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gFjp – I 
 

1. capUs;s fynkhd;wpd; gpwg;Ghpikj; jfty;fis Nrkpj;J itj;jpUf;Fk; fyf;fl;likg;G vJ? 

(1) ,iokzp   (2) fU     (3) ,iuNghNrhk; 

(4) nfhy;fpAly;   (5) gr;iraTUkzp 

 

2. gpd;tUtdtw;Ws; Kd;fUtd; fyf;fl;ikg;GilaJ vJ? 

(1) Gul;NlhNrhth    (2) jhtuf;fyk;  (3) gq;fR 

(4) raNdhgw;wPhpah   (5) my;fh 

 

3. gpd;tUk; Ez;zq;fpfisf; fUJf.  

(A) Acetobacter sp   (B) Saccharomyces sp   
(C) Clostridium sp   (D) Lactobacillus sp 

NkYs;stw;Ws; xl;rprDld; fhl;Lk; ehl;lj;ijf; nfhz;L> fhw;Wthop kw;Wk; fl;Lg;gl;l 

fhw;wpd;wpthop Mfpad KiwNa  

(1) A Ak; B Ak;     (2) A Ak; C Ak;    (3) A Ak; D Ak;   
(4) B Ak; C Ak;    (5) C Ak; D Ak;  
 

4. gpd;tUtdtw;wpy; ve;j xg;gPL xUtpj;jpiyj; jhtuj; jz;LfSf;Fk; ,Utpj;jpiyj; jhtuj; 

jz;LfSf;Fk; ,ilNa jtwhdJ?  

 

5. Kjdpiyf;fhLfs; gw;wpa gpd;tUtdtw;Ws; rhpahdJ vJ? 

(1) kdpjdJ jhf;fj;Jf;Fs;shf;fg;glf; $bit 

(2) rktaJila jhtuq;fSk;> gw;iwf;fhLfSk; mjpfkhf tsHe;jpUf;Fk;. 

(3) capHg;gy;tifik Fiwthff; fhzg;gLk; 

(4) ntt;NtW taJila jhtuq;fs; ngUkstpy; fhzg;gLk;. 

(5) fhl;Lj;jP Nghd;w mopTf;F cs;shf;fg;glf; $bait. 

 xUtpj;jpiyj; jhtuj; jz;L ,Utpj;jpiyj; jhtuj; jz;L; 

(1)  Nkw;gl;il ikatpioak; vd 

tpaj;jkile;jpuhJ. 

Nkw;gl;il> ikatpioak; vd 

tpaj;jkile;jit  

(2)  fyd;fl;Lf;fspy; khwpioak; fhzg;glhJ fyd;fl;Lf;fspy; khwpioak; fhzg;gLk; 

(3)  fyd;fl;Lf;fs; rkmsTilait fyd;fl;Lf;fs; ntt;NtW msTilait 

(4)  mjpf vz;zpf;ifapy; fyd;fl;Lfs; 

fhzg;gLk; 

fyd;fl;Lf;fspd; vz;zpf;if FiwT 

(5)  mbg;gilapioaj;jpy; fyd;fl;Lf;fs; guk;gpf; 

fhzg;gLk; 

fyd;fl;Lf;fs; tisa 

tbtpyike;jpUf;Fk; 
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6. Corynebacterium glutamicum Ez;zq;fp gad;gLj;jg;gLk; ifj;njhopy; gpd;tUtdtw;Ws; vJ? 

(1) tpdhfphp cw;gj;jp  (2) mkpNdhmkpy cw;gj;jp   (3) itd; cw;gj;jp  

(4) Nahf;fl; cw;gj;jp   (5) Ez;ZapHnfhy;yp cw;gj;jp 

 

7. nghshjhu hPjpapy; NjdPtsHg;G gpugy;akile;Js;sJ. Njdpd; nghUshjhu Kf;fpaj;Jtq;fs; 

gw;wpa gpd;tUtdtw;Ws; jtwhdJ vJ? 

