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Wmfoia

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

12 meh 02

wdf,dal j¾Ifhys udk jkafka" 01'

ÿkq ksh;h K jk ÿkakla u.ska t,ajd we;s m ialkaOhla i`oyd 
foda,k ixLHd;h F = cm  K  u`.ska ,nd foa' x yd y w.h jkafka" 

04'

˜

wp, ialkaOhla taldldr ;ajrkhlska .uka lsÍug ie,eiajQ úg ta u; l%shd lrk iïm%hqla; n,h"02'

wp, ,CIhl isg we;s úia:dmkhg iudkqmd;slh'
m%fõ.hg iudkqmd;sl fõ'
Y=kH fõ'
Y=kH fkdjk ksh; w.hls'
ld,hg wkqrEmj jeä fõ'

1'
2'
3'
4'
5'

LT 1'
-1 T2' ML  T3' L4' L5'

-22 2

by, ia:dkhl isg isrefjka uqod yßk ,o fgksia fnda,hla ;sria r`M ;,hla iu`. .eà fmd,d mkS' 
fnda,fha m%fõ.h ld,h iu. úp,kh jk m%ia;drh rEmfha oelafõ' m<uq fmd,d mekSfuka miq
Wmßu Wig <.dfjk ,laIHh fmkakqï lrkqfha" 

03'

A1' B2' C3'

D4' O5'
A

B

D

C

E

ld,h
(t)O

m%fõ.h (V)

x y

x = 1/2, y = 1/21' x = -1/2, y = -1/22' x = 1/2, y= - 1/23'

x = -1/2, y = 1/24' y= 1/2 , x = 05'

tlsfklg    wdk; P yd Q ksh; n, foll iïm%hqla;h R fõ' Q ys w.h 0 isg 2π   olajd jeä ùfï§ 
R  fjkia jk wdldrh jvd;a fyd`Èka ksremKh lrkafka l=uk m%ia;drfhkao@   

05'
2

g = 10NKg 
-1



�

;ka;=jla Èf.a ol=Kq ÈYdjg iïfm%aIKh jk ;S¾hla ;rx.hl hï fudfyd;l ;rx.fha msysàu 
rEmfha oelafõ'

06'

P yd R wxY=j,     l l,d fjkila mj;S'

P yd R wxY=j, fõ.h Wmßu jk w;r Q wxY=fõ 
fõ.h wju j mj;S'

P yd R wxY= ;rx.fha ÈYdjg p,s; jk w;r Q wxY=j 
ksYap,j mj;S'

(A)

(B)

(C)

by; m%ldY w;=frka"

jia;=jl ialkaOh jd;fha§ m  jk w;r iïmQ¾Kfhka c,fha .s,S we;súg m  fõ' jia;=fõ idfmalaI 
>k;ajh jkqfha"

 07'

m
m

1' 2' 3' 4' 5'

08'

ialkaOh m, 2m yd 2m ne`.ska jk A,B yd C jia;= ;=k iqug ;,h u; ;nd A u; ;sriaj F úYd,;ajh 
we;s n,hla fhdod we;' moaO;shg taldldr ;ajrkfhka p,s; fõ kï B u; fhfok 
;sria iïm%hqla; n,h jkafha"  

10'

11'

3F/54' F5'

a rEmfha iqug wdk; ;,h u; ksYap,;djfha ;nd we;s jia;=j my<g i¾mkh ù r`M fmdf<dj u; 
p,s;h olajd fõ. ld, m%ia;drh (b) rEmfha olajd we;' m<uq wjia:dfõ jia;=j uqody< uÜgug jvd 
;,h u; by< ,CIHhl isg uqod yeßh fyd;a iqÿiq fõ. ld, m%ia:drh jkafha" ^lvbß j,ska olajd we;&

 -02-

V
/2

P

Q

R

A muKla i;H fõ' B muKla i;H fõ' C muKla i;H fõ'

ish,a,u i;H fõ' ish,a,u wi;H fõ'

