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1. tYtpd; gupkhzq;fs;
(1) M L1 T1   (2) M L3 T2     (3) ML2 T3                    (4) ML2 T1    (5) L2 T1

2. fzj;jhf;fpd; myfpw;F rkdhd myFila ngsjpff;fzpak;
(1) Ntiy      (2) tY                (3) ce;jk;               (4) tpirj;jpUg;gk;               (5) mKf;fk;

3. cUtpy; fhl;lg;gl;Ls;s Ntzpau; ,Lf;fpapy;
xU jiyik mstpilg; gpupg;gpd; ePsk;
1 mm MFk;. ,t;NtzpaH ,Lf;fpapd;
thrpg;G ahJ?

(1) 4.77 mm               (2) 4.735 mm                  (3) 47.07 mm                (4) 47.35 mm              (5) 47.70 mm

4. kapu;j;Jisf; FohapDs; jputg;gpiwAU FtpT Mapd; njhLiff;Nfhzk; MdJ
(1) 90o ,Yk; ngupjhFk;
(2) 90o ,Yk; rpwpjhFk;
(3) 90o ,w;Fr; rkdhFk;
(4) 45o ,w;Fr; rkdhFk;
(5) 0o  ,w;Fr; rkdhFk;

5. tpj;jpahrkhd jputpaq;fspdhyhd A , B vDk; ,U fk;gpfspd;
jifg;G - tpfhuk; tisapfs; fhl;lg;gl;Ls;sd. ,t;tpU tisapfs;
gw;wpa gpd;tUk; $w;Wf;fspy; rupahdJ vJ?
(1) A cilaf;$bajhfTk; B kPs;jd;ikAilajhfTk; cs;sJ.
(2) A kPs;jd;ikAilajhfTk;; B cilaf;$bajhfTk; cs;sJ.
(3) A > B Mfpa ,uz;Lk; kPs;jd;ikAiladthf cs;sd.
(4) A > B Mfpa ,uz;Lk; cilaf;$bajhf cs;sd.
(5) A cilaf;$bajhfNth B kPs;jd;ikAilajhfNth ,Uf;fhJ.

6. Fspuy; Kiwapdhy; jputnkhd;wpd; jd;ntg;gf;nfhs;ssT JzpAk; gupNrhjidapy; 10 cm caukhd
fNyhupkhdpapy; jputk; vLf;fNtz;ba kl;lj;ij rupahff; Fwpg;gJ vJ?

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

7. u Ntfj;Jld; ,aq;Fk; m jpzpTila ge;njhd;W Rtnuhd;wpy;
nrq;Fj;jhfg; gLfpd;wJ. ,k;NkhJif G+uz kPs;jd;ik cilajhFk;.
ge;jpw;Fk; RtUf;Fk; ,ilapyhd kWjhf;fk;(F) Neuj;Jld;(t) khWtij
tiuG fhl;Lfpd;wJ. F
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8. xNu gupkhzj;jpy; nrg;gQ;nra;ag;gl;l fNjhl;Lf;fjpH miyTfhl;bapy; %d;W xypfSf;F ngwg;gl;l
P , Q , R vDk; miy tbtq;fs; cUf;fspy; fhl;lg;gl;Ls;sd.

,t;tiy tbtq;fs; njhlHghd gpd;tUk; $w;Wf;fisf; fUJf.
(A) P , Q Mfpatw;wpd; gz;Gfs; NtWgLtJld; RUjpfs; rkdhFk;.
(B) P , R Mfpatw;wpd; gz;Gfs; NtWgLtJld; RUjpfs; rkdhFk;.
(C) P , R Mfpatw;wpd; gz;Gfs; rkdhf ,Ug;gJld; RUjpfs; NtWgLk;.
,f;$w;Wf;fspy;
(1) (A) khj;jpuk; cz;ikahdJ
(2) (B) khj;jpuk; cz;ikahdJ
(3) (C) khj;jpuk; cz;ikahdJ
(4) (A) , (B) Mfpad khj;jpuk; cz;ikahdit
(5) (B) , (C) Mfpad khj;jpuk; cz;ikahdit

9. rhjhud #oypYs;s jpz;kg; nghUnshd;W jput epiyia mile;J MtpahFk; tiu khwh tPjj;jpy;
ntg;gkhf;fg;gl;L gpd;dH Fsputplg;gLfpd;wJ. ntg;gkhf;fg;gLk;NghJk; Fsputplg;gLk;NghJk; Neuj;Jld;(t)
mjd; ntg;gepiy() khWtij tiuGfs; fhl;Lfpd;wd.

ntg;gkhf;fg;gLk;NghJk; Fsputplg;gLk;NghJk; ngwg;gLk; nghUj;jkhd tiuGfis gpd;tUk;
ml;ltizapypUe;J njupT nra;f.