(1) Gujk; nrwpe;j czthf nghpJk; cgNahfpf;fg;gLfpwJ  

(2) clYf;Fg; ghjpg;gw;w nty;ytiffisf; nfhz;Ls;sJ. 

(3) xsljg; G+r;Rtif cw;gj;jpapy; gad;gLj;jg;gLfpwJ. 

(4) nkOFjphpf; ifj;njhopypy; gad;gLj;jg;gLfpwJ. 

(5) gy;fl;Lk; njhopEl;gj;jpy; gad;gLfpd;wJ. 

 

8. mUfpNy jug;gl;l nrq;Nfhz Kf;Nfhzp 𝐴𝐴𝐴𝐴𝐴𝐴 apd; 

gug;gsT 
3
2 √89 𝑐𝑐𝑐𝑐2 MfTk; 𝐴𝐴𝐴𝐴 = 3𝑐𝑐𝑐𝑐 ck; MfTk; 

,Ug;gpd; nrk;gf;fj;jpd; ePsj;ijj; jUtJ? 
(1) 49 𝑐𝑐𝑐𝑐   (2) 89 𝑐𝑐𝑐𝑐  (3) 98 𝑐𝑐𝑐𝑐 
(4) 7√2 𝑐𝑐𝑐𝑐  (5) 188 c𝑚𝑚 

 

9. cauk; 100𝑐𝑐𝑐𝑐 If; nfhz;l nrt;tl;l cUistbtf; nfhs;fyd; xd;wpid epug;Gtjw;F 187.5 l 
ePH Njitg;gLfpd;wjhapd; cUisapd; mbapd; tpl;lk; vt;tsT? (𝜋𝜋 = 3 vdf; nfhs;f) 

(1) 25 𝑐𝑐𝑐𝑐   (2) 30 𝑐𝑐𝑐𝑐   (3) 35 𝑐𝑐𝑐𝑐 
(4) 60 𝑐𝑐𝑐𝑐   (5) 50 c𝑚𝑚 

10. cUtpy; Miu 𝑟𝑟 ck; 2𝑟𝑟 ck; cila ,uz;L xUika tl;lq;fspdhy; 

tiuag;gl;l xU epow;wg;gl;l gFjpapd; gug;gsT 48π rJu myFfs; MFk; 

vdpd;> 𝑟𝑟 ,d; ngWkhdk; 

(1) 2   (2) 4  (3) 6  (4) 8   (5) 10 

 

11. Kf;Nfhz tbt fhzpj;Jz;L xd;wpd; %iyfshf 𝐴𝐴,𝐵𝐵,𝐶𝐶 Mfpa Gs;spfs; cs;sd. 𝐴𝐴𝐴𝐴 = 600𝑚𝑚 
MfTk; AC = 200m MfTk; 𝐴̂𝐴 = 60° MfTk; ,Ug;gpd; fhzpj;Jz;bd; gug;gsT  

(sin 30° = 1
2

, sin 60° = √3
2
 vdTk; √3 = 1.7 MfTk; nfhs;f) 

(1) 0.051𝑘𝑘𝑘𝑘2  (2) 1.02𝑘𝑘𝑘𝑘2   (3) 0.03𝑘𝑘𝑘𝑘2 

(4) 0.06𝑘𝑘𝑘𝑘2  (5)  0.18 𝑘𝑘𝑘𝑘2 

 

12. jug;gl;l glj;jpy; 16𝑐𝑐𝑐𝑐 I tpl;lkhff;nfhz;l tl;lj;jpy; nrq;Nfhz 

Kf;Nfhzp 𝐴𝐴𝐴𝐴𝐴𝐴 ePf;fg;gl;L cUthf;fg;gl;l epow;wpa gFjpapd; 

gug;gsT rJunrd;wp kPw;wHfspy; vt;tsT? (𝜋𝜋 =  3 ,√3 = 1.7 vdf; 

nfhs;f) 

(1) 192    (2) 54.4 
(3) 137.6    (4) 160 
(5) 246.4 
 

13. 𝑅𝑅 MiuAila nghpa cNyhff;Nfhsk; xd;wpypUe;J mjd; fdtstpy; khw;wkpy;yhJ> 𝑅𝑅 2�  

MiuAila rpwpa Nfhsq;fs; vj;jid cUthf;fyhk;? 

