
                           S.I.M.Sadick B.Sc (Special)

1. Neu;Nfhl;baf;fj;ij vjpu;f;fpd;w ngsjPff; fzpaj;jpd; gupkhzk; M MFk;. ,NjNghy; Row;rp ,af;fj;ij
vjpu;f;fpd;w ngsjPff; fzpaj;jpd; gupkhzk;;

1.   M 2.   MT2 3.  ML 4.   ML2   5.   ML-2

2.. msf;fNtz;ba ngsjPff;fzpak; xd;iwAk; mij msg;gjw;F gad;gLj;jpa fUtpiaAk; nfhz;l
Nrhbfspy; rupahdJ;
1. Crypd; ePsk; -  efUk; EZf;Ff;fhl;b
2. fk;gpapd; tpl;lk; -  Nfhskhdp
3. ehzak; xd;wpd; jbg;G -  Ntzpau; ,Lf;Fkhdp
4.  rtu;f;fhuf; Fkpopapd; tpl;lk; -  Ez;khdp
5. Rukhdpf;fk;gpapd; ePsk; -  kPw;wu; msTr;rl;lk;

3. 50 kg jpzpTila xypk;gpf; tPud; xUtd; cauk; ghAk; NghJ 0.5 s Neuj;jpw;F jiuapy; cijtjdhy;
2.5 m cauk; vOk;gp ntw;wp nfhz;lhd;. mtdJ ,opT tYtsthf ,Uf;ff; $baJ;

1.  2.5 kW 2.   62.5 kW 3.  625 kW 4.   25 kW   5.   0.25 kW

4.

           1.                     2.                       3.                         4.                          5.

xU nghUspd; ,af;fj;jpw;fhd ,lg;ngau;r;rp -
Neu tiuig cU fhl;Lfpd;wJ. Nenuhj;j fjp
Neu tiuig kpfr; rpwe;j tpjj;jpy; tiff; Fwpg;gJ.
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fy;tpg; nghJj; juhjug; gj;jpu (cau;ju) khjpupg; guPl;ir

ngsjpftpay; I
Physics I

,uz;L kzpj;jpahyq;fs;

Two Hours

• vy;yh tpdhf;fSf;Fk; tpil vOJf.

• 1 njhlf;fk; 60 tiuAs;s tpdhf;fs; xt;nthd;Wf;Fk; (1), (2), (3), (4), (5) vd vz;zplg;gl;l

tpilfs; rupahd my;yJ kpfg; nghUj;jkhd tpiliaj; njupe;njLj;J> tpilj;jhspy ;;

Gs;sb (Ν) ,l;Lf; fhl;Lf.

fzpg;ghidg; gad;gLj;jf; $lhJ.

( g = 10 Nkg-1)

Special Exam
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12.

13. xU cNyhff; Nfhsj;jpDs; ntw;wpl miw xd;W cs;sJ. Nfhsk; #lhf;fg;gLk; NghJ mt; miwapd;
fdtsT gw;wpa $w;Wf;fspy; nghUj;jkhdJ.

1. mjpfupf;Fk;     2. miuthrpahff; FiwAk;   3.  gq;fhf FiwAk;  4.  khw;wkilahJ
5. G+r;rpakhFk; tiu FiwAk;

14.

1.   R = S 2.   R = 2 S 3.  R = 4 S 4.   R = 8 S   5.   R =

15. xU FLitapy; cs;s thAf;fyitapy; Ijurd; thATk; xlrprd; thATk; %y; vz;zpf;if 1 : 5
MFkhW epug;gg;gl;Ls;sJ. mk;%yf;$Wfspd; ruhrup ,af;fg;ghl;L rf;jpfSf;fpilapyhd tpfpjk;
rkdhf ,Ug;gJ ( H2 thAtpd; rhu; %yf;$w;W epiw 2,  O2 thAtpd; rhu; %yf;$w;W epiw 32)

1.   1:16 2.   1:4 3. 1:5 4.   1:80   5.   1:1

16.

17.