10. jpzpT M cila ntg;gg;gY}d; rPuhd MHKLfy; a cld; epiyf;Fj;jhf fPo;Nehf;fp ,aq;Ffpd;wJ.
gY}dpypUe;J m jpzpTila nghUnshd;W mfw;wg;gl;l gpd;dH gY}d; rPuhd MHKLfy; a cld;
epiyf;Fj;jhf Nky;Nehf;fp ,aq;f Muk;gpf;Fkhapd;> mfw;wg;gl;l jpzpT m MdJ
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11. rHtrkdhd A , B vDk; ,U rkhe;juj;jl;Lf; nfhs;sstpfs;
cUtpy; fhl;lg;gl;Ls;sthW ,izf;fg;gl;Ls;sJ. Msp K
jpwe;Js;sNghJ A MdJ +q Vw;wj;jpdhy; kpd;Ndw;wg;gl;Ls;sJld;
B MdJ Vw;wg;gltpy;iy.  Msp %lg;gl;L rpwpJ Neuj;jpd;
gpd;dH A , B ,Ys;s Vw;wq;fspd; gUkd;fs; KiwNa
(1) q , q                     (2) q/2 , q/2                     (3) 0 , q                    (4) q , 0                       (5)0 , 0

     P                                              Q                                                 R

  ntg;gkhf;fg;gLk;NghJ  Fsputplg;gLk;NghJ

(1) tiuG (a) tiuG (d)

(2) tiuG (b) tiuG (d)

(3) tiuG (c) tiuG (d)

(4) tiuG (b) tiuG (e)

(5) tiuG (c) tiuG (e)
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

  (a)                            (b)                           (c)                           (d)                            (e)
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12. thfdnkhd;wpy;> v Ntfj;Jld; fpilahf ,aq;Fk; thupd;kPJ jpzpT M cila ngl;bnahd;W
nkJthf itf;fg;gLfpd;wJ. thupf;Fk; ngl;bf;Fk; ,ilapyhd cuha;Tf;Fzfk;  MFk;. ngl;bahdJ
thupd; Ntfj;ij milAk; tiu> thupd; kPJ ngl;b mire;j J}uk;>

  g 
v  (5)                            gμ  2

v  (4)                        gμ  2
v  (3)                           gμ 

v  (2)                          gμ 
v  (1)

22

13. njhlHG <ug;gjd; Fiwthd cyH ehnshd;wpy;
Ma;T $lj;jpYs;s A , B , C vDk; rHtrkdhd
ghj;jpuq;fspy; KiwNa ePH> mw;fN`hy;> ePH
Mfpatw;wpd; rkfdtsT vLf;fg;gl;Ls;sd.
cUtpy; fhl;lg;gl;Ls;sthW ghj;jpuk; A MdJ
jpwe;Jk; B , C Mfpad %bAk; cs;sd.
miwntg;gepiy  khwhJ vdpd; rpwpJ
Neuj;jpd; gpd;dH A , B , C ghj;jpuj;jpYs;s jputq;fspd; ntg;gepiyfs; KiwNa > > MFk;.
,t;ntg;gepiyfs; njhlHghf gpd;tUtdtw;Ws; rupahdJ vJ?
(1)= = (2)> > (3)> >
(4)> > (5)= >

14. jdpKwpTr;Rl;bfs; n
1 
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4 
 cila Clfq;fspD}L xspf;fjpH

Kwptile;J nry;tij cUtpy; fhl;lg;gl;Ls;sJ. X ,y; xspf;fjpH
KOmfj;njwpg;G milfpd;wJ. ,k;KwpTr;Rl;bfSf;fpilapyhd
rupahd njhlHigj; jUtJ vJ?
,q;F tspapd; KwpTr;Rl;b n

1
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15. 255 Hz kPbwDila ,irf;fit A cld; ,irf;fit B I mjpur;nra;jNghJ xU nrf;fdpy; 3
mbg;Gfs; Nfl;ld. ,irf;fit B ,d; Gaj;jpw;F nkOF xl;lg;gl;L A cld; mjpur;nra;jNghJ xU
nrf;fdpy; 2 mbg;Gfs; Nfl;ld. nkOF xl;lg;gl;l gpd;dH B ,d; kPbwd;
(1) 258 Hz  MFk; (2) 257 Hz MFk; (3) 253 Hz  MFk;
(4) 258 Hz my;yJ 252 Hz  MFk; (5) 257 Hz my;yJ 253 Hz MFk;