1' 2' 3'

4' 5'

1 2

1

2

m
m

1

1 -m 2

m
m

1

2
-m1

m
m

2

1

m  + m1 2

m  - m1 2

4ms  yd 6ms  fõ.j,ska ñksiqka fofofkla tlu ia:dkfhka tlsfklg m%;súreoaO ÈYdj,g tlsfkld 
foig ir, frLdjla Èf.a .uka lrhs' Tjqka w;r mr;rh 55m ùug .;jk ld,h"

-1 -1

4s1' 4.5s2' 7 5s3' 5.5s4' 6s5'

rEmfha oelafjk mßÈ ir, wj,ïnhla isria ;,hl foda,kh fõ' rEmfha oelafjk fudfydf;a nÜgd 
msysgk úg nÜgd u; l%shd lrk ksjerÈ n, igyk jkqfha"

09'

�
1'

�
2'

�
3' 4' 5'

� �� ��

F
A B C

F/51' F/32' 2F/ 53'

iqug 
wdk; ;,h

(a) (b)

r`M fmdf<dj

v

t

v 

t

v 

t

v 

t

v 

t

v 

t^1& ^2& ^3& ^4& ^5&



wka;rd,h 0.5mm jk f.da,udkhl jDka;dldr mßudkh fldgia 50lg fnod we; rEmfha oelafjk 
mdGdxlh jkafka"

12'

2.87mm1' 2.37mm2' 2.13mm3'

2.57mm4' 2.63mm5'

rEmfha olajd we;s ffoYsl moaO;sfha iïmdhqla;h"13'

A ;eá ;rdÈh u; ;nd we;s c, îlrhg 30cm l mßudjla we;s taldldr is,skavrfha B ÿkq ;rdÈfhka 
t,ajd me;s j, fkd.efjk fia c, îlrhg my;a lrk ,§' is,skavrh c,fha .s,aùug fmr A j, 
mdGdxlh 295g yd B j, mdGdxlh 90g fõ' is,skavrh iïmq¾Kfhka c,fha .s,ajQ úg A yd B j, kj 
mdGdxl jkafka" c,fha >k;ajh 1000kgm  fõ' 

14' 3

ðïkdiaálalrefjl= lrkula .eiSfï§ Tyqf.a oKysia mmqj fmfoig <xlr .ekSfï§ my; i`oyka 
rdYSkaf.ka l=uk tajd by< k.So@ ^Tyqf.a ialkaO flakaøh yryd .uka lrk ;sria wlaIhla jgd&

15'

tla;rd jekshr le,smrhl m%Odk mßudk fldgil È. xcm yd jekshr mßudK fldgia n .Kkla 
m%Odk mßudkfha fldgia (n-1) .Kkla yd iumd; fõ' tu le,smrfha l=vdu ñkqu jkqfha" 

16'

PO yd OQ ieye,a¨ wú;kH ;ka;= folls' W Ndrhla O ,CIfha§ t,a,d we;' fuu moaO;sh 
iu;=,s;;djfha we;súg PO ;ka;=fõ wd;;sh jkafka"

17'

t = 0 úg ;sria fmdf<djla u;§ f.d,a*a mkaÿjlg ;srig wdk;j myrla t,a, l< úg ld,h (t) iu`. 
mkaÿfjys fõ.h úp,kh m%ia;drfha oelajd we;' t = 4s jk úg tys ;sria úia:dmkh l=ulao@

18'
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1
0
1
2
3

37

EF1' 5 EF2' 3 EF3'

4 EF4' 05'

k A

B(295+90) g yd 90g

(295+60) g yd 60g

(295+90) g yd 60g

(295+30) g yd 60g

(295+60) g yd 30g

1'

2'

3'

4'

5'

Tyqf.a fldksl .uH;dj
Tyqf.a wjiaÓ;s iQ¾Hh
Tyqf.a N%uk fõ.h

(A)

(B)

(C)

A,B yd C hk ish,a,u A yd B muKs' B yd C muKs'