18.

rPuhd jbg;Gila xNu jfl;by; ,Ue;J a, 2a gf;f
ePsKila rJutbthd jl;Lfs; P,  Q ntl;b
vLf;fg;gl;L cUtpy; fhl;bathW Nru;j ;J
itf;fg;gl;L kpd;Ndhl;lk; nrYj;jg;gl;lJ. mtw;wpd;
jilfSf;fpilapyhd rupahd njhlu;G.

S
4

1
3

4 λF,   8 λF nfhs;sstpfs; ,uz;L cUtpy;
cs;sthW ,izf;fg;gl;Ls;sd. cWjpepiyapy;
gag;G mOj;jk; Vo tpw;F rkdhf ,Ug;gJ;

1.   0 V                       2.    5 V                           3.  10 V

4.   15 V                     5. 7.5 V

Neu; kpd;Ndw;wk; Q itf;  nfhz;l  jpz;k  cNyhff;
flj;jpnahd;W Gtpj;njhLf;fg;gl;l xU cNyhf XL B apDs;
ikaq;fs; nghUe;JkhW itf;fg;gl;Ls;sJ. kpd;Gyk; G+r;rpakhf
,Uf;fKbahj $w;W.
1. flj;jp A apDs; vy;yhg;gFjpapYk;
2. flj;jp A apd; ikaj;jpy;
3. XL B apw;F ntspNa
4. XL B apd; Nkw;gug;gpy;
5. flj;jp A apw;Fk; XL B apw;Fk; ,ilapy;

njhluhf ,izf;fg ;gl ;l ,U jilfs ;
mOj;jg;gpu pap xd;wpy; ,izf;fg;gLtjhy;
Kidfspy; +3V, -15 V mOj;jk; Ngzg;gLfpd;wJ.
Gs;sp X ,y; mOj;jk;

1.   +1V                     2.    +3 V                         3.  OV

4.   -12 V                  5. -0.6 V

↑ ↑

P
Q

R ς S ς
I

↑

+3 V -15 V200 kς

X

1 Mς

8 cm Ftpaj;J}uKila xUq;F tpy;iyapd; Kd;dhy; 6 cm J}uj;jpy; Kjyr;Rf;F nrq;Fj;jhf 5 mm
caukhd nghUs; xd;W itf;fg;gl;Ls;sJ. fPo; cs;s ml;ltizapy; tpk;gj;ij Kw;whf tpgupf;fpd;wjhf
fUjf;$baJ;

             1.                        2.                       3.                        4.                   5.

tpk;gj;jpd; ,ay;G

tpk;g J}uk; cm

tpk;g cauk; mm

nka; khak; khak; nka; khak;

24 24 30 3.4 3.4

20 20 30 2.9 2.9

+15 V

0 V

8 λF
V0

0 V

4 λF

A
B
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24.

           1.                     2.                       3.                         4.                          5.

25.

1. 2.    2 3. 4.    4   5.   1

26.

           1.                     2.                       3.                         4.                          5.

27. fPNojug;gl;l $w;Wf;fisf; ftdkhf mtjhdpf;f.

A) khwhf; fdtsT ntg;gkhdp Gyq;$u; ntg;gkhdpahf ,Uf;fpd;wikahy; epak ntg;gkhdpahfg;
gad;gLj;Jfpd;wJ.

B) ntg;g ,iz ntg;gkhdpapd; ntg;gf;nfhs;ssT ngupjhf ,uhikahy; rpwpjsT khjpupapd;
ntg;gepiyiaj; jpUj;jkhf thrpf;Fk;.

C) fz;zhbAs;; ,ur ntg;gkhdpapy; ,urepuy; thrpg;G Neubahf ntg;gepiyiaf; fhl;Ltjhy;
,yFthfg; gad;gLj;jyhk;.