16. fpilAld; 6o rha;tpYs;s rha;jsj;jpd; kPJ jpzpT 2000 kg cila Nkhl;lhH thfdnkhd;W Nky;Nehf;fp
nry;yf;$ba caHNtfk; 36 km h-1 MFk;. ghijapd; cuha;Tf;Fzfk; 1/6 Mapd; thfdj;jpd; tY
ahJ? (sin 6o= 0.1 ck; cos 6o= 0.99 ck; vdf;fUJf)
(1) 36 kW (2) 53 kW (3) 60 kW (4) 72 kW (5) 106 kW

17. nghUnshd;wpd; ,af;fj;Jf;Fupa Ntf(v) - Neu(t) tiuG cUtpy;
fhl;lg;gl;Ls;sJld; rpy nghUl;fspd; ,af;fq;fs; gw;wpa $w;Wf;fSk;
gpd;tUkhW jug;gl;Ls;sd.

(A) gpRf;FikAs;s ghapapy; Xa;tpypUe;J fPNo tpotplg;gLk; cNyhff;Nfhsnkhd;wpd; ,af;fk;.
(B) rk fulhd ghijnahd;wpy; Nkhl;lhu; thfdnkhd;W  Xa;tpypUe;J cau; tYTld; gazpf;fpd;wJ.
(C) tpz;ntspapypUe;J tUk; vupfy;nyhd;W Gtpapd; Nkw;gug;gpy; NghJk; tiuAs;s ,af;fk;.
,t;tpaf;fq;fspy; tiugpy; cs;sthW fhl;Lk; ,af;fk;/,af;fq;fs;
(1) (A) khj;jpuk;
(2) (B) khj;jpuk;
(3) (A) , (B) Mfpad khj;jpuk;
(4) (A) , (C) Mfpad khj;jpuk;
(5) (A) , (B) , (C) Mfpa ahTk;
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18. nlhg;su; tpisitg; gbg;gjw;fhfg; gad;gLj;jg;gLk; Fw;wiyj;jhq;fpapy;
khwh kPbwDld; mjpUk; mjpupia mjpur;nra;jNghJ ngwg;gl;l ePu; miyKfk;
cUtpy; fhl;lg;gl;Ls;sJ. mjpupia tyg;gf;fkhf khwh Mu;KLfYld;
,af;fr; nra;Ak;NghJ ePH miy Kfj;jpd; tbtj;ijf; fhl;LtJ>

           (1)    (2)         (3)

         (4)     (5)

19. fpilj;jiuapd; kPJs;s epiyf;Fj;Jj;jsj;jpy; Ms;$W (0 , 1) vDk; Gs;spapypUe;J Ms;$W (4 , 9)
cila Gs;spapd; jpiria Nehf;fp Jzpf;ifnahd;W vwpag;gLfpd;wJ. vwpag;gl;L 1 s ,y; Jzpf;if
x mr;rpYs;s xU Gs;spapy; gLfpd;wJ. ,g;gLk; Gs;spapd; Ms;$W ahJ?

(1) ( 3 , 0)     (2) (4 , 0)                 (3) (2 , 0)        (4) ( 52 , 0)           (5) (1 , 0)

20. rkgf;f Kf;Nfhzpnahd;wpd; cr;rpfspy; xt;nthd;Wk;  +q Vw;wKila %d;W Vw;wq;fs; itf;fg;gl;Ls;sd.
mjd; ikaj;jpy; Q Vw;wk; itf;fg;gl;Ls;sJ. njhFjp rkepiyapy; ,Ug;gpd; Q ,d; ngWkhdk;

3
)5(                              

3
)4(                           

3
)3(                        )2(                       )1(
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qq




21. cUtpy ; fhl ;lg ;gl ;Ls;s k pd ;Rw ;w py ; jilfs;
xt;nthd;Wk; R MfTk; ,Uthapfs; ,yl;rpakhdit
MfTk; cs;sJ. kp.,.tp. E cila kpd;fyj;jpd;
mfj;jil Gwf;fzpf;fj;jf;fJ. kpd;fyj;jpD}lhd
kpd;Ndhl;lk; I MdJ
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22. 1 cm ,ilj;J}uj ;jpy; itf;fg;gl;Ls;s ,U flj;jpj ;jfLfs;
epiyf;Fj;Jj;jsj;jpy; fpilahf cs;sJ. Nky; jfl;bw;F +400 V
kpd;mOj;jk; toq;fg;gl;Lk; fPo; jfL Gtpj;njhLg;Gk; nra;ag;gl;Ls;sJ.
jpzpT 0.16 mg cila rpwpa vz;nza;j;Jspnahd;W jfLfSf;fpilapy;
cUtpy; fhl;lg;gl;Ls;sthW rkepiyapy; cs;sJ. ,yj;jpudpd; Vw;wk;
1.6  1019 C Mapd; vz;nza;j;JspapYs;s ,yj;jpud;fspd; vz;zpf;if