(1) 64   (2) 32   (3) 16   (4) 8   (5) 4  
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14. cUtpYs;s Kf;Nfhzpfspy;> gf;fq;fs; 𝐴𝐴𝐴𝐴 = 18𝑐𝑐𝑐𝑐,  ck; 

𝐴𝐴𝐴𝐴 = 12𝑐𝑐𝑐𝑐 ck; MFk;. Kf;Nfhzpfs; ABC kw;Wk; 𝐴𝐴𝐴𝐴𝐴𝐴 
Mfpatw;wpd; gug;gsTfSf; fpilapyhd tpfpjk; ahJ? 

(sin 30° = 1
2

, sin 60° = √3
2
 vdf; nfhs;f) 

(1) 3 ∶ 2√3  (2) 3 ∶ √3  (3) 2:√3 
(4) 2√3 ∶ 2  (5) 3√2 ∶ 3 
 

 

15. ,dpg;Gg; nghUnshd;iw Rw;Wtjw;F gad;gLj;jg;gLk; fljhrp 

cUit glk; fhl;Lfpd;wJ. 6𝑐𝑐𝑐𝑐 xUgf;f ePsj;ijf; nfhz;l XH 

xOq;fhd mWNfhzpia mbahfTk; 12𝑐𝑐𝑐𝑐 ePsj;ij caukhfTk; 

nfhz;l ,jd; fdtsT vt;tsT? 
(1) 54√3 𝑐𝑐𝑐𝑐3  (2) 648√3 𝑐𝑐𝑐𝑐3  (3) 216√3 𝑐𝑐𝑐𝑐3 

(4) 108√3 𝑐𝑐𝑐𝑐3   (5) 36√3 𝑐𝑐𝑐𝑐3  

 

16. ntg;gf;fzpaj;jpd; SI myF 

(1)  cal      (2) W     (3) K        (4) J       (5) cd 
 

17. ,wg;gH Fohnahd;wpd; cs;tpl;lj;ij msg;gjw;F kpfTk; cfe;j cgfuzk; vJ? 

(1) efUk; EZf;Ff;fhl;b   (2) NtzpaH ,Lf;fp  

(3) tOf;Fk; ,Lf;fp    (4) kPw;wH tiuNfhy;  

(5) Ez;khdpj; jpUFf; fzpr;rp  

 

18. gpd;tUtdtw;Ws; vit xNu myFilait? 

A. tpir xd;wpdhy; nra;ag;gl;l Ntiy 

B. tpir xd;wpdJ KWf;fk; 

C. <Hitapyhd mOj;jr;rf;jp 

D. nghUnshd;iw #lhf;f toq;g;gl;l ntg;gk;

(1) A, B kl;Lk;    (2) 𝐵𝐵,𝐶𝐶 kl;Lk;  (3) 𝐴𝐴,𝐵𝐵,𝐶𝐶 kl;Lk; 
(4) 𝐴𝐴,𝐶𝐶,𝐷𝐷 kl;Lk;   (5) 𝐵𝐵,𝐶𝐶,𝐷𝐷 kl;Lk; 
 

19. fpil epyj;jpy; 10kg jpzpitAila Fw;wp itf;fg;gl;Ls;sJ. cuha;Tf; Fzfk; 0.2 MFk;. 