A muKs' C muKs'

1' 2' 3'

4' 5'

2' 3' 4' 5'nx
(n - 1) n 

x x
n - 1 

x
n + 1 

30
o

Q

OP

W

31

29

27
25
23
21
19

1 2 3 4 5

V/ms -1

t/s

19m

38m

62m 

76m

124m

1'

2'

3'

4'

5'

B Q C

F

DRA

E

W tan 60 W tan 301' 2'

5'

3' 4'

' '

'

W sin 60
'

'

-3

   W
sin 30

'   W
cos 30



 ir, wkqj¾;s p,s;fha fhfok jia;= foll úia:dmkh ld, m%ia;dr rEmfha oelajd we;' 20'

øjudkhla tys mßudfjka 1$5 la øj mDIaGhg by< mj;sk fia >k;ajh 0.9gcm  jq f;,aj, mdfõ' tys 
mßudfjka 1$10 la mDIaGhg Wäka isák fia mdfjk øjfha >k;ajh" 

360 kW1' 108kW2' 27kW3' 7.2kW4' 3.6kW5'

5'

x yd y foflys ixLHd; iudkfõ'    

y f.a Wmuß fõ.h x f.a w.h fuka fo.=Khls'

i,lk ´kEu fudfyd;l y f.a ;ajrK 
úYd,;ajh x f.a tu w.hg jvd jeä fõ'

(A)

(B)

(C)

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

A muKs'  B muKs'  C muKs'

A iy B muKs' A,B, yd C ish,a,u'

1' 2' 3'

4' 5'

YsIHhl= úiska P n,hla fh§fuka r`M ;sria mDIaGla u; ;nd we;s jia;=jl taldldr fõ.fhka ol=Kq ÈYdjg 
wÈkq ,nhs' my; i`oyka m%ldY j,ska i;H jkafka" 

21'

22' -3

0.29gcm 1'
-3 0.45gcm 2' 0.8gcm 3' 1.1gcm 4' 1.8gcm 5'-3 -3 -3 -3

;rx.h bÈßhg .uka lrhs kï fmkajd we;s fudfyd;lg miq E wxY=fõ p,s; ÈYdj jkqfha"23'

1' 2' 3' 4' 5'

A yd B jia;= foflys ialkaOhka M  yd M  jk w;r tajdfha tl iudk pd,l Yla;Ska wvx.= fõ'
 A yd B ys .uH;djhka w;r wkqmd;h jkqfha"

24'
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1 2

M  /M 1' 2' 3' 4' 15'
1 2 M  /M 2 1

M  1
M  2

M  1
2

M  2
2

W;af;da,lhla u; ;enQ ;eá ;rdÈhla u; nr W jQ jia;=jla ;nd we;' W;af;da,lfha m%fõ. ld,h 
m%ia;drh rEmfha oelafõ' isriaj by< ÈYdj Ok f,i i,ld we;' ld,h iu`. ;rdÈ mdGdxlh (R)
úp,kh ksjerÈj olajkqfha"  

25'

t1 t2
t

m%fõ.h

2A

A

- A

- 2A

y

t

y

x

^úia:dmkh&

19' V m%fõ.fhka iDcq ud¾.hl .uka .kakd fudag¾ r:hl p,s;hg tfrysj jd;fha m%;sfrdaOh f= 4v  hk 
iólrKfhka ,efí' m%fõ.h ms  jk úg F w.h ksõgka j,ska ,efí' ;sria ud¾.hl fudag¾ r:hg 
30ms  l taldldr m%fõ.hla mj;ajd .ekSug wjYH laIu;djh jkqfha" 

-1

2

-1

N

W

Q
P

f

E



ialkaOh 0.5kg jQ taldldr ógr rE,la ,laIHhl§ wijq lr we;s w;r wfkla fl<jr R ys§ ;ka;=jlg
iïnkaO lr we;' Q ys§ ;ka;=j ì;a;shg iú lsÍfuka rE,a ;sriaj ;ndf.k we;' R isg 30cm l ÿßka 
ialkaOh 0.1kg jQ jia;=jla wE`od we;' ;ka;=fõ wd;;sh u`.ska P ,laIHh jgd we;s lrk >Q¾Kh 
jkqfha"