(1) 2.5 108

(2) 2.5 109

(3) 2.5 1010

(4) 2.5 1011

(5) 2.5 1012

vz;nza;
Jsp

1cm

+400V

R
R

R
R

I E

mjpup
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23. rPuhd kpd;Gyj;jpy; m
e
 jpzpTila ,yj;jpud; Fwpg;gpl;l J}uk; nry;y vLj;j Neuk; t

1
 MFk;. jpzpT

m
p
 cila GNuhj;jd; mNj kpd;Gyj;jpd; mNj J}uk; nry;y vLj;j Neuk; t

2
 MFk;. tpfpjk;  
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t
MdJ
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24. mlHj;jp 1.5 g cm3 cila gpRf;Fik jputj;jpy; jq;ff; Nfhsnkhd;wpd; KbTNtfk; 0.2 m s1  MFk;.
mNj MiuAila nts;spf;Nfhsnkhd;wpd; mNj jputj;jpy; KbT Ntfk; ahJ? jq;fj;jpdJk;
nts;spapdJk; mlHj;jpfs; KiwNa 19.5 g cm3 , 10.5 g cm3 MFk;.
(1) 0.10 m s1            (2) 0.13 m s1           (3) 0.20 m s1            (4) 0.30 m s1              (5) 0.40 m s1

25. Ftpaj;J}uk; 60 cm cila FtpT tpy;iyapy; nka;g;nghUspdhy; cUthf;fg;gLk; Vfgupkhz
cUg;ngUf;fk; 2 cila ,U tpk;gq;fSf;fpilg;gl;l J}uk; ahJ?
(1) 240 cm        (2) 180 cm        (3) 120 cm           (4) 60 cm          (5) 30 cm

26. ePs;ghHitAila xUtH Kbtpyp J}uj;jpYs;s xU nghUis
mtjhdpf;Fk;NghJs;s fjpHg;glk; cUtpy; fhl;lg;gl;Ls;sJ. mtH
jdf ;F njspthfg ; ghHf ;ff ;$ba mz;ikapYs;s xU
nghUisAk;(X), Fiwghlw;w xUtH njspTg;ghHitapd;
,opTj;J}uj;jpYs;s xU nghUisAk;(Y) mtjhdpf;Fk;NghJ rupahf
tiuag;gl;Ls;s fjpHg;glq;fs; KiwNa

(1) A , B
(2) A , D
(3) B , C
(4) B , D
(5) Nkw;Fwpg;gpl;Ls;s vJTkd;W

27. fhe;jg;ghatlHj;jp(B) 0.5 T cila rPuhd fhe;jg;Gyj;jpw;F
nrq;Fj;jhTs;s fpilj;jz;lthsq;fspd; kPJ 0.25 m ePskhd
FL vDk; flj;jpf;Nfhy; cUtpy; fhl;lg;gl;Ls;sthW rPuhd Ntfk;
4 m s1 cld; ,aq;Ffpd;wJ. Nfhypd; jil  MFk;.
NfhypD}L ghAk; kpd;Ndhl;lk; (jz;lthsq;fspd; jilfisg;
Gwf;fzpf;f)
(1) 0.01 A (2) 0.08 A (3) 0.1 A
(4) 0.17 A (5) 0.18 A

28. jug;gl;Ls;s cNyhf Nkw;gug;gpy; xsp kpd; tpisit Vw;glj;jf;f kpd;fhe;j miyapd; caH miyePsk;
250 nm MFk;. gLk; miyapd; miyePsk; 200 nm MFk;NghJ fhYk; ,yj;jpudpd; caH ,af;fr;rf;jp
(h = 6.62 1034 J s , c = 3  108 m s1 )
(1) 89.61  1020 J (2) 69.81  1020 J (3) 18.96  1020 J
(4) 19.86  1020 J (5) 89.81  1020 J

29. jpupj;jpak; ( H3
1 ) Mf;fg;gl;Ls;s mbg;gilj; Jzpf;iffs;

(1) up Fthf;FfSk; Ie;Jk; down Fthf;FfSk; ehd;Fk; xU ,yj;jpuDk;
(2) up Fthf;FfSk; ehd;Fk; down Fthf;FfSk; Ie;Jk; xU ,yj;jpuDk;
(3) up Fthf;FfSk; ,uz;Lk; down Fthf;FfSk; ehd;Fk; xU ,yj;jpuDk;
(4) up Fthf;FfSk; ehd;Fk; down Fthf;FfSk; ehd;Fk; xU ,yj;jpuDk;
(5) up Fthf;FfSk; Ie;Jk;; down Fthf;FfSk; ,uz;Lk; xU ,yj;jpuDk;