Fw;wp kPJ fpilahf 120N tpir gpuNahfpf;fg;gbd;> Fw;wpapy; jhf;Fk; cuha;T tpir  

(1) 32 𝑁𝑁  (2) 20N (3) 12N (4) 22N   (5) 10N 
 

20. 20 kg jpzpTila nghUnshd;iw 2 𝑚𝑚 cauj;jpw;F cau;j;Jtjw;F 5 s Njitg;gl;ljhapd;> 

nra;ag;gl;l Ntiy 

(1) 100J    (2) 200J  (3) 300J  (4) 400J   (5) 480J  
 

21. 0℃ ,y; cs;s 1kg gdpf;fl;bia ntg;gepiyapy; khw;wkpd;wp KOikahf ePuhf khWtjw;F 

Njitahd ntg;gk;> 

(1) ,oe;j ntg;gkhFk;   

(2) jhf;f ntg;gkhFk;   

(3) cUfypd; jd;; kiwntg;gkhFk;    

(4) Mtpahjypd; jd; kiwntg;gkhFk;   

(5) jd;ntg;gf; nfhs;ssthFk; 
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22. fulhd jsnkhd;wpy; 16 𝑚𝑚𝑚𝑚−1 Ntfj;jpy; ,aq;fpf; nfhz;bUf;fpd;w 0.5 kg jpzpTila 

nghUnshd;W cuha;Ttpir fhuzkhf 10 𝑚𝑚 J}uk; gazpj;J Xa;tilfpd;wJ. jsj;jpy; 

njhopw;gl;l cuha;T tpirapd; gUkd; vt;tsT? 

(1) 0.4N  (2) 1.4N   (3) 6.4N  (4) 8.0N  (5) 0.6N 
 

23. 240 V kpd;mOj;j toq;fYld; njhopw;gLk; 1.2 kW tYitf; nfhz;l kpd;Dgfuzk; xd;wpw;Fj; 

Njitahd caH kpd;Ndhl;lk; 

(1) 5.0A   (2) 3.5A  (3) 2.0A (4) 1.0A (5) 1.5 A 
 

24. kdpjndhUtd; thspnahd;wpypUe;J ePiu caHj;Jtjw;F gad;gLj;jg;gLk; ,yFg; 

nghwpKiwia glk; fhl;Lfpd;wJ. ePiuf; nfhz;l thsp 20kg jpzpTilaJ kdpjdhy; 

gpuNahfpf;fg;gLk;  tpir vt;tsT? 
 

 

 

 
 

 

 

 
 

 
(1) 100N   (2) 200N   (3) 300N  (4) 400N  (5) 66.6N 
 

25. ,yl;rpaepiykhw;wp xd;wpd; Kjd;ikr;RUs; 230𝑉𝑉 MlNyhl;l toq;fYld; njhLf;fg;gl;bUg;gij 

glk; fhl;Lfpd;wJ. 𝑉𝑉2 ,d; gUkd; 
 
 
 
 
 
 
 
 

 
(1) 920V     (2) 287.5V      (3) 260V 
(4) 60V     (5) 57.5V 
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gFjp II MdJ gFjp A kw;Wk; gFjp B Mfpatw;iwf; nfhz;Ls;sJ.  
 

gFjp 𝐀𝐀 − mikg;Gf; fl;Liu 

∗ vy;yh tpdhf;fSf;Fk; ,j;jhspNyNa tpil jUf. 

∗ xt;nthU tpdhTf;Fk; tplg;gl;Ls;s ,lj;jpy; ckJ tpilfis vOJf. nfhLf;fg;gl;Ls;s ,lk; 
ckJ tpilfSf;Fg; NghJkhdJ vd;gijAk; tphpthd tpilfs; mtrpakpy;iy vd;gijAk; 
ftdpf;f. 

∗ xt;nthU tpdhTf;Fk; 10 Gs;spfs; toq;fg;gLk;. 
 

gFjp 𝐁𝐁  fl;Liu 

∗ fl;Liu tpdhf;fspy; vitNaDk; ,uz;L tpdhf;fSf;F khj;jpuk; tpilaspf;Ff. 

∗ ,t;tpdhj;jhSf;nfd toq;fg;gl;l NeuKbtpy; vy;yhg; gFjpfisAk; gFjp 𝐀𝐀 MdJ> gFjp 𝐁𝐁 
,w;F NkNy ,Uf;Fk;gbahf xUkpf;f ,izj;Jg; ghPl;ir Nkw;ghHitahshplk; ifaspf;f. 
 
