 uÕska fl< ì|s;af;a ukaokh" 

   𝑎 =
−5×10−2

40×10−6 = −1250 m s-2 fõ'  

   m%fõ.h Y=kH jk úg p,s; ù we;s ÿr fiùug bosrs osYdjg 𝑣2 = 𝑢2 − 2𝑎𝑠 

fhoSfuka" 0 = 452 − 2 × 1250 × 𝑠 uÕska" 𝑠 =
45×45

2×1250
= 0.81 m fõ' 

(ii)  by; oS .Kkh l< mrsos lsúiqula hdu 
jeks wjia:djl oS mjd fl< ì|s;a;la p,s; 
úh yels WmrSu ÿr" 𝑠 < 1 m jk neúka 
mqoa., mr;rh 1 m f,iska mj;ajd .ekSu 
m%udKj;a fõ' 

(iii) 

 

 

 

 

 

 
 

(b)    (i) iafgdalaf.a kshuh :  wmrsñ; ;r,hla ;=< ksh; fõ.fhka p,s; jk f.da,Sh 
jia;=jla u; ;r,fhka we;s lrkq ,nk ÿiai%dù n,h" 𝐹 = 6𝜋𝜂𝑎𝑣 fõ' fuys 𝜂 
hkq ;r,fha ÿiai%dù ix.=Klh, 𝑎 hkq f.da,fha wrh yd 𝑣 hkq f.da,fha wdka; 
m%fõ.h fõ' 

(ii)  wdka; m%fõ.fhka p,s; jk wjia:djla i,ld" 𝐹 = 𝑚𝑎 fhdouq' 

 𝑚𝑔 − 6𝜋𝜂𝑎𝑣0 = 0 uÕska"  𝑣0 =
𝑚𝑔

6𝜋𝜂𝑎
= 𝜇𝑚𝑔 fõ' fuys 𝜇 =

1

6𝜋𝜂𝑎
 fõ' 

(iii) øj ì|s;a;l ip,;djh 𝜇 =
1

6𝜋𝜂𝑎
 fõ' 𝜂 = 1.8 × 10−5 kg m-1 s-1 yd 

 𝑟 = 90 × 10−9 m w.hka wdfoaYfhka" 𝜇 =
1

6×3.14×1.8×10−5×90×10−9  jk w;r" 

tuÕska" 𝜇 = 3.28 × 1010 kg s-1 fõ' 
(iv)  ialkaOh 1.8 × 10−5 kg jk thfrdfida,a wxY=jl wdka; m%fõ.h"  𝑣0 = 𝜇𝑚𝑔 ys 

wdfoaYfhka"  𝑣0 = 3.28 × 1010 × 1.8 × 10−5 × 10 = 8.2 × 10−8 m s-1 fõ'  
thfrdfida,a wxY=jl ip,;djh by< jQj;a wdka; m%fõ.h l=vd fõ' 

(c) (i)  úYd, c, ì|s;a;la neúka ÿiai%dù n, fkdi,ld yersh yels fõ' .=re;aj hgf;a isria 

p,s;h i<ld" isriaj my<g 𝑠 = 𝑢𝑡 +
1

2
𝑎𝑡2 fhdouq'  𝑠 = 2 m, 𝑢 = 0 yd 𝑎 = 10 m s-1 

wdfoaYfhka" 2 =
1

2
× 10 × 𝑡2 uÕska" 𝑡 = √0.4 = 0.63 s fõ' 

(ii)  wrh 100 μm  jk l=vd øj ì|s;a;l ip,;djh 𝜇 =
1

6𝜋𝜂𝑎
 fõ' 

 𝜂 = 1.8 × 10−5 kg m-1 s-1 yd 𝑟 = 100 × 10−6 m w.hka wdfoaYfhka" 

 𝜇 =
1

6×3.14×1.8×10−5×100×10−6
= 2.94 × 107 kg s-1 fõ'  

 øj ì|s;af;a ialkaOh" 𝑚 =
4

3
𝜋𝑟3𝜌 ys wdfoaYfhka" 