X X

YY

A B

C D







L



BF

4 m s1
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30. FWf;F ntl;Lg;gug;gsT 106 m2 cila nrg;Gf; fk;gpapD}L 0.5 A kpd;Ndhl;lk; gha;fpd;wJ. nrg;gpd;
jilj;jpwd; 1.8 108  m Mapd; fk;gpapd; ,U KidfSf;Ff; FWf;NfAs;s kpd;Gyr;nrwpT ahJ?
(1) 90 V m-1 (2) 9 V m-1 (3) 0.9 V m-1 (4) 0.09 V m-1 (5) 0.009 V m-1

31. khztndhUtd; rpwpa ePsKila rPuhd Nfhiy> fpilAld; Fwpj;j Nfhznkhd;Wld; gpd;tUk;
,U Kiwfspy; vwpfpd;whd;. Kjyhtjhf Nfhypd; xU Kidf;F Muk;g Ntfk; toq;fg;gl;L
vwpag;gLtJld;> ,uz;lhtjhf Nfhypd; eLg;Gs;spf;F Muk;gNtfk; toq;fg;gl;L vwpfpd;whd;. ,t;tpU
Kiwfs; njhlHghf gpd;tUk; $w;Wf;fisf; fUJf.
(A) KjyhtJ Kiwapy; Nfhy; Rod;Wnfhz;L ,aq;FtJld; ,uz;lhtJ Kiwapy; Nfhy; Royhky;

,aq;Fk;.
(B) ,U KiwfspYk; Nfhypd; jpzpT ikaj;jpd; ghij gutisap MFk;.
(C) KjyhtJ Kiwapy; jpzpT ikaj;jpd; ghij gutisap Mf ,Uf;fhJ. ,uz;lhtJ Kiwapy;

ghij gutisap MFk;.
,f;$w;Wfspy;
(1) (A) khj;jpuk;cz;ikahdJ
(2) (B) khj;jpuk; cz;ikahdJ
(3) (A) , (C) Mfpad khj;jpuk; cz;ikahdit
(4) (A) , (B) Mfpad khj;jpuk; cz;ikahdit
(5) (A) , (B) , (C) Mfpa ahTk; cz;ikaw;wit

32. Gtp rhHghf epiyahd cgNfhs; Gtpapd; Nkw;gug;gpypUe;J 6 R cauj;jpy; ,af;ftplg;gLfpd;wJ.
Gtpapd; Miu R MFk;. Gtpapd; Nkw;gug;gpypUe;J 2.5 R cauj;jpy; ,af;ftplg;gLk; cgNfhnshd;wpd;
MtHj;jdfhyk;(kzpj;jpahyj;jpy;)

(1) 24                        (2) 6                       (3) 26                          (4) 10                        (5)12

33. GwMiu 4 a ck; mfMiu 3a cKila nghs;Nfhsj;jpd; nkhj;jf;fdtstpd; 3/4 gq;F ePupy;
mkpo;e;J kpjf;fpd;wJ. Nfhsj;jpd; nghs; gFjp nkOfpdhy; Kw;whf epug;gg;gl;l gpd;dH ePupy; kpjf;f
tplg;gl;lNghJ Kw;whf mkpo;e;J kpje;jjhapd; nkOfpd; njhlHglHj;jp

37
16 (5)                                  

27
16 (4)                                 

48
27 (3)                              

37
27  (2)                                 

37
48 (1)

34. ,opT ePsj;ijAila ntg;gkhdpapy; njspthf thrpg;igg; ngWtjw;fhf ntg;gkhdpapd; mLj;JtUk;
,U mstpilfSf;F ,ilg;gl;l ePsk; 0.5 mm Mf ,Uf;fNtz;Lk;. ,e;j ,ur ntg;gkhdpapd;
,opntz;zpf;if 0.1 OC ck; mstpil tPr;R 0 OC njhlf;fk; 50 OC ck; MFk;. ,urj;jpd; nka;
tpupjpwd; 2 104 oC ck; kapHj;Jisf;Fohapd; mf FWf;Fntl;Lg;gug;gsT 0.02 mm2 ck; Mapd;
0 oC ,y; ntg;ggkhdpapy; cs;slf;fg;gl;Ls;s ,urj;jpd; fdtsT
(kapHj;Jisf; Fohapd; tpupitg; Gwf;fzpf;f)
(1) 0.25 cm3           (2) 0.50 cm3               (3) 1.00 cm3                (4) 2.00 cm3               (5) 5.00 cm3