 

  juk; :- 12  (2021) 
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gFjp A - mikg;Gf;fl;Liu tpdhf;;fs;  
(vy;yh tpdhf;fSf;Fk; ,j;jhspNyNa tpilaspf;Ff) 

01)  
(a) Ez;zq;fpfs; capHf;Nfhsj;jpy; gue;Jgl;l thoplq;fspy; thOk; Mw;wy; cilait. ,it 

jw;fhyj;jpy; gy;NtW capHj;njhopEl;gtpaypy; gq;nfLf;fpd;wd.  

(i) capUyfpy; ePbj;Jepiyj;jpUf;Fk; jd;ikf;fhf Ez;zq;fpfshy; Mw;wg;gLk; gpujhd 

njhopw;ghL vd;d?  

………………………………………………………………………………………………………… 

(ii) Nghriz mbg;gilapy; Ez;zpq;fis gy;NtWtifahfg; ghFgLj;jyhk;. mit : ,urhadg; 
gpwNghrzp> xspj;jw;Nghrzp> ,urhad jw;Nghrzp> xspg; gpwNghrzp MFk;. fPNo jug;gl;l 

Ez;zq;fpfSf;Fhpa rhpahfg; njhlHGgLj;Jk; Nghriz Kiwfis NkNy jug;gl;ltw;wpypUe;J 

NjHe;njLj;J vOJf. 

1. gr;irf; fe;jkpy;yh gw;wPwpah   : ………………………………………….. 

2. Cjh fe;jf gw;wPwpah    : ………………………………………….. 

3. gq;fRf;fs;     : ………………………………………….. 

4. iej;jpNuw;whf;Fk; gw;wPahf;fs;  : …………………………………………. 

(b) tpdhfphp cw;gj;jp> capHthA jahhpj;jy; Nghd;wtw;wpy; Ez;zq;fpfs; gad;gLj;jg;gLfpd;wd. 

(i) tpdhfphp cw;gj;jpapd; ,uz;L gpujhd gbfis fPNo Fwpg;gpLf. 

gb – 01 …………………………………………………………………………………………………… 

gb – 02 …………………………………………………………………………………………………… 

(ii) NkNy ePH Fwpg;gpl;l gbfspy; gad;gLj;jg;gLk; ,uz;L gpujhd Ez;zq;fpfspd;; 

nghJg;ngaHfisf; Fwpg;gpLf. 

gb – 01…………………………………………………………………………………………………… 

gb – 02…………………………………………………………………………………………………… 

(c) fpUkpaopf;fg;gl;l epiyikapd; fPo; tsu;g;g+lfj;jpy; jhtu ,ioag;gFjpfis tsu;f;fKbAk;.  
 

(i) ,ioak; vd;why; vd;d? 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

(ii) jhtu clypy; gue;Jgl;Lf; fhzg;gLk; epiyapioaq;fs; %d;iwf; Fwpg;gpLf. 

(1)  ………………………………………………………………….……….. 

(2) …………………………………………………………………………… 

(3) …………………………………………………………………………… 

(iii) ,ioatsu;g;Gf;nfdg; gad;gLj;jg;gLk; mbg;gil ,ioa tiffs; ,uz;ilf; Fwpg;gpLf. 
 

(1)  …………………………………………………  (2) ………………………………………………… 

(iv) ,ioa tsu;g;gpd; Kf;fpaj;Jtq;fs; ,uz;ilj;jUf 

1. …………………………………………………………………………………………………………… 

2. …………………………………………………………………………………………………………… 
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(d) jhtuq;fspy; czitj; njhFf;Fk; njhopw;rhiyahf ,iyfs; njhopw;gLfpd;wd. 
(i) vkJ ehl;by; gad;gLj;jg;gLk; jhtu ,iyfspd; ifj;njhopy; nghUshjhu mD$yq;fs; 

,uz;L vOJf.? 
 

1. ………………………………………………………………………………………………. 

2. ………………………………………………………………………………………………. 