,tw;Ws; rupahdJ / rupahdit

1. A, B khj;jpuk; 2. B, C khj;jpuk; 3. A,  C khj;jpuk; 4. A, B, C ahTk;
5. A, B, C ahTk; gpioahdit

cUtpy; cs;sthW epd;W nfhz;bUf;Fk; kdpjd;;
rPuhd fjpapy; nrd;W nfhz;bUf;Fk; tz;b
xd;wpdhy; vOg;gg;gLk; rPo;f;if xypapd; kPbwid
t = 0 ,y; ,Ue;J mtjhdpf;fpd;whd;. ,t;tpaf;fj;jpd;
NghJ tspapy; mtid Nehf;fp nrd;w xypapd;

miy ePsk; (κ) Neuk; (t) Ald; khWtijf; fhl;Lk;
rupahd tiuG;

Neu; kpd;Ndw;wk; Q If; nfhz;l flj;jp S ck;
fUJ Nfhs; Kiwahd XLfs; S1,  S2 ck; xNu
ikaj;ijf; nfhz;bUg;gij cU fhl;Lfpd;wJ.

rkdhf ,Ug;gJ.

S1 ,y; Njwpa kpd; ghak;

S2 ,y; Njwpa kpd; ghak;
vd;w tpfpjk;

1
2

1
4

gf;fq;fs; ed;whff; fhtyplg;gl;l nrg;Gf;flj;jp M ,d; kj;jpa gFjpapy;
ed;F fha;e;j kuf;Fw;wp W gjpf;fg;gl;Ls;sJ. Kidfs; 100 oC , 0 oC
ntg;gepiyfspy; itf;fg;gl;bUf;Fk; NghJ cWjpepiyapy; ePsj;Jld;
ntg;gepiy khwiy jpwk;gl tiff;Fwpf;Fk; tiuG;

Q

e

Q

e

Q

e

Q

e

Q

e

W
M 0 oC100 oC

Q
S

S1

S2
2r

r

κ κ κ κ κ

tt0
0tt0

0tt0
0tt0

0tt0
0

t
t0

t = 0

V
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33.

1.   42 kg ms-1 2.   26 kg ms-1 3.  22 kg ms-1 4.   14 kg ms-1   5.  6 kg ms-1

34. ePskhd rhb xd;wpy; xd;Wld; xd;W fyf;fhj ,U jputq;fs;
epug;gg;gl;Ls;sJMok; x cld; mKf;fk; khWtijf; fhl;Lk;
tiuG;

           1.                     2.                       3.                         4.                          5.

35. nky;ypa xUq;F tpy;iy xd;wpd; Kjyr;Rf;F nrq;Fj;jhf 5 mm caukhd nghUs; xd;W tpy;iyapy;
,Ue;J 100 mm J}uj;jpYk;> 300 mm J}uj;jpYk; itf;fg;gLk; NghJ 10 mm caukhd ,U tpk;gq;fs;
ngwg;gl;ld. ,t;tpUtpk;gq;fSf;Fk; ,ilg;gl;l J}uk;.

1.   0 2.   200 3.  600 4.   800   5. Kbtpyp

36. 0 oC apy; cs;s 1.5 kg jpzpTila gdpf;fl;b #oypy; ,Ue;J 50 W tPjk; khwhtPjj;jpy; ntg;gj;ijg;
ngWfpd;wJ. gdpf;fl;b cUfypd; jd;kiwntg;gk; 3 x 105 kg -1 Mapd; mJ Kw;whf cUf vLj;j Neuk;
kzpj;jpahyq;fspy;;

1.   150 2.   100 3.  3.75 4.   2.50   5.  16.7

37. P, Q vd;Dk; xNu gjhu;j;jq;fshyhd rPuhd jilf; fk;gpj;Jz;Lfspd; fdtsTfs; rkdhftpUf;Fk;
mNjNtis P apd; FWf;F ntl;Lg;gug;gsT Q ,d; FWf;F ntl;Lg;gug;gstpd; miu klq;fhFk;.

1.   4 2.   6 3.  1 4.   5   5.  8

 38. A, B ,ilapyhd rkhdj;jil      vdpy; P apd; ngWkhdk; ahJ?

1. 2. 3. 4.

5.