35. ntg;gf;nfhs;ssT 830 J K-1 cilaJk; ntg;gf;fhtyplg;gl;Ls;sJkhd fNyhupkhdpapy; ntg;gepiy
30 oC ,y; 600 g jpzpTila ePH cs;sJ. ,f;fNyhupkhdpapy; 0 oC ,Ys;s 450 g jpzpTila
gdpf;fl;lb NrHf;fg;gLfpd;wJ. rpwpJ Neuj;jpd; gpd;dH njhFjpapy; ,Uf;ff;$ba ePupd; caH fdtsT
mz;zsthf (ePupd; jd;ntg;gf;nfhs;ssT 4200 J kg-1 oC-1 ck; gdpf;fl;bapd; cUfypd; jd;kiwntg;gk;
335 kJ kg-1 ck; ePupd; mlHj;jp 1000 kg m-3 ck; MFk;.)
(1) 750 ml       (2) 775 ml          (3) 850 ml (4) 900 ml (5) 1050 ml

36. ,yl;rpa thAnthd;W %d;W ntg;gr;nrad;KiwfSf;F
cl;gLj;jg;gLk;NghJ ngwg;gl;l tisapfs; tiugpy;
fhl;lg;gl;Ls;sJ. ,r;nrad;Kiwfspy; rkntg;G
khw;wj;ijAk; Nrwypyh khw;wj;ijAk; Fwpf;Fk; tisapfs;
KiwNa
(1) tisap AB ,  tisap  AC
(2) tisap AB ,  tisap  AD
(3) tisap AC ,  tisap  AB
(4) tisap AC ,  tisap  AD
(5) tisap AD ,  tisap  AB

200

600

400

0     2    4     6    8    10 V/m3

A
P(kPa)

0

B

C

D
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37. jpzpT M ck; Miu R cKila cUisia cUtpy;
fhl;lg ;gl;Ls;sthW h cauj;j pYs;s gbf;fl ;bw ;F
caHj;Jtjw;Fj; Njitahd ,opT tpir

2R
hR (5)                       

2R
hRMg

  (4)

                                 
2

R Mg
 (3)            

R
hRMg

   (2)             
2R

h)(RRMg
  (1)

2222

222





38. mtjpf;Nfhzk; JzpAk; gupNrhjidapy; rkgf;f Kf;Nfhz fz;zhb
mupak; ABC ,d; gf;fk; AB Ij; njhl;Lf;nfhz;bUf;FkhW Fz;̂ rp
(O) ehl;lg;gl;Ls;sJ. BC Kfj;jpD}L AC Kfj;ij mtjhdpj;J O
,d; gpufhrkhd tpk;gk; kl;Lkl;lhf kiwAk;NghJs;s fjpHtupg;glk;
cUtpy; fhl;lg;gl;Ls;sJ. fz;zhb tOf;fpiag; gad;gLj;jp Kfk;
AC ,y; ePH vLf;fg;gl;lhy; gpufhrkhd tpk;gk; kl;Lkl;lhf
kiwAk;NghJs;s ru pahd fjpHtupg ;glk ; (fz;zhb - e PH
,ilKfj;jpw;fhd mtjpf;Nfhzk; 63o MFk;. tsp - fz;zhbf;fhd
Muk;g fjpHg;glk; Gs;spf;Nfhl;bdhy; fhl;lg;gl;Ls;sJ)

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

39. #upad;> Gtp> re;jpud; Mfpatw;wpd; jpzpTfs; KiwNa M
S 
, M

E 
, M

M
 MFk;. #upaDf;Fk; Gtpf;Fk;

,ilapyhd <Hg;G ikaj;J}uk; d ck; Gtpf;Fk; re;jpuDf;Fk; ,ilapyhd <Hg;G ikaj;J}uk; r ck;
MFk;. mfpy <Hg;G khwpyp G Mapd; G+uz re;jpu fpufzj;jpd;NghJ #upadhYk; GtpapdhYk;
re;jpud;kPJ cUthFk; tpisAs; <Hg;G tpiriaj; jUk; Nfhit

    
r

MGM
 

r)(d

MGM
 (5)                      

r

MGM
 

r)-(d

MGM
 (4) 

                      
r

MGM

d

MGM
 (3)         

r

MGM
 

r)(d

MGM
 (2)                      

r

MGM
 

r)(d

MGM
  (1)

2

ME

2

MS

2

ME

2

MS

2

ME

2

MS

2

ME

2

MS

2

ME

2

MS












40. cUtpy; fhl;lg;gl;Ls;s mOj;jkhdpapy; rPuhd fk;gp AB ,d;
ePsk; 100 cm ck; jil  ck; MFk;. kp.,.tp. 4 V cila
gw;wupapd; mfj;jil Gwf;fzpf;fj;jf;fJ. jilg;ngl;bapd; jil
 Mapd; rkepiy ePsk; l MdJ