 𝑚 =
4

3
× 3.14 × (100 × 10−6)3 × 1000 = 4.19 × 10−9 kg fõ' tneúka" øj ì|s;af;a 

wdka; m%fõ.h" 𝑣0 = 𝜇𝑚𝑔 = 2.94 × 107 × 4.19 × 10−9 × 10 = 0.12 m s-1 fõ' 
  ta wkqj" wrh 100 μm  jk l=vd øj ì|s;a;lg 2 m Wila jeàug .;jk ld,h" 

  𝑡 =
2

0.12
= 16.7 s fõ' 

(iii)  wrh 100 μm  jk l=vd øj ì|s;a;la jdIam ù hdug .;jk ld,h 12 s muK jk neúka  
2 m muK Wila my<g jeàug fmr th jdIamSNjkhg ,la úh yels h'  

(iv)  WIaK;ajh yd wd¾ø;djh 

𝑣 = 0 

𝑣 ( m s-1) 

t (ms) 

45 

36 
0 
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08.  (a)  jia;= folla w;r we;s jk .=re;ajdl¾Yk n,h" tu jia;=j, ialkaOj, .=Ks;hg 
wkqf,dauj;a tajd w;r ÿfrys j¾.hg m%;sf,dauj;a iudkqmd;sl fõ' 

(b)  mD:súh" ialkaOh 𝑀 yd wrh 𝑅 jQ mrsmQ¾K f.da,hla f,i ie,lsh yels h' 

i¾j;% .=re;ajdl¾IK ksh;h 𝐺 fõ' 

(i)   mD:sú mDIaGh u; mj;sk jia;=jla u; l%shd lrk .=re;ajdl¾IK n,h tys nrg 
iudk fõ' 

 túg" 𝑚𝑔 = 𝐺
𝑀𝑚

𝑅2
 uÕska" mD:sú mDIaGh u; oS" 𝑔 = 𝐺

𝑀

𝑅2
  fõ' 

(ii)  mD:sú mDIaGhg msg;ska jQ ,ËHhla ie,lSfï oS" 𝑔 = 𝐺
𝑀

𝑟2  jk w;r" 𝑔 ∝
1

𝑟2  fõ' 

 
 
 
 
 
 
 
 

(c)  (i)  pkaøhdf.a jd;a; p,s;h i,ld" 𝐺
𝑀𝑚

𝐷2 =
𝑚𝑣2

𝐷
 uÕska" pkaøhdf.a uOHl fõ.h" 

  𝑣 = √
𝐺𝑀

𝐷
 fõ' 

(ii)  pkaøhdf.a wdj¾; ld,h" 𝑇 =
2𝜋𝐷

𝑣
 uÕska ,efí' túg" 𝑇 = 2𝜋𝐷 × √

𝐷

𝐺𝑀
 uÕska" 

𝑇2 = 4𝜋2𝐷2 ×
𝐷

𝐺𝑀
 jk w;r" tuÕska" 𝐷 = [

𝐺𝑀𝑇2

4𝜋2 ]

1

3
 f,i ,efí' 

(d)  (i)  Q ,ËHfha oS' VQ = 0 MJ kg-1 

(ii) Q ,ËHfha oS' 
(iii) úNj m%ia;drhg we|s iam¾Ylfha wKql%uKh (V/r) tu ,ËHfha oS .=re;ajdl¾YK 

fËa;% ;SjD;djhg iudk fõ' R hkq mD:sú mDIaGh jk neúka th 10 N kg-1 w.hg 
iudk úh hq;= h'  

(iv) mD:súh lrd ,Õd jk mrsos pkaøhd u; oS jia;=jlg ,nd osh hq;= úfhda. m%fõ.h 

(𝑣) hkq jia;=j Q lrd ,Õd jk mrsos ,nd osh hq;= m%fõ.h fõ' P yd Q ,ËH i,ld 

Yla;s ixia:s;sfhka" 
1

2
𝑚𝑣2 − 𝑚 × 𝑉𝑃 = 0 jk w;r" tuÕska" 𝑣 = √2𝑉𝑃 jk w;r" 

|𝑉𝑃| = 1 × 106 J kg-1 w.h wdfoaYfhka" 𝑣 = √2 × 1 × 106 = 1.41 × 103 m s-1 

fõ' 
(v) by; jia;=j mD:súh lrd ,Õd jk úg m%fõ.h 𝑣′ kï"  Q yd R ,ËH i,ld Yla;s 

ixia:s;sfhka" 0 =
1

2
𝑚𝑣′2 − 𝑚 × 𝑉𝑄 jk w;r" tuÕska" 𝑣′ = √2𝑉𝑄 f,i ,efí' 

 |𝑉𝑄| = 60 × 106 J kg-1 jk neúka" 𝑣′ = √2 × 60 × 106 = 1.095 × 104 m s-1 fõ' 