28'

 l È. wj,ïnhl foda,k ld,h T fõ' tys foda,k ld,h 2T ùug wj,ïnfha È. fldmuK w.hlska 
fjkia l< hq;=o@

29'
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t1 t2
t t t1 t2

t t1 t2
t t1 t2

t

R R R R R

W W

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

frdaohl 1200rpm N%uk Ys>%;djhla we;s w;r th 4rads  l fldaKsl ukaokhlska N%ukh fõ' 
ksi,;djhg meñKSug fmr th N%ukh ù we;s jg .Kk jkafka"  

26' -2

1431' 2722' 3143' 5024' 7225'

x yd y m%laIsma;hka folla l`ÿ .eghka uqÿfkys isg x ;sria ÈYdjlg 20ms m%fõ.fhkao y ;srig 60la 
wdk;j by< ÈYdjg 40ms  m%fõ.hlskao tlu fudfydf;ys m%lafIamkh lrkq ,efí' tajdfha p,s;h 
tlu ;,hl isÿfõ kï my; olajd we;s m%ldY j,ska i;H jkqfha"

27' -1

-1

x yd y tl iudk ld,j,oS tl iudk isria ÿrj,a .uka lrhs'

x yd y tl iudk ;sria ÿrj,a .uka lrhs'

x yd y lsisúg yuq fkdfõ'

(A)

(B)

(C)

A muKs'  C muKs'  A yd B muKs' B yd C muKs' A,B, yd C ish,a,u'1' 2' 3' 4' 5'

3.2 Nm1' 1.05 Nm2' 0.75Nm3'

0.70Nm4' 0.25Nm5'

tlu ;yvqjlska lmd .kakd ,o me;a;l È. a jk iup;=ri%dldr wdia;rh u; Wi b jk ;%sfldaKdldr
wdia;rh ;nd idod we;s ixhqla; jia;=fõ .=re;ajh flakaøh O ys msysgd we;' b ys w.h iuk jkafka"

30'

 -05-

tla udOHhl we;s l< èjks ;rx.hla ;j;a udOHhlg we;=`M fõ' ta ;rx.h ms<sn`o my; m%ldY j,ska 
i;H jkqfha"

31'

ixLHd;h fkdfjkiaj mj;sk w;r ;rx. wdhduh fjkia fõ'
;rx. wdhduh fkdfjkiaj mj;sk w;r ixLHd;h fjkia fõ'
ixLHd;h iy ;rx. wdhduh hk folu fjkia fõ'
ixLHd;h iy ;rx. wdhduh hk folu fkdfjkiaj mj;S
lrx. m%pdrK ÈYdj fkdfjkiaj mj;S'

1'
2'
3'
4'
5'

2   a  1' 3a2' a /  23'

4' 3     a5'

b

o

a

a

a/  3
2

t1 t2

R 30cm
0.1kg

Q

P

1/2  1' 42' 23' 2/34' 35'l l l l l



;;amrhlg jg foll iS>%;djhlska N%ukh jk ;eáhla u; ldishla ;nd we;' ldish yd ;eáh w;r
i¾IK ix.=Klh 0'4 la fõ' ldish fïihg idfmalaIj wp,j mej;Su i`oyd tys N%uk wrfhys 
Wmßuh jkqfha" (π  = 10) 

32'

mDÓú uÜgfï msysá O kï ,laIHhlska m%lafIamkh lrkq ,nk jia;=jla f.jd hk m:h OAB fõ' 
th A ,laIHfha§ i¾jiu fldgia follg muKla msmsß .sfha kï tla fldgila AC m:h Tiafia 
wfkla fldgi AD m:h Tiafia;a .uka lrhs'  AC m:h Tiafia meñKs fldgi P lrd meñK we;súg
AD Tiafia jQ fldgi ;sìh ye;s yels ,laIHh jkafka"  