(ii) xUtpj;jpiy> ,Utpj;jpiyj; jhtu ,iyfSf;fpilapyhd ,uz;L gpujhd NtWghLfis 
vOJf. 
 xUtpj;jpiy jhtu ,iy ,Utpj;jpiyj; jhtu ,iy 

1   

2   

 
 

02)  
(a) Xkpd; tpjpiaf; $Wf. 

……………………………………………………………………………………………………………  

……………………………………………………………………………………………………………  

(b) Xkpd; tpjpapypUe;J kpd;Ndhl;lj;jpw;F(𝐼𝐼)vjpNu mOj;jNtWghL (V) ,w;fpilNaahd 
gUk;gbahd tiuig tiuf. 

 
 

(c) jug;gl;l kpd;Rw;W  12𝑉𝑉 Gwf;fzpf;fj;jf;f mfj;jilia cila kpd;fyj;Jld; 12𝑉𝑉, 6𝑊𝑊 

tPjg;ghLila kpd;Fkpo; xd;iw Gs;spfs; 𝐴𝐴,𝐵𝐵 Mfpatw;wpw;fpilNa ,izj;J 
mikf;fg;gl;Ls;sJ.  
 
 
 
 
 
 
 
 

 

(i) ,t;tpje;Jiuf;fg;gl;l tPjg;ghl;by; kpd;Fkpo; nraw;gLk;NghJ  
1. mjd; ,ioapd; jiliaf; fzpf;f. 

……………………………………………………………………………………………………………  

……………………………………………………………………………………………………………  
2. kpd;FkpopD}lhd kpd;Ndhl;lj;ijf; fzpf;f. 

……………………………………………………………………………………………………………  

……………………………………………………………………………………………………………  



juk; - 12 (2021) khHr; - 2020 F.W.C   4            njhopEl;gtpaYf;fhd tpQ;Qhdk; - II 
 
 
 

(d)  
(i) Xkpd; tpjpia tha;g;Gg; ghHf;f xU kpd;Rw;W xd;iw mikf;f ckf;F Nthy;Wkhdp> 

mk;gpaHkhdp> Msp Mfpa cgfuzq;fs; jug;gl;Ls;sd. ,tw;iw tpl ckf;f Nkyjpfkhfj; 
Njitg;gLk; xU cgfuzj;ijj; jUf. 

 

…………………………………………………………………………………………………………… 

(ii) NkNy (𝑖𝑖) ,y; Fwpg;gpl;l cgfuzj;ijf; nfhz;Lk;> NkNy jug;gl;l kpd;Fkpo;>  Nthy;Wkhdp> 
mk;gpaHkhdp> Msp> njhLg;Gf; fk;gpfs; Mfpatw;wpd; tof;fkhd FwpaPLfisf; nfhz;L Xkpd; 
tpjpia tha;g;Gg; ghHf;f ck;khy; mikf;f$ba kpd;Rw;iw fPNo tiuf. 
 
 
 
 
 
 
 
 

 
 
 

(iii) Xkpd; tpjpia tha;g;G ghHg;gjw;fhf ,r;Rw;W gad;gLj;jg;gl;lNghJ kpd;Ndhl;lj;jpw;F (𝐼𝐼) 
vjpNu mOj;jNtWghL (𝑉𝑉) ,w;F ,ilNa tiug;gl;l tiuG fPNo jug;gl;Ls;sJ.  

 
(iv) NkNy jug;gl;l tiugpy; 𝐼𝐼 vjpH 𝑉𝑉 rpwg;gpay;G Xkpd; tpjpapypUe;J tpyFtjw;fhd fhuzk; 

vd;d? 

……………………………………………………………………………………………………………  

……………………………………………………………………………………………………………  

(v) kpd;Fkpo; mjd; tpje;Jiuf;fg;gl;l tPjg;ghl;by; xspUk;NghJ nraw;gLk; Gs;spia NkNy 

jug;gl;l tiugpy; "𝑀𝑀" vDk; vOj;jpdhy; Fwpf;f. 
 