39. mfj;jil r ς  I cila ru;trkkhd n jilfs; rkhe;jukhf ,izf;fg;gLk; NghJ rkhdj;jil

R ς MFk;. mit njhluhf ,izf;fg;gLk; NghJ rkhdj;jil> ς ,y;

1.   n2R 2. 3.  nR 4.   5.   n2R2

40. gpd;tUk; vj;Njhw;wg;ghL ePs;gf;f miyapaf;fq;fSf;F nghUe;jhjJ;

1. jiyaPL 2. KwpT 3.  Nfhzy; 4.   njwpg;G   5.    Kidthf;fk;

A, B vd;Dk; ,U Jnuhypfs; cUtpy; cs;sthW fpilahd ghijapy;
vjpu; vjpNu ,aq;fp NkhJfpd;wd. NkhJiff;F Kd;du; mtw;wpd;
ce;jq;fs; 24 kg ms-1, 10 kg ms-1 Mf ,Ue;jd. NkhJifapd; gpd; mit
xt;nthd;Wk; tpyFk; jpirapy; ,aq;Ffpd;wd. A ,dJ ce;jk;
8 kgms-1 Mapd; B apdJ ce;jk;;

; x

P P  P P P

xxx

24 kg ms-1 10 kg ms-1

 A B

x x

P apd; jil

Q apd; jil
vDk; tpfpjk;

16
 3 ς

 3
 2 ς

 4
 2 ς

 6
 2 ς

 7
 2 ς

 8
 2 ς

 R
 n

 R
 n2

2ς

A B

2ς2ς

2ς P

0 0 0 0 0
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46.

1.  2 N 2.   4 N 3.  4.5 N 4.   8.2 N

5.  10.4 N

47. jputnkhd;W 61 oC ,ypUe;J 59 oC ,w;F Fspu;r;rpaila 10 epkplq;fs; vLj;jJ. #oy;ntg;gepiy
30 oC vdpd; ,Nj jputk; 51 oC ,ypUe;J 49 oC ,w;F Fspu;tjw;F vLf;Fk; Neuk;.

1. 10 epkplk; 2. 11 epkplk; 3. 12 epkplk; 4. 13 epkplk;   5. 15 epkplk;

48. vspikapir ,af;fj;jpypUf;Fk; Jzpf;ifnahd;wpy; mjpAau; Mu;KLfy; 24 ms-2 ck; mjpAau; Ntfk;
16 ms-1 ckhapd; ,t;tpaf;fj;jpd; tPr;rk;.

1. 2. 3. 4.   5.   1 m

49.

1.  VQ > VC > VP                2.   VQ < VC < VP             3.  VQ = VP, VC =      VP

4.   VQ < VC > VP                5.   VP = VQ = VC

50. glj;jpy; fhl;ba kpd;Rw;wpy; fyj;jpypUe;J gpwg;gpf;fg;gLk; kpd;Ndhl;lk;.

1.  6 A                2.   4 A                      3.  2 A

4.   1 A                5.   0.5 A

51.

1.                2.                      3.

4.                5.

52. thdpay; njhiyf;fhl;bnahd;W ,ay;ghd nrg;gQ; nra;ifapYs;s NghJ fUtpapd; ePsk; 85 cm
ck; cUg;ngUf;f tY 16 ckhFk;. ,J rk;ge;jkhf nra;ag;gl;l gpd;tUk; $w;Wf;fisf; fUJf.

A) nghUspapd; Ftpa ePsk; 80 cm
B) Nehf;Fdupd; njspTg; ghu;itapd; ,opTj; J}uk; 25 cm Mapd; mtupdhy; ,f; fUtpiaf;

nfhz;L ngwf;$ba cau; cUg;ngUf;f tY 48 MFk;.
C) Fwpj;j epiyapYs;s fUtpia Gwkhw;wp Nehf;Fthuhapd; nghUis ntw;Wf; fz;zhy; ghu;g;gij

tpl rpwpjhfNt ghu;f;f KbAk;.

,tw;Ws; rupahdJ / rupahdit

1. Akhj;jpuk; 2. A, B khj;jpuk; 3. A,  C khj;jpuk;  4. B, C khj;jpuk;
5. A, B, C ahTk;

53. ePu;j;Njf;fk; xd;wpd; mbapYs;s mKf;fk; mjd; eLg;gFjpapYs;s mKf;fj;jpd;    gq;fhFk;
ePu;g;ghukhdpapd; thrpg;G 10 m Mapd; ePu;j;Njf;fj;jpd; Mok;.

