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B fldgi 
rpkd -  wdo¾Y úi÷ï 

(01) (a)  (i) P + 
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(ii) P - mSvkh uÕska tall mrsudjla u; isÿ lrk ld¾hh
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(b) (i)

A ys oS mSvkh P1 yd B ys oS mSvkh P2 hehs is;uq. ;sria m%jdyh i|yd nZkQ,s 
iólrKh fhoSfuka, 

P1 + 
2

1
 2

1v = P2 + 
2

1
 2

2v uÕska, 

mSvk wka;rh, P = P1 - P2 = 
2

1
 2

2v - 
2

1
 2

1v = 
2

1
 ( 2

2v - 2
1v ) 

(ii) ika;;s m%jdy iólrKh uÕska, v1a1 = v2a2 

2
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(c) (i) ìysfodfrka c,h úoskq ,nk uq¿ fCIa;% M,h =  0.05× 20  = 1 cm
2

;r,h wiïmSvH fõ kï  AV  = av  u.ska  
4 × 10  = 1 × v 

ìysfodr isÿre ;=<ska c,h úosk fõ.h, v = 40 m s
-1

.

(ii) P +
2

1
 2

1v = H0 + 
2

1
 2

2v + gh uÕska 

  P + 
2

1
× 1000 × 10

2
  =  10

5
 +

2

1
×1000× (40)

2
 + 1000× 10× 2

P  =  10
5
 + 8× 10

5
 – 0.5 × 10

5
 + 0.2 × 10

5

= 8.5 × 10
5
 + 0.2× 10

5

= 8.7 × 10
5
 N m

-2

(iii) c, úoskfha CIu;djh = ;;amrhl oS c,hg ,nd fok pd,l Yla;sh

CIu;djh  P = 
2

1
mv

2
  + mgh

= 
2

1
× (Av)v

2
  + Avgh

= 
2

1
 Av

3
  +  Avgh

A  =  1 cm
2

= 1 × 10
-4

m
2
,   =  1000 kg m

-3 yd v  = 40 m s
-1 wdfoaYfhka  

CIu;djh   P  = 
2

1
×10

-4
×10

3
×(40)

3
 + 10

-4
×40×10

3
×10×2 = 3 28 kW.

(iv) újD; isÿre uÕska jeä fõ.hlska uq,a ialkaOh u msg lrkq ,nk neúka
CIu;djh ksh; j mej;sh hq;= h'

02. (a)  
m
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v 
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jk neúka udk w;ska iólrKh ksjeros fõ. 



(b) 

(c) 

90  lska lrleùfï oS we;s lrk ú;;sh, e  =  
4

2 r

e  = 
4
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= 3.93 × 10

-3
 m

A

F
  =  Y 

L

e
 uÕska, ;ka;=j u; n,h   F  =  AY 

L

e

uq,sl ixLHd;h  f0  = 
A

T

2

1
 ys wdfoaYfhka, 

 L

Ye

AL

AYe
f

 2

1

2

1
0 

oS we;s w.hka wdfoaYfhka, 

L

Ye
f

602

100
0




78001060

1093.3102

602

100
2

311

0











f   = 341.5 Hz fõ. 

2


l  uÕska, l2

m

Tl
v 

fv  ys wdfoaYfhka, 

lf
m

Tl
20 

m

Tl

l
f

2

1
0 

d = 0.8 mm 

60 cm 

iqir lKqj 

r = 2.5 mm 

fuys oS, l  fõ. 

m

Tl
v 

fv  ys wdfoaYfhka, 

lf
m

Tl
 1

m

Tl

l
f

1
1 

l l 



03. (a)   úhfka nr  W =  6 × 8 × 0.5 







 2400

6

5
8000

6

1
×10 = 800000 N 

(b) fldakal%SÜ ldKqj u; n,h F = W ×
100

75
 =  60 0000 N  

(c) úls%hdj  
YA

F

L

e 1


lïì fËa;%M,h A1 yd fldkal%sÜ fËa;%M,h A2 kï, 
fldkal%sÜ lKqfõ fËa;%M,h A  =  A1 +  A2

fuys, A1  =  24 × 
4

2d
= 4.82 ×  10

-3
 m

2

fldkal%sÜ fldgi u; n,h F1 kï, 11
4

1 10 YAF  

lïì fldgi u; n,h F2 kï, 22
4

2 10 YAF  

uq¿  m%;sl%shdj i,ld F1 + F1 = 600000 uÕska, 
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105.2
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9

2 



A  m2

fldkal%sÜ lKqfõ fËa;%M,h A  =  A1 + A2 = 0.1996 + 4.82×10
-3

 m
2
 = 0.2044 m

2

túg, 
4

2d
= 0.2044 uÕska,

d = 50 cm f,i ,efí. 