 

(e) NtnwhU Gjpa cw;gj;jpahshpdhy; jahhpf;fg;gl;l 12𝑉𝑉 kpd;Fkpo; xd;W NkNy jug;gl;l Fkpopd; 

mNj xspHit (gpufhrj;ij) cz;lhf;f Gjpa kpd;FkpOf;F 1.5𝐴𝐴 kpd;Ndhl;lk; Njitg;gLfpd;wJ. 

(i) ePH jug;gl;l ,uz;L kpd;Fkpo;fspy; ve;j kpd;Fkpioj; NjHe;njLg;gPH? Kd;idajh? Gjpajh?   
 

……………………………………………………………………………………………………………  

(ii) ckJ njhptpw;fhd fhuzk; xd;iwf; Fwpg;gpLf. 

……………………………………………………………………………………………………………  

…………………………………………………………………………………………………………… 
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gFjp  B - fl;Liu 
 

 

03)  
(a) h kPw;wH cauKs;s epiyf;Fj;Jf; NfhGuk; xd;wpd; kpf 

caHe;j Gs;spia ,d;ndhU epiyf;Fj;J fl;llk; AB ,d; 

mb> Gs;sp B apYs;s khztndhUtd; 60° 
Vw;wf;Nfhzj;jpy; fhz;fpwhd;. mtd; 20m cauKs;s 

mf;fl;llj;jpy; NkNy Vwp Gs;sp  𝐴𝐴 apypUe;J 45° 
Vw;wf;Nfhzj;jpy; mtjhdpf;fpwhd;. fl;llk; AB ,w;Fk; 

NfhGuj;jpw;Fk; ,ilapyhd J}uk; 𝑥𝑥 Mapd; (√3 = 1.7 
vdf; nfhs;f) 

 

(i) A apypUe;J NfhGuj;jpd; J}uk; 𝑥𝑥 If; fzpf;f  
 

(ii) NfhGuj;jpd; cauk; h If; fhz;f 
 

 

 

(b) nghpa jhq;fp xd;W cUisg; gFjpia mbahfTk;> 

$k;nghd;wpypUe;J nra;ag;gl;l Gdy;tbtg; gFjpia 

Nky;GwkhfTk; nfhz;L mikf;fg;gl;bf;fpwJ. glj;jpYs;s 

juTfisf; nfhz;L 
 

(i) cUisg; gFjpapdJk; $k;GUtg; Gdy;gFjpapdJk; 
ntsp tisgug;gsitf; fzpf;f. 
 

(ii) jhq;fpapd; nkhj;jf; fdtsitf; fzpf;f. 
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  njhopEl;gtpaYf;fhd tpQ;Qhdk; II 

 

mwpTWj;jy;fs;: 

∗ 𝐁𝐁 gFjpapy; vitNaDk; ,uz;L tpdhf;fSf;F khj;jpuk; tpil vOJf. 

∗ xt;nthU tpdhTf;Fk; 15 Gs;spfs; toq;fg;gLk;. 
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04)  
(a) fpNud; xd;wpd; Nkhl;lhH 𝑀𝑀 MdJ 1500𝑘𝑘𝑘𝑘 nkhj;jj;jpzpit Gtpkl;lj;jpypUe;J 25𝑚𝑚 cauj;jpw;F 

1.6𝑚𝑚𝑠𝑠−1 khwhNtfj;Jld; caHj;Jfpd;wJ. 

 
(i) ,Of;Fk; ,ioapYs;s ,Otpiriaf; fzpf;f. 

(ii) jpzpthdJ 25𝑚𝑚 cauj;ij milAk;Nghjhd Neuj;ijf; fzpf;f. 

(iii) jpzpT ngw;Wf;nfhs;Sk; mOj;jr;rf;jp tPjj;ijf; fzpf;f. 

(iv) cuha;T tpirfs; Gwf;fzpf;fg;gLk;NghJ jpzpthdJ caHj;jg;gLifapy; Nkhl;lhhpd; 

Mff;Fiwe;j gag;G tY vt;tsT? 