1.   5 m 2.   15 m 3.  20 m 4.   25 m   5.   30 m

glj;jpy; fhl;bathW epiyf;Fj;Jr; Rtupy; 10 N fpiltpirapdhy;
Fw;wpnahd;W epiyahfg; gpbf;fg;gl;Ls;sJ. Fw;wpf;Fk; RtUf;Fk;
,ilapyhd cuha;Tf;Fzfk; 0.5 vdpd; Fw;wpapd; epiw:

32
 3 m  3

32 m
 2
 3 m

 3
 2 m

tl;lj;jl;nlhd;W fpil Nkw;gug;gpy; tOf;fhJ cUSfpd;wJ. jl;bd;
ikak; C MftpUf;ifapy; ikaj;jpypUe;J rkJ}uj;jpYs;s Gs;spfs;
P, Q MFk; P, Q, C apd; Ntfq;fspd; gUkd;fs; KiwNa VP, VQ, VC
vdpd;.

1
2

A gug ;gsTila %d;W jl ;Lfs ; glj ;j py ; fhl ;bathW
,izf;fg;gl;bUf;Fk; NghJ ngwg;gLk; nfhs;sstpapd; tpisAs;
nfhs;sstk;

3
2

10 N

Q
C

P

2ς
6ς

3ς
1.5ς

6 V

d

d

X

YAδo
 d

3Aδo
  d

3Aδo
  2d

2Aδo
  d

 Aδo
 2d
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01.

(a) %d;W tpirfs; ehg;gj;jpy; ,Ug;gjw;fhd ,U epge;jidfisj; jUf.

1. ......................................................................................................................................................................................................

2. ......................................................................................................................................................................................................

(b) tisak; Z ,y; njhopw;gLk;
tpirfisg; gUkDlDk;
jpirAlDk; Fwpj;Jf; fhl;Lf.

(c) 1. fg;gpfspy; cuha;T tpir Gwf;fzpf;ff; $bajhf ,Uj;jy; Ntz;Lk;. Vd;?

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

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

2. ,iofs; ,Nyrhd ,iofshf ,Uj;jy; Ntz;Lk;. Vd;?

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

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

gFjp II A - mikg;Gf; fl;Liu

ehd;F tpdhf;fSf;Fk; tpilfis ,j;jhspNyNa vOJf.

( g = 10 Nkg-1 )

gukw;w nky;ypa tisak; Z MdJ
ehg ; gj ; j py ;  ,Ug ; gijg ;  glk ;
f hl ;Lf pd ;wJ.  fg ;g p fs ; X,  Y
xg;gkhdit. ,iofs; ,Nyrhd
ePshjit ,iofshhYk;. ,io AD
fpilahf ,Uf;FkhWjl ;L P ,y;
jpzpTfs; itf;fg;gLk;.

A

B

C
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(a) efUk; EZf;Ff;fhl;bapy; cs;s FWf;Fffk;gpapd; njspthd tpk;gj;ijg; ngw mij vt;thW
nrg;gQ; nra;tPu; vdf;$Wf.

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

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

(b) i. ,g;gupNrhjidapy; vLf;fg;gLk; %d;W thrpg;Gf;fSk; ngwg;gLk; gbKiwia vOJf.

1 : ..................................................................................................................................................................................................

2 : ..................................................................................................................................................................................................

3 : ..................................................................................................................................................................................................

ii. ,k;%d;W epiyfspYk; ngwg;gl;l thrpg;Gf;fs; KiwNa a, b, c Mapd; cz;ikahok;>
Njhw;wthok; vd;gtw;wpd; ngWkhdq;fis vOJf.

cz;ikahok;>................................................................................................( H vd;f )

Njhw;wthok; >................................................................................................( h vd;f )

iii. fz;zhbapd; KwpTr; Rl;b n Mapd;> n ,w;F xU Nfhitia  h, H ,y; jUf.

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

(c)

(d) Fw;wpfs; xt;nthd;wpw;Fk; gupNrhjid Nkw;nfhs;sg;gl;L mtw;wpw;Fupa cz;ikahok;> Njhw;wthok;
mwpag;gl;L tiuG tiuag;gl;lJ.

i. ,t;tiugpd; rhu;khwp> rhuhkhwp vd;gtw;iwf; Fwpg;gpLf.

rhu;khwp :...........................................................................................

rhuhkhwp :...........................................................................................

ii. ,t;tiugpd; gbj;jpwd; 0.66 Mfg; ngwg;gl;lJ fz;zhbapd; KwpTr;Rl;bia ,U jrkjhdj;jpy;
fhz;f.