34'

wj,ïnhla ÿïßhl jy,fhka t,a,d we;' tys È. L o ialkaOh m o f'õ ÿïßh wrh 200m ;sria 
jx.=jla 20ms  fõ.fhka mojk úg wj,ïnfha isrig wdk;sh" 

35'

újD; k,hla m<uq Wmßydkfha ;rx. yevh jkafka" 36'

1

;S¾hla lrx.hla .uka lrk lUhl fldgila rEm igyfkys oelafõ' ;rx.fha ;rx. wdhduh jkafka"38'

39'
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2

1cm1' 2.5cm2' 10cm3' 25cm4' 100cm5'

V =  K ( a - X  ) iólrKfhys V m%fõ.h a - úia;drh X - úia:dmkh fõ' fuys K rdYsfhys ud; 
jkqfha"

33'
2 22 2

L  T1' LT2' LT3' T4' T5'
2 -2 -2 -1 -2 -1

A
Q R

S

T

DBC

P

O

Q1' R2' S3'

T4' o;a; m%udKj;a ke;'5'

-1

Sin  (0.2)1' Cos  (0.2)2' tan  (0.2)3' tan  (5.0)4' Cos  (0.5)5'-1 -1 -1 -1 -1

2 3 4 5

my; i`oyka ;rx. .=K j,ska jd;h ;=< èjks ;rx. fkdolajkafka" 37'

új¾;kg1' j¾;kh2' ksfrdaOkh3' O%ejkh4' mrdj¾;kh5'

10cm

10cm1' 10/5cm2'

20/5 cm5'

10/3 cm3' 1cm4'

m yd m  ialkaOh we;s P yd Q r: folla i`oyd m%fõ. (V) ld, (t) m%ia;dr rEmfha oelafõ' ;;amr 
;=klg miqj r: fol .efgk w;r .egqfuka miqj p,s;ho m%ia;dr j,u olajd we;' m yd m w;r 
ksjerÈ iïnkaOh jkqfha" 

21

21

1

2

3

4

-1

-2

1 2 3 4

Q

P

A

Q

V (ms   )-1

t (s)

m  = 3m1'

3m  = 5m3'

3m  = m2'

5m  = 3m5'

3m  = 7m4'

1 2

2

2

2

2

1 

1 

1 

1 



V =   gƛ iólrKfha uq, ,laIHh yryd hk ir, f¾Ldjla ,nd .ekSug m%ia;dr .; l< hq;= jkafka"40'

;;amrhlg jg foll iS>%;djhlska N%ukh jk ;eáhla u; ldishla ;nd we;' ldish yd ;eáh w;r
i¾IK ix.=Klh 0'4 la fõ' ldish fïihg idfmalaIj wp,j mej;Su i`oyd tys N%uk wrfhys 
Wmßuh jkqfha" (π  = 10) 

2π 
( V - ;rx. m%fõ.h jk w;r ƛ - ;rx. wdhuh fõ' f ixLHd;hhs&

f   g tÈßj ƛ 1' 2' 3' 4' 5'
2

f g tÈßj ƛ 
1

f g tÈßj ƛ f   g tÈßj ƛ
2 1

f   g tÈßj ƛ 
2 1

2

41' jia;=jla A ÿkq ;rdÈfhka t,a¨ úg mdGdxlh 50g fõ' fmd,af;,a j, iïmQ¾Kfhkau .s,ajQ úg fmd,af;,a 
10cm  úia:dmkh úh' jia;=j fmd,af;,a ys mj;sk úg ÿkq ;rdÈfha mdGdxlh jkafka"3

fmd,a f;,a j, >k;ajh = 800kgm   fõ'-3

60g1' 58g2' 50g3'

42g4' 40g5'

ir, wkqj¾;S p,s;fha fhfok jia;=jl úia:dmkh iu`. tys m%fõ.h oelafjk m%ia;drh jkafka"42'