(e)  (i)  mD:súfha mDIaGh u; we;s jia;=jla u; iM, n,h" 𝐹 = 𝐹𝐸 − 𝐹𝑀 fõ' fuys oS" 

  𝐹𝐸 =
𝐺𝑀𝑚

𝑅2  jk w;r" 𝐹𝑀 =
𝐺𝑀𝑀𝑚

(𝐷−𝑅)2 fõ' túg" iM, n,h" 𝐹 =
𝐺𝑀𝑚

𝑅2 −
𝐺𝑀𝑀𝑚

(𝐷−𝑅)2 uÕska" 

𝐹 = 𝐺𝑚 {
𝑀

𝑅2
−

𝑀𝑀

(𝐷−𝑅)2
} fõ' 

(ii)  pkaøhdf.a n,mEu ie,lSfï oS mD:sú mDIaGh u; jQ tall ialkaOhla u; n,h 

fyj;a .=re;ajdl¾IK ;Sj%;dj 𝑔′ kï" 𝑔′ =
𝐹

𝑚
= 𝐺 {

𝑀

𝑅2 −
𝑀𝑀

(𝐷−𝑅)2
} fõ' fï 

wkqj" .=re;ajdl¾IK ;Sj%;djfha wvq ùu" ∆𝑔 = 𝑔 − 𝑔′ uÕska ,efí' túg" 

 ∆𝑔 = 𝐺
𝑀

𝑅2 − 𝐺 {
𝑀

𝑅2 −
𝑀𝑀

(𝐷−𝑅)2
} uÕska" ∆𝑔 =

𝐺𝑀𝑚

(𝐷−𝑅)2 fõ' 

𝑔 

𝑟 
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(iii)  WodiSk ,ËHfha oS" oS we;s ialkaOhla u; mD:súh uÕska we;s lrkq ,nk .=re;ajc 
n,h" pkaøhd uÕska we;s lrkq ,nk .=re;ajc n,hg iudk fõ' tjeks ,ËHhlg 

mD:sú flakaøfha isg we;s ÿr 𝑑 kï" 
𝐺𝑀𝑚

𝑑2 =
𝐺𝑀𝑚𝑚

(𝐷−𝑑)2 uÕska" 
6×1024

𝑑2 =
7.4×1022

(𝐷−𝑑)2   jk 

w;r" túg" 
81

𝑑2 =
1

(𝐷−𝑑)2 uÕska" 9(𝐷 − 𝑑) = 𝑑 jk w;r" 𝑑 =
9

10
𝐷 f,i ,efí' 

túg" 𝑑 = 3.6 × 108 m f,i ,efí' 

(iv)  pkaøhd uÕska mD:súh u; .=re;ajc n,mEula we;s lrhs' pkaøhd mD:súhg wdikak 
úg c,h pkaøhd foig weoSu isÿ fõ' 

 

 

09 A. (a)  fldaIfha úoHq;a.dul n,h uÕska wNHka;r yd 
ndysrm%;sfrdaO ;=,ska Odrdj .,d hdu i|yd 
wjYH úNj neiauj,a ,nd foa' tkï" 

  𝐸 = 𝑉𝑟 + 𝑉𝑅 fõ' 𝑉𝑟 = 𝐼𝑟 yd 𝑉𝑅 = 𝐼𝑅 uÕska" 

𝐸 = 𝐼𝑟 + 𝐼𝑅 jk w;r tuÕska" 𝐼 =
𝐸

(𝑟+𝑅)
 fõ' 