(1) 8.2 cm (2) 8.5 cm (3) 67.5 cm
(4) 82.5 cm (5) 85.0 cm

41. Ntiyr;rhHG  cila cNyhf Nkw;gug;gpd; kPJ rf;jp E cila Nghl;Nlhd; gLfpd;wJ. fhyg;gLk;
,yj;jpudpd; jpzpT m ck; Vw;wk; e ck; MFk;. ,t;tpyj;jpud; fhe;jg;ghatlHj;jp B cila rPuhd
fhe;jg;Gyj;jpy; nrq;Fj;jhfg; GFfpd;wJ. ,t;tpyj;jpudpd; tl;lg;ghijapd; caH Miuiaj; jUk;
Nfhit

B e

)φ(E m 2
 (5)            B e

)φ(E m 2
 (4)         

B e

)φ(E m 2
 (3)         

B e

)φ(E m 2
 (2)          B e

)φ(E m 2
 (1) 00000



AAAAA

OOOO

BBBBB C C C C C

O

h

R

Mg

4 V

l

G

A B

R

C

1.5 V

B C

O

A

tsp

fz;zhb
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42. +q
1
 , +q

2
 vDk; ,U Gs;sp Vw;wq;fs; KiwNa 6 m ,ilj;J}uj;jpYs;s A ,

B vDk; ,U Gs;spfspy; itf;fg;gl;Ls;sd. Gs;sp F ,Ys;s +Q Vw;wj;ij
8 m MiuAila tl;lg;ghij topNa F ,ypUe;J L ,w;F nfhz;L
tug;gLfpd;wJ. ,jd;NghJ njhFjpapd; mOj;jr;rf;jp khw;wj;ij jUk;
Nfhit ahJ?

     
8

q Q

8

q Q

 4
1 (5)        

10

q Q

2

q Q

 4
1 (4)

     
2

q Q

8

q Q

 4
1 (3)       

2

q Q

8

q Q

 4
1 (2)        

2

q Q

8

q Q

 4
1 (1)

21

0

22

0

12

0

11

0

22

0





























































43. cUtpy; fhl;lg;gl;Ls;s kpd;Rw;wpy; kpd;fyj;jpd; kp.,.tp. E ck;
mfj;jil r ck; MFk;. jil R ,d; ngWkhdk;  MFk;.
Msp S jpwe;jpUf;Fk;NghJ ,yl;rpa Nthy;w;Wkhdpapd; thrpg;G
10 V ck; Mspia %bdhy; Nthy;w;Wkhdpapd; thrpg;G  8 V ck;
MFk;. fyj;jpd; mfj;jil>
(1) 0.05  (2) 0.1  (3) 0.5 
(4) 1.5  (5) 1 

44. cUtpy; fhl;lg;gl;Ls;s kpd;Rw;wpy; kpd;fyj;jpd; kp.,.tp. 14 V
ck; mfj;jil  ck; MFk;. ,yl;rpa mk;gpaHkhdpapd; thrpg;G>
(1) 2.0 A
(2) 2.5 A
(3) 3.5 A
(4) 4.0 A
(5) 6.0 A

45. cU (1) ,y; fhl;lg;gl;Ls;s S - R vO - tpOf;fpy; (S - R flip flop) nga;g;G S , R Mfpad Neuj;Jld;(t)
khWtij cU (2) ,y; fhl;lg;gl;Ls;sJ. gag;G Q Neuj;Jld; khWtijf; fhl;Lk; tiuG

(1)                                                                           (2)

(3)                                                                           (4)

(5)





 

 
A

14 V

E

r

V

R=4
S

cU (1)

Q

R

S

Q

 
t
2               

t
4                            

t
6                  

    
   
t
8             

t
9               

t
0

1

0

1

0

1

0

1

0

1

 
t
 1                   

  t
 4                 

t
5                  

    
            

t
8             

t
9               

t

 
t
 2        

 t
 3                                               

t
 7             

t
 8        

  t
9
         t

t
 5         

               t
8
                 t

 
t
1  

 t
2                                      

t
4   

         t
5   

              t
9
        t

F

A
6 m

L

8m

B+q
1

+q
2

t
1                       

t
4                  

t
5                                         

t
8           

t
9                   

t

t
2          

t
3              

           t
6            

t
7                             

t
9                  

t0

1

1

0

cU (2)