(d)   

CD odrh osf.a n, >Q¾Kh i,ld, 
W ×  3   =  4T sin  × 6 

T   =  
6sin4

3







W
 fõ. 

 = sin
-1

 (0.75) uÕska, sin   =  0.75

T    = 
75.08

800000


  =  133333.3 N 

jdfka  lïìhla i,ld 
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úl%shdj 10
-4

  w.hlg iudk fõ kï, 








L

e
  =  10

-4

tla flan,hla u; n,h i,ld, we;sjk ú;;sa fidhuq. 

A

T
  =  

L

e
Y

e      = 
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LT 
  = 

611 10100101.2

07.93.133333
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
= 5.76 × 10

-2

wjYH wju os.  =   9.07  - e   = 9.07  - 0.058 =  9.01 m fõ. 

04. (a)  *erfâf.a kshuh - fm%ars; úoHq;a >dul n,fha úYd,;ajh pqïnl i%djh
fjkiaùfï iS>%;djhg iudk fõ. 
f,kaiaf.a kshuh - fm%ars; úoHq;a >dul n,hla yg.kqfha isÿ l< l%shdjg 
mgyeks l%shdj isÿjk mrsos fõ. 

ueo ìxÿ .e,ajfkdaógrh lïì oÕrh fofl<jrg iú lrkak. oKav pqïnlhla 
lïì oÕrh foig;a bka bj;g;a p,s; lsrSfï oS .e,ajfkdaógrfha we;s jk 
W;al%uKh ksrSËKh lrkak. 

fuys oS my; ksÍËK uÕska úoHq;a pqïnl fm%a%rKh iïnkaO kshu wdo¾Ykh 
l< yels fõ. 
(1) oÕrh wi, pqïnl O%ejhla p,s; lrkq ,nk úg muKla .e,ajfkdaógr

o¾Ylfha W;al%uKhla we;s fõ'
(2) pqïnlhl N O%ejh oÕrh fj; /f.k tk úg .e,ajfkdaógr o¾Ylh tl

osYdjlg;a, S O%ejh /f.k tk úg o¾Ylh m%;súreoaO osYdjg;a W;al%uKh
fõ'

(3) f;dard.;a pqïnl O%ejhla oÕrh fj; /f.k tk úg .e,ajfkdaógr
o¾Ylh tl osYdjlg;a th oÕrfhka bj;g /f.k hk úg m%;súreoaO
osYdjg;a W;al%uKh fõ.

(4) f;dard.;a pqïnl O%ejhla oÕrh fj; wvq fõ.hlska /f.k tk úg
.e,ajfkdaógr o¾Ylfha wvq W;al%uKhla o tu O%ejh u oÕrh fj; jeä
fõ.hlska /f.k tk úg jeä W;al%uKhla o we;s lrhs'

(5) tl u fõ.hlska fjkia m%N,;d iys; tl u j¾.fha pqïnl O%ejhka
oÕrh fj; /f.k tk úg m%N,;djhg iudkqmd;sl jQ W;al%uKhla we;s
lrhs'

(b) NIB 0



(c) 

(i) Odrdj fjkiaùfï YS>%;djh I  =
05.0

)2(2 
 =

05.0

4
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5
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-1

(ii) ;, oÕrh yryd pqïnl i%dj mßj¾;k iS>%;djh A
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(iii) fm%aß; úoHq;a .dul n,h  = 310 V

(iv) m%;sfrdaOh R úg  E = IR

t

Q
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t

Q
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
R

tE
Q


 = 55.1
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05. (a)  (1)  P = 2010
-3

 W, V = 2 V

P = VI uÕska, 
2

1020 3


V

P
I

LED n,anhla mrsfNdackh lrk Odrdj, I = 1010
-3

= 10 mA.

(2) ixhqla; n,anhla mrsfNdackh lrk Odrdj = 1010 mA = 100 mA

(3) fofl<jr úNj wka;rh = 6  2 = 12 V

V = IR uÕska, LED n,anhl m%;sfrdaOh 120
10100

12
3





I

V
R .