(b) (i)   X yd Y ,ËH újD; l< miq mrsm:h ;=< Odrdj" 𝐼 kï"  𝐼 =
𝐸

(𝑅1+𝑅2)
 fõ' túg" 𝐸𝑇 

hkq 𝑅2 m%;sfrdaOh yryd úNj neiau neúka" 𝐸𝑇 = 𝐼𝑅2 = (
𝑅2

𝑅1+𝑅2
) 𝐸 fõ' 

  fldaIh ,qyqj;a l< miq újD; X yd Y ,ËH w;r 𝑅2 yd 𝑅1 iudka;r.; fõ' ta 

wkqj" iu; m%;sfrdaOh" 𝑟𝑇 =
𝑅1𝑅2

(𝑅1+𝑅2)
 fõ'  

(ii) 𝑅𝐿 yryd .,d hk Odrdj" 𝐼𝐿 =
𝐸𝑇

(𝑟𝑇+𝑅𝐿)
 fõ' 

 
 

(c)   
 
 
 
 
 
 
 
 
 

(i)   𝐸𝑇 = (
𝑅2

𝑅1+𝑅2
) 𝐸 yd 𝑟𝑇 =

𝑅1𝑅2

(𝑅1+𝑅2)
 fõ' 

(ii) 𝑃 = 𝑉𝐼 ys wdfoaYfhka" 𝐼 =
𝑃

𝑉
=

1.5

3
= 0.5 A fõ' 

(iii) 𝑅1 + 𝑅2 = 100 → (1) jk w;r" Wmdx.h iïnkaO úg  𝑅1 yd 𝑅2 m%;sfrdaO yryd 

úNj wka;r 3 V ne.ska jk neúka" 𝑅1 =
𝑅2𝑅𝐿

𝑅2+𝑅𝐿
 úh hq;= h' fuys 𝑅𝐿 =

3

0.5
= 6  

hkq Wmdx.fha m%;sfrdaOh fõ' fï wkqj" 𝑅1 =
6𝑅2

6+𝑅2
  → (2) fõ' 

 (1) ys wdfoaYfhka" 
6𝑅2

6+𝑅2
+ 𝑅2 = 100 jk w;r tuÕska" 𝑅2

2 − 88𝑅2 − 600 = 0 

f,i ,efí' tuÕska" 𝑅2 = 94.4  yd 𝑅1 = 5.6  f,i ,efí' 

(iv)  𝐸𝑇 = (
𝑅2

𝑅1+𝑅2
) 𝐸 =

94.4

100
× 6 = 5.66 V yd 𝑟𝑇 =

𝑅1𝑅2

(𝑅1+𝑅2)
=

94.4×5.6

100
= 5.29  fõ' 

E 
r 

R 
rEmh 1 

rEmh 3 
𝑌 

 

  
𝐸 = 6 V 

𝑋 

1.5 W, 3 V 

  

𝑅1 

𝑅2 

(a) 

𝐸𝑇 

𝑟𝑇 
𝑋 

  

(b) 𝑌 

  

 

𝑃 

1.5 W, 3 V 
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(v) 6 V fldaIh ;=<ska weo .kakd uq¿ Odrdj hkq 3 V úNj neiaula hgf;a 𝑅1 

m%;sfrdaOh ;=<ska .,k Odrdj neúka" 𝐼 =
3

5.6
= 0.536 A fõ' 

 

09 B. (a)  (i)  g%dkaisiagrh ika;Dma; úg" 𝑉𝐶𝐸 = 0.2 V neúka" 𝑉𝐶 = 0.2 V fõ' ika;DmA; Odrdj 
(𝐼𝐶)𝑚𝑎𝑥 úg" 15 − 0.2 = (𝐼𝐶)𝑚𝑎𝑥 × 1000 uÕska" (𝐼𝐶)𝑚𝑎𝑥 = 14.8 mA fõ' 

(ii)  g%dkaisiagrh hdka;ñka ika;Dma; úg (𝐼𝐶)𝑚𝑎𝑥 =  × (𝐼𝐵)𝑚𝑖𝑛 iólrKh j,x.= jk 

neúka" (𝐼𝐵)𝑚𝑖𝑛 =
14.8×10−3

80
= 1.85 × 10−4 A fõ' 