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

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

fz;zhbf; Fw;wpapd;fPo; Gs;sp O cs;sNghJ
mjd; tpk;gk; cUthtijf; fhl;Lk; fjpu;g;glj;ij
tiue;J mjpy; tpk;gj;jpd; epiyia I ,dhy;
Fwpj;Jf;fhl;Lf.

O
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(d) 1. Kjy; cuj;j xyp Nfl;l epiyapy; tspepuypd; ePsk; l mwpag;gl;lJ. tspapy; xypapd; Ntfk;
V, ,irf;fitapd; mjpu;ntz; f vd vLf;fg;gl;lhy;> KidjpUj;jj;ijg; Gwf;fzpj;J l f;F
xU Nfhitia V, f ,d; rhu;gpy; vOJf.

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

2. xU khztd; vy;yh ,irf;fitf;Fk; mbg;gilapy; gupTWk; ePsq;fisg; ngw;W> l vjpu;
   ,w;Fupa tiuig tiue;jhd;. ,t;tiugpd; gbj;jpwdhf 85 m Hz-1 If; fzpj;Jg; ngw;whd;.

i. NkYs;s jutpypUe;J tspapy; xypapd; Ntfj;ijf; fhz;f.

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

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

ii. Kidj;jpUj;jj;ijg; Gwf;fzpg;gjw;fhf Foha; vt;thW njupT nra;ag;gl Ntz;Lk;?

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

(e) 0 oC ,y; tspapy; xypapd; Ntfj;ijj; Jzptjw;fhf> gupTWk; ePsj;Jld; NkYk; gjpT nra;a
Ntz;ba fzpak; ahJ?

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

(f) NkYk; 512 Hz cila ,irf;fitf;Fg; gupNrhjid Nkw;nfhs;sg;gLk; NghJ Fohapy; ,Ue;J
24.9 cm3 s-1 vd;w tPjj;jpy; ePu; ntspNaw;wg;gLfpd;wJ.

1. Kjyhk; gupTf;fhd tspepuypd; ePsk; ahJ?

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

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

2. gupTf;Fohapd; FWf;F ntl;Lg;gug;G 3 cm2 Mf ,Uf;Fkhapd;> Kjyhk; gupT epfo;e;J
vt;tsT Neuj;jpd; gpd; ,uz;lhk; gupT epfOk;.

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

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

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

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

1
f
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(c) jug;gl;;Ls;s nea;aupapy; toq;fg;gLk; ntg;gf;fzpak; (H) vjpu; MtpahFk; ePupd; jpzpT (m)
,w;fhd tiuig tiuf. mr;Rf;fis (0,0) ,y; ,Ue;J Muk;gpf;f.

(d) 1. ,t;tiugpd; gbj;jpwidf; fhz;f.

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

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

2. ,t;tiugpd; gbj;jpwd; ePupd; Mtpahjy; jd;kiw ntg;gj;Jld; vt;thW njhlu;Ggl;Ls;sJ?

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

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

(e) ePupd; Mtpahjy; jd;kiwntg;gj;jpd; jpUj;jkhd ngWkhdk; 2330 Jg-1 Mf ,Ug;gpd; fzpj;j
ngWkhdk; cz;ikg; ngWkhdj;jpy; ,Ue;J vd;d rjtPjj;jhy; khWgLk;. (RUf;fy; mtrpakd;W)

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

(f) jw;NghJ ntg;gkhf;fpapd; mOj;jNtWghl;il mjpfupj;J mJ ntg;gk; toq;Fk;tPjj;ij 78 W
Mf khw;wpdhy; ngw;w tOtPjj;ijf; Fiwf;fyhk; vd xU khztd; $Wfpwhd;. ,f;$w;W
Vw;Wf;nfhs;sf; $bajh? ckJ thjj;ij Kd;itf;f.