(4) ixhqla; n,anhl Ëu;djh = 602010
-3

 W = 1.2 W

(b) (1)  SM újD; j we;s úg, S ixjD; lsrSfï oS n,an fol u weo .kakd Odrdj
200 mA fõ. tneúka A1 yd A2 weógr foflys u mdGdxl 200 mA ne.ska 
fõ. 
fldaIh fofl<jr úNj wka;rh, V = E - Ir uÕska, 
12.49 = 12.5 - 20010

-3
 r  fõ. túg,







05.0
10200

01.0
3

r  fõ. 

A  =  r
2
 = 3.14×49×10

-4

= 1.54 × 10
-2

 m
2

mßKd,sldj ;=< NIB 0

t

I
N

t

B









0

;, oÕrh 
N  = 210

6



(2) wdrËdjg fhdod we;s R m%;sfrdaOh yryd
úNj wka;rh = 12.49 - 12.00 = 0.49 V 

V = IR uÕska, m%;sfrdaOh 





45.2
10200

49.0
3I

V
R . 

(c) (1)  SM yd S ixjD; lsrSfï oS fjda,aÜógrfha kj mdGdxlh V' = 10 V úg
fldaIfhka ,nd fok Odrdj I1 kï, 

10.0 = 12.5 - I1  0.05  fõ. túg, 

50
05.0

50.2
1 I A 

A2 ys kj mdGdxlh = 50 A fõ. 
n,an iys; w;af;a .,k Odrdj I2 kï, 

10.0 = I2 [2.45 + 60] fõ. túg, 

16.0
45.62

10
2 I A 

A2 ys kj mdGdxlh = 160 mA fõ. 
(2) fudagrh yryd Odrdj = 50 - 0.16 = 49.84 A

fudagrfha wNHka;r m%;sfrdaOh RM kï,

m%;súoHq;a >dul n,h 2 V úg,

10 - 2 = 49.84  RM

16.0
84.49

8
M R .

(3) fudag¾ r:h mK .kajk úg thg weo .kakd Odrdj úYd, fõ. tneúka
wdrïNfha m%Odk n,anj, oSma;sh wvq fõ. kuq;a fudagrfha m%;súoHq;a >dul
n,hla we;s jk úg h<s Odrdj jeä ùu fya;=fjka oSma;sh WÉpdjpkh fõ.

06. (a)  (i) (1) ldrld;aul j¾Olfha m%odk w.% ;=<ska lsis úfgl;a wNHka;rhg
Odrdjka weo fkd.kS.

(2) wmj¾;k yd wmj¾;k fkdjk m%odk w.%j, fjda,àh;d tl iudk
fõ.

(ii) kS;sh (1) g wkqj, i = 0 fõ.

kS;sh (2) g wkqj, V1 = V1  = 0 fõ.

R1 yryd Odrdj .e,Su i<ld,

Vin - V2  = I  R1 (1) 

V2 - Vout  = I  R2 (2) 

(2)/(1) uÕska, 
1

2

2in

out2

- R

R

VV

VV



fõ. 

V2 = 0 neúka, 
1

2

in

out

R

R

V

V



 uÕska, 

1

2

in

out

R

R

V

V
  f,i ,efí. 

(iii) fjda,aáh;d ,dNh GV =
1

2

in

out

R

R

V

V
 uÕska, 

GV = - 
15

30
 = - 2 fõ. 

i = 0 

V1 

V2 

R1 

R2 

+12 V 

-12 V

-

+ 

Vin 
Vout I 

I 



(iv) 

(b) (i) LDR ys m%;sfrdaOh 100 k úg, 

iM, m%;sfmdaIK m%;sfrdaOh = 
3

100

10050

10050





 k 

túg fjda,aáh;d ,dNh GV = 
53

100


 =

3

20
 fõ.

tuÕska fjda,aÜógr mdGdxlh = 2.1
3

20
  = - 8 V fõ. 

LDR ys m%;sfrdaOh 10 k úg, 

iM, m%;sfmdaIK m%;sfrdaOh = 
3

25

1050

1050





 k 

túg fjda,aáh;d ,dNh GV = 
53

25


 =

3

5
 fõ.

tuÕska fjda,aÜógr mdGdxlh = 2.1
3

5
  = - 2 V fõ. 