 𝑉𝐵𝐸 = 0.7 V neúka" 𝑉𝐵 = 0.7 V jk w;r" (𝑉𝑖𝑛)𝑚𝑖𝑛 − 0.7 = 1.85 × 10−4 × 3 × 103 
uÕska" (𝑉𝑖𝑛)𝑚𝑖𝑛 = 1.255 V fõ' 

 

(iii)  (1) 

 

 

 

 

(2) 5 − 0.7 = (𝐼𝐵)𝑚𝑎𝑥 × 3 × 103 uÕska" (𝐼𝐵)𝑚𝑎𝑥 =
4.3

3
× 10−3 = 1.433 mA 

(b)  (i)  cj iemhqfï isg N+.; w.%h olajd Odrd .e,Su i,ld" 
  𝑉𝐶𝐶 − 0 = 𝐼𝐶𝑅𝐶 + 𝑉𝐶𝐸 + 𝐼𝐸𝑅𝐸 f,i ,súh yels w;r" 𝐼𝐵 <<< 𝐼𝐶 f,i ie,lSfï 

oS" 𝐼𝐸 ≈ 𝐼𝐶 jk neúka" 𝑉𝐶𝐶 = 𝐼𝐶(𝑅𝐶 + 𝑅𝐸) + 𝑉𝐶𝐸 jk w;r" tuÕska" 

  𝐼𝐶 = − (
1

𝑅𝐶+𝑅𝐸
) 𝑉𝐶𝐸 +

𝑉𝐶𝐶

(𝑅𝐶+𝑅𝐸)
 f,i ,efí' 

(ii)  (1) Ndr f¾Ldfõ iólrKh"  𝐼𝐶 = − (
1

𝑅𝐶+𝑅𝐸
) 𝑉𝐶𝐸 +

𝑉𝐶𝐶

(𝑅𝐶+𝑅𝐸)
  jk w;r th" 

𝑦 = −𝑚𝑥 + 𝑐 wdldr úp,khla nj meyeos<s h' 
 

(2) 

 
 
 
 
 
 
 
 
 
 
 
 

Ndr f¾Ldfõ iólrKh"  𝐼𝐶 = − (
1

𝑅𝐶+𝑅𝐸
) 𝑉𝐶𝐸 +

𝑉𝐶𝐶

(𝑅𝐶+𝑅𝐸)
 fõ' 

𝑦-wËh fþokh jk ia:dkh ,nd .ekSug" 𝑉𝐶𝐸 = 0 fhdouq' túg" 

𝐼𝐶 =
𝑉𝐶𝐶

(𝑅𝐶+𝑅𝐸)
 fõ' 

𝑥-wËh fþokh jk ia:dkh ,nd .ekSug" 𝐼𝐶 = 0 fhdouq' túg" 𝑉𝐶𝐸 = 𝑉𝐶𝐶 
fõ' 

t 

Vout 

15 V 

𝑉𝐶𝐸 

𝐼𝐶  

𝑉𝐶𝐶 

𝑉𝐶𝐶

(𝑅𝐶 + 𝑅𝐸)
 

Ndr f¾Ldj 
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fï wkqj" Ndr f¾Ldj uÕska 𝑥-wËh yd 𝑦-wËh fþokh jk ia:dkj, 

LKavdxl ms<sfj,ska" {𝑉𝐶𝐶 , 0} yd {0,
𝑉𝐶𝐶

(𝑅𝐶+𝑅𝐸)
 } fõ' 

(3)  ;rx. j¾Ok mrsm:hl Q ,ËHfha msysàu m%;sodkfha meoaoSfï 
iSudjka ;SrKh lrhs' m%dfhda.sl j WmrSu meoaÿula iys; 
m%;sodkhla ,nd .ekSu i|yd Q ,ËHh Ndr f¾Ldfõ uOHhg wdikak j 
f;dard .kS' 

(iii)  (1)  ksjd; ,ËHh Ndr f¾Ldfõ uOHfha úg" 𝐼𝐶 = 3 mA yd 𝑉𝐶𝐸 =
𝑉𝐶𝐶

2
= 7.5 V 

fõ' 𝐼𝐶 = − (
1

𝑅𝐶+𝑅𝐸
) 𝑉𝐶𝐸 +

𝑉𝐶𝐶

(𝑅𝐶+𝑅𝐸)
  Ndr f¾Ldfõ iólrKhg wdfoaYfhka" 