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

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

       ***
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02. (a) jw;NghJ gy ehLfs; nraw;iff;Nfhs;fis tpz;ntspf;F mDg;gp tUfpd;wd. ,it nuhf;fl;fshy;
fhtg;gl;L Fwpj;j xOf;if mile;jJk; nuhf;fl;bdhy; nraw;iff; Nfhspw;F xOf;fpd; njhlyp
topNa Ntfk; toq;fg;gLfpd;wJ. ,j;jifa m jpzpTila nraw;iff;Nfhs; G+kpf;F mUfpy;
tyk; tUfpd;wJ vdpd;.

1. ,r; nraw;iff; Nfhspw;F ikak; Nehf;fpa tpir vt;thW toq;fg;gLfpd;wJ?

2. ,f; Nfhspd; Ntfk; g R vdf; fhl;Lf. (,q;F g GtpaPu;g;G Mu;KLfy;  R  Gtpapd; Miu)

3. ,t;tif nraw;if Nfhspd; Ntfj;jpd; gUkd; ahJ? (Gtpapd; Miu 6.4 x 103 km)

4. ,f; Nfhs; Gtpiar; Rw;wptu vLf;Fk; fhyk; mz;zsthf 5000 s vdf; fhl;Lf.

5. Gtprhu; epiyahd nraw;iff;Nfhs; Gtpapd; Nkw;gug;gpypUe;J vt;tsT J}uj;jpy; tplg;gly;
Ntz;Lk;?

(b) nraw;iff; Nfhs;fs; Nghd;Nw tpz;ntsp Xlq;fSk; Gtpia tyk; tUfpd;wd.

1. ,t; tpz;ntsp Xlq;fspy; <u;g;Gy nrwpT njhopw;gbDk; mjpYs;s tpz;ntsp tPuu; epiwaw;w
jd;ikia czu;thu;. ,ij vt;thW tpsf;FtPu;?

2. Gtpapd; Nkw;gug;gpypUe;J mjd; Miuf;Fr; rkkhd cauj;jpy; m , 2 m jpzpTfis cila
,U nraw;iff; Nfhs;fs; vjpu; vjpu; jpirfspy; V Ntfj;Jld; tyk; tUfpd;wd. mit
xd;Wld; xd;W Nkhjp xd;wpidf;fpd;wd. Nkhjypd; gpd; ,jd; Ntfj;ij V rhu;gpy; fz;L
,jd; xOf;fpd; Miuf;F ahJ eilngWk; vdf; $Wf.

03. khztd; xUtdpdhy; Fwpj;j jpzpT thAnthd;wpd; ,ay;gpid Muha;tjw;F mikf;fg;gl;l fUtp
fPNo jug;gl;Ls;sJ.

Kryj;ij mirg;gjd; %yKk; thAtpd; fdtsitAk; ntg;gkhf;Fk; RUisg; gad;gLj;Jtjd;
%yKk; ntg;gepiyiaAk; Njitf;Nfw;g khw;wyhk;. cU II y; fhl;bathW thAtpd; mKf;fk;>
fdtsTfs; Muk;gj;jpy; epiy A ,ypUe;J B apw;F khw;wg;gLfpd;wJ. epiy A apy; ntg;gepiy
300 K MFk;

(a) i. epiy B apy; ntg;gepiy ahJ? A ↑ B khw;wk; vt;thW miof;fg;gLk;?

ii. epiy C ,y; thAtpd; ntg;gepiy ahJ?

iii. thA epiy C apypUe;J kPz;Lk; epiy A apw;F nfhz;Ltug;gbd; A ↑ B ↑ C↑ A
khw;wj;jpd; NghJ thAtpd; mfr;rf;jpapy; Vw;gl;l khw;wk; ahJ?

∏

mKf;fkhdp

thA
ntg;gkhf;Fk;
RUs; MLjz;L

100

200

300

400

500

P/kPa

V/cm3
500 1000 1500 2000

0
0

A
C

B

cU I cU II
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05. (a) <u;g;G mOj;jj;ij tiuaWf;f.