S

R
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46. cUtpy; fhl;lg;gl;Ls;sthW nky;ypUk;gf
tisak; MdJ xU Kid epiyj;j
Gs;spf;F ,izf;fg;gl;Ls;s ,ionahd;wpy;>
,t;tisaj;jpdJk; RUspdJk; mr;Rf;fs;
xNu mr;rhf ,Uf;FkhW epiyf;Fj;jhf
njhq;ftplg ;gl ;Ls;sJ. Neuk; t

0
 ,y;

RUspYs;s Msp K %lg ;gLfpd ;wJ.
Neuj;Jld;(t) Nfhzg;ngaHr;rp() khWtijf;
fhl;Lk; tiuG

(1)        (2)                (3)

(4)         (5)

47. nraw ;ghl ;L t p u payhf ;f pa py ;
NeHkhwy;yh nga;g;G Nthy;w;wsT
(V

in
) rkpf ;iQ cUtpy; fhl;lg;

gl;Ls;sthW toq;fg;gl;Ls;sJ.
gag ;G Nthy ;w ;wsT (V

out
) khW

tijf;fhl;Lk; tiuG
(NrdH Nthy;w;wsT (V

Z
) 3 V MFk;.)

    (1)        (2)                (3)

    (4)       (5)

flj;jpr;RUs;

nghJ mr;R

,io



tisak;

K

t
0 t







t
0

t
0

t
0

t
0

tt

tt

t

V
out

V
out

V
out

V
out

V
out

tt

tt

T T

T T T

V
CC

R

+12 V

+V
S

-V
S

V
out

V
in

-12 V

t

V
in

V
Z

+



T
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48. cUtpy; fhl;lg;gl;Ls;s kpd;Rw;wpy; Gwf;fzpf;fj;jf;f
mfj;jilAila kpd;fyj;jpd; kp.,.tp. 6 V MFk;.  A

1

, A
2
 Mfpad ,yl;rpa mk;gpaHkhdpfs; MFk;. khWk;

jil R MdJ G+r;rpaj;jpypUe;J Kbtpyp tiu
khw;wg;gLk;NghJ jil R cld; mk;gpaHkhdp A

1
 , A

2

thrpg;Gf;fs; khWtijf; fhl;Lk; tiuG

         (1)        (2)                                                 (3)

   (4)      (5)

49. xNu jputpaj;jpdhy; nra;ag;gl;Ls;s rPuhd fk;gp
cUtpy; fhl;lg;gl;Ls;sthW tisf;fg;gl;Ls;sJ.
miutl;lg;gFjpfspd; Miufs; r , 2 r MFk;. 11 A
kpd;Ndhl;lk; ghAk;NghJ nghJ ikak; O ,y;
fhe;jg;ghatlHj;jp vd;f)

(1) cs;Nehf;fp 
r 8

μ 5 0 (2) cs;Nehf;fp 
r 8

μ 7 0

(3) ntspNehf;fp 
r 8

μ 7 0 (4) ntspNehf;fp 
r 4

μ 7 0           (5) cs;Nehf;fp 
r 8
μ 17 0

50. cUtpy; fhl;lg;gl;Ls;s fz;zhbg; ghj;jpuj;jpd; mbg;gFjp 9 cm
jbg;Gila fz;zhbapdhy;(G) MdJ. mjd; mbapy; jsthb
,izf;fg;gl;Ls;sJ. ,g;ghj;jpuj;jpy; 16 cm Moj;jpw;F ePH(W)
epug;gg;gl;Ls;sJ. ePupd; Nky; kl;lj;jpypUe;J(FL) 8 cm Moj;jpy;
ePupDs; itf;fg;gl;Ls;s  Gs;spg;nghUs; O I NkypUe;J tspf;$lhf
mtjhdpf;Fk;NghJ  ,U gpufhrkhd tpk;gq;fs; njd;gLk;. ePupd;
Nky; kl;lj;jpypUe;J(FL) vt;tsT J}uq;fspy; ,g;gpufhrkhd
tpk;gq;fs; njd;gLk;?

(ePupd; KwpTr;Rl;b 
3
 4 , fz;zhbapd; KwpTr;Rl;b 

2
 3 

(1) 6 cm , 24 cm
(2) 6 cm , 27 cm
(3) 6 cm , 30 cm
(4) 12 cm , 27 cm
(5) 12 cm , 30 cm

***

I/A

R/

R/ R/ R/

R/

I/AI/A I/A

I/A
33

333

A
1

A
1

A
1

A
1

A
1

A
2

A
2

A
2

A
2

A
2

0
0

0
0

0
0

0
0

0
0

11 A
r

2r

O

16cm

9cm

O

F L

W

G

jsthb

tsp

A
1



6 V

R



A
2
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