3 × 10−3 = −
7.5

(𝑅𝐶+𝑅𝐸)
+

15

(𝑅𝐶+𝑅𝐸)
 uÕska" (𝑅𝐶 + 𝑅𝐸) =

7.5

3×10−3
= 2.5 kΩ fõ' 

𝑅𝐸 = 2 k neúka" 𝑅𝐶 = 500 Ω úh hq;= h' 
(2)  𝑅𝐸 yryd Odrd .e,Su i,ld" 𝑉𝐸 − 0 = 3 × 10−3 × 2 × 103 uÕska"  
 𝑉𝐸 = 6 V f,i ,efí' fuys oS" 𝑉𝐵 = 𝑉𝐸+𝑉𝐵𝐸 uÕska" 𝑉𝐵 = 6.7 V fõ' 

 úNj fnok uQ,O¾uhg wkqj"  𝑉𝐵 =
𝑅2

(𝑅2+𝑅1)
× 𝑉𝐶𝐶 jk w;r" wod, w.hka 

wdfoaYfhka" 6 =
20

(20+𝑅1)
× 15 uÕska" 𝑅1 = 24.8 k fõ' 

 
10A.  (a)  (i)  tla tla jdhqfjka ujq, 𝑛1 yd ujq, 𝑛2 ne.ska wvx.= mrsmQ¾K jdhq foll ñY%Khla 

i,lkak' jdhq ñY%Kfha mrsudj 𝑉, mSvkh 𝑃 yd WIaK;ajh 𝑇 úg" mrsmQ¾K jdhq 

kshuhg wkqj" 𝑃𝑉 = (𝑛1 + 𝑛2)𝑅𝑇 jk w;r" jdhqfõ uq¿ mSvkh my; f,i ,shd 

oelaúh yels h' 𝑃 =
𝑛1𝑅𝑇

𝑉
+

𝑛2𝑅𝑇

𝑉
  

  fuys" 𝑃1 =
𝑛1𝑅𝑇

𝑉
 yd 𝑃2 =

𝑛2𝑅𝑇

𝑉
 hkq ms<sfj,ska by; 𝑉 mrsudj ;=, mj;sk úg tla 

tla jdhqfõ wdxYsl mSvk fõ' ta wkqj" uq¿ mSvkh" 𝑃 = 𝑃1 + 𝑃2 fõ' 
(ii) 25 ℃ oS úh<s jd;fha wdxYsl mSvkh" 𝑃25𝑎𝑖𝑟 = 760 − 24 = 736 mm Hg fõ' 

mSvk kshuh 
𝑃1

𝑇1
=

𝑃2

𝑇2
 fhoSfuka" 𝑃2 =

𝑃1

𝑇1
× 𝑇2 jk w;r" 100 ℃ oS úh<s jd;fha 

wdxYsl mSvkh" 𝑃100𝑎𝑖𝑟 =
373

298
× 736 = 921.23 mm Hg fõ'  

 fuys oS n÷k ;=< ix;Dma; c, jdIamhla o mj;sk w;r ;dmxlfha oS ix;Dma; c, 
jdIam mSvkh jdhqf.da, mSvkhg iudk fõ' tneúka" n÷k ;=< uq¿ mSvkh" 
𝑃𝑡𝑜𝑡 = 921.23 + 760 = 1681.23 mm Hg fõ' túg ;=,H 

 jdhqf.da, mSvk m%udKh = 
1681.23

760
= 2.21 jd'f.da'mS' fõ'  

(b)  (i)  WIaK;ajh 300 K olajd wvq lsÍfï oS n÷k ;j ÿrg;a wix;Dma;j u mj;S kï" 

mSvk kshuh 
𝑃1

𝑇1
=

𝑃2

𝑇2
 j,x.= fõ' 300 K oS jdIam mSvkh" P300 kï" 

2×104

360
=

𝑃300

300
 uÕska"  

  P300 = 1.67104 N m-2 fõ'  