(b) G+kpapd; ikaj;jpy; ,Ue;J r J}uj;jpy; cs;s Gs;sp  P apy; <u;g;G mOj;jk;
My; jug;gLk;. <u;g;G mOj;jk; G+kpapd; Nkw;gug;gpypUe;J Kbtpyp tiu khWtijf; fhl;Lk;
tiuig tiuf. G+kpapd; Miu R,  jpzpT M vdf; nfhs;f.

(c) 1. gy;NtW NjitfSf;fhf nraw;iff;Nfhs;fs; G+kpiar;rw;wp tyk; tUfpd;wd. ,d;Dk; gy
nraw;iff; Nfhs;fs; epWj;jpAk; itf;fg;gl;Ls;sd. G+kpapd; ikaj;jpypUe;J r J}uj;jpy; m
jpzpTila nraw;iff;Nfhs; xd;W V Ntfj;Jld; tyk; tUk; NghJ mJ nfhz;Ls;s
nkhj;j rf;jpf;fhd Nfhitnahd;iwj; jUtpf;f.

2. 4 x 104kg jpzpTila nraw;iff;Nfhs; G+kpapd; ikaj;jpy; ,Ue;J A, B vd;w ,U epiyfspy;
cs;s NghJ mJ nfhz;Ls;s ,af;frf;jpf;fhd ml;ltiz fPo; jug;gLfpd;wJ.

epiy Ek / 1010J r / 106 m

A 58.32 27.00

B 52.10 29.00

i. epiy A ,y; tyk;tUk; NghJ mjd; Ntfj;ijf; fzpf;f.

ii epiy A ,y; tyk;tUk; NghJ mJ G+kpia xU Kiw Rw;wptu vLf;Fk; Neuj;ijf;
fhz;f.

iii nraw;iff;Nfhis epiy A apy; ,Ue;J epiy B  ,w;F nfhz;Ltu nra;agl
Ntz;ba Ntiyiaf; fhz;f.

06. (a) ghu;itf;Nfhzk; vd;gjhy; ePu; tpsq;FtJ ahJ?

(b) njhiyfhl;bapdhy; re;jpuid Nehf;Fk; NghJ> ,Wjptpk;gk; Kbtpypapy; cz;lhFkhW xOq;F
nra;ag;gLtjd; mD$yk; ahJ?

(c) 1. njhiyfhl;b xd;W ,ay;ghd nrg;gQ;nra;ifapy; re;jpuid Nehf;fpf; nfhz;bUf;Fk;
NghJ> re;jpudpy; ,Ue;J tUk; fjpu;fs; fz;iz milAk; tiuapyhd fjpu;glj;ij
tiue;J fhl;Lf.

2. ckJ glj;jpy; fz; ,Uf;fr; rpwe;j jhdj;ij E ,dhy; Fwpj;Jf; fhl;Lf.

(d) ,ay;ghd nrg;gQ;nra;ifapy; Nfhzg; ngupjhf;fk;     vd;gjhy; jug;gLk;. ,q;F fo - nghUs;

tpy;iyapd; Ftpaj;J}uKk;> fe - fz;tpy;iyapd; Ftpaj;J}uKk; MFk;.

1. ,f; Nfhzg; ngupjhf;fj;ij tiuaWf;f.

2. ,f; Nfhzg;ngupjhf;fj;jpw;fhd Nfhit    Ig; ngWk;NghJ Nkw;nfhs;sg;gLk; vLNfhs;
ahJ?

(e) 160 cm, 15 cm Ftpaj;J}uq;fis cila FtpT tpy;iyfisf; nfhz;L mikf;fg;gl;l ,j;
njhiyfhl;biaf; nfhz;L 800 cm J}uj;jpy; cs;s nghUnshd;W Nehf;fg;gLfpd;wJ. ,jd;
NghJ ,Wjptpk;gk; fz;tpy;iyapy; ,Ue;J 30 cm J}uj;jpy; cz;lhFkhW xOq;F nra;ag;gl;Ls;sJ.

1. ,e;epiyapy; njhiyfhl;bapd; ePsk; ahJ?

2. fz;tpy;iyf;F mz;ikapy; fz; ,Uf;Fkhapd; njhiyfhl;bapd; Nfhzg; ngupjhf;fj;ijf;
fzpf;f.

***
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