(ii) LDR u; jeä ;Sj%;djhlska wdf,dalh m;kh jk úg tys m%;sfrdaOh wvq
fõ. túg, fjda,aÜógr mdGdxlh wvqfõ. ;Sj%;djh wvq ùfï oS m%;sfrdaOh
jeä jk w;r fjda,aÜógr mdGdxlh o jeä fõ. fï f,i u, LDR fj;ska
m%Njh bj;g f.k hdfï oS fjda,aÜógr mdGdxlh jeä úh hq;= h.

07. (a)  (1)
t

Q
  =  kA





n÷fka c,h ;dmh wjfYdaIKh lrk iS>%;djh = 100 × 0.05 × 
 

2105.0

100102




          = 2000 W 

(2) yqud,h ckkh jk iS>%;djh 








t

m
 kï, 

2000  = L
t

m


















t

m
  = 

6103.2

2000


=  8.7 × 10

-4
 kg s

-1

yqud,h msgjk mrsud iS>%;djh Q = 
2.1

107.8 4
m

3
 s

-1

yqud,h msgjk fõ.h v kï, Q = vA uÕska, 

0,0 

+8

ld,h / s 

+16 

-8

-16



A

Q
v   = 

6

4

10122.1

107.8







= 60.42 m s

-1
.

(3)   
2


=  4× 10

-2
 m

 =  8 × 10
-2

 m

v  =  f  ys wdfoaYfhka,

ksl=;ajk Yíofha ixLHd;h  f = 
2108

330


= 4125 Hz 

(b) (1) Ndrh fomi ls%hd lrk n, i,luq.
n, iu;=,s;;djh i,ld, 
mg + F1 = F2 

mg + P1  A = P2  A 

túg, 12 P
A

mg
P  uÕska,

W÷fka wNHka;r mSvkh 5

62 101
1012

5.1






P = 2.2510

5
 N m

-2
.

(2) isÿr jik fudfydf;a W÷fka wNHka;r WIaK;ajh 100 C nj;a, yqud,h
msgjk fudfydf;a wNHka;r WIaK;ajh 127 C nj oS we;.

isÿr jik fudfydf;a wNHka;rfha jQ yqud, ialkaOh m1 kï,

P1V   =  1
1 RT

M

m
  (1) 

yqud,h msgjk fudfydf;a wNHka;rfha jQ yqud, ialkaOh m2 kï, 

P2V  = 2
2 RT

M

m
  (2) 

(1)/(2) uÕska, 
2

1

2

1

2

1

T

T

m

m

P

P


uÕska, 7.377
400

373

101

1025.2
180

5

5

2

1

1

2
12 






T

T

P

P
mm  g 

m  = 377.7 - 180 = 197.7 g  uÕska,
jdIam úh hq;= wu;r yqud, ialkaOh = 197.7  g.

L
t

m
 =    2000 neúka 

t = 
2000

103.2 6m
 = 227.4 s 

.;jk ld,h = 3.8 min. 

4 cm 

mg =1.5 N F2 = P2  A 

F1 = P1  A 
A 

100 C 

180 g 

127 C 

180 + m 
2P



08. (a)  lDIAK jia;=jl tall fËa;%M,hlska tall ld,hla ;=< oS uqod yrskq ,nk
úlSrK Yla;sh jia;=fõ ksrfmaË WIaK;ajfha y;rfjks n,hg wkqf,dau j 
iudkqmd;sl fõ. 

(b) (1)

iQ¾hhd uÕska wjldYhg uqod yrsk iïmQ¾K úlsrK Ëu;djh P  =  A T
4

P  = 5.7 × 10
-8

 × 4 × 3.14 × (7× 10
8
)
2
 × (6000)

4

= 1.72 × 10
29

 W

(2) wfOdarla; úlsrK,  oDIH wdf,dalh,  mdrcïnq,  lsrK
(3) ùkaf.a úia:dmk kshufhka

max × T  =  C

max × 6000  =  3 × 10
-3

max  =  
3

3

106

103



 

= 0.5 × 10 
-6

 m = 500  nm

(c)  

m = 3 × 10
17

 kg

t  = 6 × 3600 s 

iQ¾hh ksh;h    S = 1400 W m
-2

S×A  =  
t

mL
 A  =

140036006

102103 617





= 2 × 10
16

 m
2

c,h jdIam jk iuqø j¾.M,h = 2 × 10
10

 km
2 

r 

r = 7 × 10
8

iuqø fCIa;%M,h 

fujr w.fmd.i. (Wiia fm<) úNd.hg fmkS isák ÿjd orejkag 

udf.a WKqiqï iqN me;=ï!!! 

ld,sx. nKavdr 