(ii)  300 K oS c,fha ix;Dma; jdIam mSvkh 0.3104 N m-2 jk neúka" by; oS .Kkh 

l< P300 = 1.67104 N m-2 w.h mej;sh fkdyels fõ' fï wkqj" 300 K oS Ndckh 

c, jdIamfhka ix;Dma;j mej;sh hq;= w;r" n÷k ;=< mSvkh 0.3104 N m-2 o fõ' 

(iii)  360 K oS n÷k ;=< mj;sk c, jdIam ialkaOh m1 kï" c, jdIamh i,ld" 

 𝑃𝑉 =
𝑚

𝑀
𝑅𝑇 fh¥ úg" 2 × 104 × 𝑉 =

𝑚1

𝑀
× 𝑅 × 360 uÕska" 𝑚1 =

2×104×𝑉𝑀

360𝑅
 f,i 

,efí' 330 K oS n÷k ;=< mj;sk c, jdIam ialkaOh m2 kï" ix;Dma; c, jdIamh 

i,ld" 0.3 × 104 × 𝑉 =
𝑚2

𝑀
× 𝑅 × 300 uÕska" 𝑚2 =

0.3×104×𝑉𝑀

300𝑅
 f,i ,efí' 
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 fï wkqj" >kSNjkh jk c, jdIam ialkaOh" 

 m1 - m2 = [
2×104

360
−

0.3×104

300
]

𝑉𝑀

𝑅
= 45.6

𝑉𝑀

𝑅
 jk w;r" >kSNjkh jk c, jdIam j, 

Nd.sl w.h" 
45.6

𝑉𝑀

𝑅
2×104×𝑉𝑀

360𝑅

= 0.82 fõ' 

(c)  (i)  300 K oS n÷k ;=< c, jdIamfha wdxYsl mSvkh P300W kï" 295 K oS n÷k m<uq jrg 

c, jdIamfhka ix;Dma; jk neúka" ta olajd mSvk kshuh"  
𝑃300𝑊

300
=

𝑃295𝑊

295
 j,x.= 

fõ'  túg" 𝑃300𝑊 =
300

295
× 20 = 20.34 mm Hg fõ' 

(ii)  300 K oS n÷k ;=< mj;sk jd;fha wdxYsl mSvkh" 740 - 20.34 = 719.66 mm Hg fõ' 
(iii)  295 K oS n÷k ;=< úh<s jd;fha mSvkh P295 kï" WIaK;ajh wvq ùu i,ld" mSvk 

kshufhka" 
𝑃300

300
=

𝑃295

295
 f,i ,efnk w;r" 𝑃295 =

295

300
× 719.66 = 707.67 mm Hg 

fõ' túg" n÷k ;=< uq¿ mSvkh = 707.67 + 20 = 727.67 mm Hg fõ' 
(iv)  295 K oS n÷k m<uq jrg c, jdIamfhka ix;Dma; jk neúka ;=Idr wxlh 295 K 

úh hq;= h' ;j o" 300 K oS n÷k ;=, mj;sk c, jdIam mSvkh fyj;a c, jdIamj, 
wdxYsl mSvkh Pw yd 300 K oS ix;Dma; c, jdIam mSvkh P0w úg" idfmaË wd¾ø;dj" 

𝑅𝐻 =
𝑃𝑊

𝑃0𝑊
× 100 ys wdfoaYfhka" 𝑅𝐻 =

20.34

25
× 100 = 81.4% f,i ,efí'  

(v)  

 
 
 
 
 
 
 
 
 

10B. (a)  (i)  jia;=fõ mDIaGsl j¾.M,h" mDIaGsl WIaK;ajh yd mDIaGfha iajNdjh (mDIaGsl 

úfudapl;djh)'  
(ii)  YrSrhg ydkshlska f;dr j myiqfjka frda.S ;;ajh y÷kd.; yels ùu'  
(iii)  WIaK;ajh by< kexùfï § iEu ;rx. wdhduhlg wod, úlsrKj, ;Sj%;djh by< 

hdu" WmrSu ;Sj%;djhg wkqrEm ;rx. wdhduh wvq ;rx. wdhdu foig úia:dmkh 
ùu' 