V

x

V

x

^1& ^2&

V

x

V

x

^3&

V

x

^4& ^5&

i:djr ;rx.hl oelsh fkdyels ,laIKhla jkafka" 43'

úia:dmkh Y=kH jk ,laIhla mej;Su'
úia:dmkh Wmßu jk ,laIhla mej;Su'
Yla;sh iïfm%aIKh ùu'
wkqhd; ksIamkao folla w;r ÿr ;rx. wdhdufhka wvla ùuhs'
wkqhd; ksIamkao folla w;r wxY= tlu l,dfõ mej;Suh'

1'
2'
3'
4'
5'

mdohla 6cm jk >kldldr ,S l=Üáhla c,hg oEuq úg 1.5cm Wila ;=< .s,S mdfõ' ,S j, idfmalaI 
>k;ajh jkqfha"

44'

1/21' 1/42' 3/83' 5/164' 3/165'
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hï ,laIHhlg wp,j .eg .id we;s ;ka;=jla fm,Sfï§ th ;=,ska .uka lrk ;rx.hl fldgila 
rEmfha oelafõ' olajd we;s lïmkh kej; mrdj¾;kfhka meñfKk yevh olajd we;af;a" 

45'

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

5kg

3kg

1kg

C
A

B

my; oelafjk rEm igyfkys A yd B Ndr iïnkaO lrk ;ka;=fõ wd;;sh jkafka" 
^lmams iqug yd ;ka;= ieye,a¨ wú;kH fõ& 

46'

g1' g/92' 5g3'

10g/94' 2g5'
9

A



47' iq<s iq<.l§ jy,hg by,ska jd;h .,dhk fõ.h 50ms   fõ' jyf,a iM, j¾.M,h 1000m  yd 
jd;fha >k;ajh 1kgm  fõ' ksji ;=< jd;h ksYap, kï jy, .e,ú fkdhdug jy,g ;sìh hq;= 
wju ialkaOh jkqfha" 

-3

-1 2

125kg1' 125 x10 kg2' 125 x 10 kg3' 125 x 10 kg4' 125 x 10 kg5'
3 2 4 5

48' PQ È. taldldr oKavl S yd S  wdOdrl folla u; ;nd we;' 
oKafâ nr W  fõ' wdOdrl fol oKafâ yßueo isg iu ÿßka ;nd 
we;'  W  nr ,S fmÜáh S g wdikak fia ;nd we;' R  yd R  hkq  
S yd S  ys m%;sl%shd fõ'  oKav ,siaiSug mgka fkd.kS' my; 
m%ldY j,ska i;H jkqfha" 

1

21

2 1 1 2

21

BOX R1 R2

S2W1

Q

S1W2

P

R + R  ieu úgu W + W g iudk fõ'

R iEu úgu R  g jvd úYd,h'

(A)

(B)

(C)

21 1 2

1 2 

fmÜáhg P g <xjk úg R  wvqjk w;r R  l%ufhka jeä fõ'2 1

A muKs'  B muKs'  A yd B muKs' A yd C muKs' A,B, yd C ish,a,u'1' 2' 3' 4' 5'

49' X isg uqodyßk ,o wxY+jla iqug jl% m:hl Y olajd p,kh ù kej; th ksoyfia .=re;ajh hgf;a 
p,kh ù fmdf<dfjys ᵶ u; m;s; fõ' fï wkqj h ys w.h iudk jkqfha"  

ᵶ

X

2m

Y

3m

h
9/8m1' 4/3 cm2' 2m3'

3m4' 4m5'

50' rEmfha oelafjkqfha .,dhk øjhl ;nd we;s msfgdÜ k,hls' mSvkudkfha øj l`oka foflys Wfiys 
fjki (h) g wkqrEmj .,d hk øjfhys fõ.h (v) ys úp,Hh ksrjoHj olajkqfha" 
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^1& ^2&

v

h

v

h

^3& ^4&

v

h
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