(b)  (i)  ùkaf.a úia:dmk kshuhg wkqj" 𝜆𝑚𝑎𝑥 × 𝑇 = 𝐶 jk w;r" wjia:d fol ie,lSfï 
oS" 10 × 10−6 × (273 + 37) = 𝜆𝑚𝑎𝑥 × (273 + 40) uÕska" 

  𝜆𝑚𝑎𝑥 = 0.99 × 10−5 = 9.9 m f,i ,efí' 
(ii) 𝐸 = 𝜎𝐴𝑇4 ys wdfoaYfhka" 𝐸 = 0.7 × 5.7 × 10−8 × (313)4 = 399 W m-2' 
(iii) 𝐸′ = 𝐼 × 𝐴 × 𝑡 uÕska" 𝐸′ = 399 × 3 × 10−4 × 60 = 7.18 J fõ' 
(iv) 𝐸 = 𝜎𝐴𝑇4 g wkqj" 𝐸 ∝ 𝑇4fõ' túg" wod, m%;sY;h" 

 (
𝐸′−𝐸

𝐸
) × 100 = (

𝑇′4−𝑇4

𝑇4 ) × 100 fõ' wod, WIaK;ajhka wdfoaY l< úg" w¾nqohla 

fj;ska ksl=;a lrk úlsrKj, ;Sj%;djh = (
3134−3104

3104
) × 100% fõ' 

(c)  (i)  .eud () úlsrK 
(ii)  il%sh;djh 𝑅 = 𝜆𝑁 jk w;r" 𝜆 yd 𝑁 hkq ms<sfj,ska úlsrKYS,s iuia:dkslfha 

Ëh ksh;h yd hï wjia:djl mj;sk kHIaá .Kk fõ'  
  

295 300 T (K) 

RH 

100 

80 

295 300 T (K) 

AH 
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 w¾O wdhq ld,h (𝑇1 2⁄ ) Ëh ksh;h w;r iïnkaO;djh Ndú;fhka"  𝜆 =
0.693

𝑇1 2⁄
 jk 

w;r" fldfnda,aÜ-60 iuia:dkslh i|yd"  𝜆 =
0.693

5.3×365×24×3600
= 4.15 × 10−9 s-1 

fõ'  
 fldfnda,aÜ-60 iuia:dkslfha 6 μg ialkaOhl mj;sk kHIaá .Kk" 

 𝑁 =
6×10−6

60
× 6.6 × 1023 = 6.6 × 1016 fõ' ta wkqj" tu idïm,fha il%sh;djh" 

𝑅 = 4.15 × 10−9 × 6.6 × 1016 = 2.74 × 108 Bq fõ' 
(iii) kej; msrùulska f;dr j os.= ld,hla Ndú; lsrSug yels ùu' 

(d)  ksheosh idod meh 2 lg miq j tys mej;sh hq;= il%sh;djh 2 × 1013 Bq úh hq;= h' ta 
i|yd fhdod .; hq;= uQ,øjH ialkaOh m hehs is;uq' fuys oS" fglafk;shï-99m 

iuia:dkslh i|yd"  𝜆 =
0.693

6×3600
= 3.2 × 10−5 s-1 fõ'  

 𝑅 = 𝜆𝑁 ys wdfoaYfhka" 2 × 1013 = 3.2 × 10−5 ×
𝑚

99
× 6.6 × 1023 jk w;r meh 2 lg 

miq j mej;sh hq;= il%sh iuia:dksl ialkaOh" 𝑚 = 9.38 × 10−5 kg fõ'  
 fuys oS" il%sh iuia:dksl ialkaOh Ëh ùu i,ld" 𝑚 = 𝑚0𝑒−𝜆𝑡 uÕska" 

 𝑚0 =
𝑚

𝑒−𝜆𝑡 = 𝑚𝑒𝜆𝑡 fõ'  tneúka" fhdod .; hq;= ialkaOh" 

 𝑚0 = 9.38 × 10−5 × 𝑒3.2×10−5×2×3600 = 9.38 × 10−5 × 𝑒0.2304 fõ' 
 𝑒0.2304 = 1.26 w.h wdfoaYfhka" 𝑚0 = 9.38 × 10−5 × 1.26 = 1.18 × 10−4 kg fõ' 
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