 

(b) fpNud; xd;wpd; %yk; M vDk; 200kg jpzpitf; nfhz;l ghukhd ,Uk;Gf;Nfhsk; xd;W 

6𝑚𝑚 ePsKs;s ePsh ,ionahd;wpy; fl;b> 𝐹𝐹 vDk; fpiltpirapdhy; gpNdhf;fp njha;T Vw;glhj 

tifapy; ,Of;fg;gLk;NghJ> ,ioahdJ epiyf;Fj;Jld; 30° Nfhzj;ij Mf;Ffpd;wJ. 

,Oitf;Fl;gl;l Nfhsk; tpLtpf;fg;gLk;NghJ> fPo;kl;lg;Gs;sp 𝐴𝐴 apy; Rtnuhd;Wld; Nkhjp 

mr;Rtiu cilg;gjw;F ,f;Nfhsk; gad;gLj;jg;gLtij fPNoAs;s glk; fhl;Lfpd;wJ. 

(GtpaPHg;ghHKLfy; g = 10Nkg−1, √3 = 1.7,√2 = 1.4 vdf;nfhs;f)  

 

 

 

 

 

 

 

 

 

 

 

 

 

(i) Nfhsj;ij tpilj;jhspy; gpujpnra;J> Nfhsj;jpd; kPJ jhf;Fk; tpirfisf; Fwpj;Jf; fhl;Lf. 

(,ioapy; jhf;Fk; ,Oit 𝑇𝑇 MFk;) 

(ii) ,ioapy; jhf;Fk; ,Oit 𝑇𝑇, Nfhsj;jpy; ,Otpir 𝐹𝐹 Mfpatw;iwf; fhz;f. 

(iii) Nfhsk; gpd;Ndhf;fp ,Of;fg;gl;L 30° Nfhzj;ij Mf;Fk;NghJ fPo;kl;lg; Gs;sp 𝐴𝐴 apypUe;J 
mf;Nfhsk; vt;tsT cauj;ij ngWk;? 

(iv) mt;Tauj;jpd; NghJ> mf;Nfhsk; nfhz;Ls;s mOj;jr;rf;jpiaf; fzpf;f. 

(v) RahjPdkhf mf;Nfhsk; gFjp (𝑖𝑖𝑖𝑖𝑖𝑖) ,y; cs;sthW tpLtpf;fg;gLk;NghJ> Rtiu NkhJifapy; 

Nfhsj;jpd; Ntfj;ijf; fhz;f. 
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05)  
(a) kfp*e;J (car) xd;wpd; nkhj;jj; jpzpT 810kg MFk;. ,k;kfp*e;J Xa;tpypUe;J gazj;ij 

Muk;gpj;J 12 nrf;fd;fspy; 30𝑚𝑚𝑠𝑠−1 Ntfj;ij ngWfpwJ.  

(i) kfp*e;jpd; ,af;fg;ghl;Lr; rf;jp khw;wj;ijf; fzpf;f 

(ii) kfp*e;J vQ;rpdpd; tYthdJ KOtJk; ,af;fg;ghl;Lr;rf;jp mjpfhpg;Gf;F 

toq;fg;gl;bUg;gpd; vQ;rpdpdhy; cUthf;fg;g;gl;l ruhrhp tYitf; fzpf;f. 

(iii) xU fpNyhfpuhk; ngw;Nwhypdhy; toq;fg;gLk; rf;jp 56MJkg-1
MFk;. kfp*e;jpd; vhpnghUs; 

jhq;fpahdJ Kw;whf epuk;g 18kg ngw;Nwhy; Njitg;gLfpwJ. kfp*e;jpd; jpwd; 25% Mapd;>  

1. xU nrf;fdpy; ,Otpirf;F vjpuhf nra;ag;gl;l Ntiyiaf; fzpf;f 

2. khwhNtfk; 30𝑚𝑚𝑠𝑠−1,y; kfp*e;J gazpf;Fk;NghJ Kw;whf epug;gg;gl;l vhpnghUs; 

jhq;fpapYs;s ngw;Nwhy; %yk; vt;tsT J}uk; gazpf;f KbAk;? 

 

(b) tPl;bd; $iuapy; nghUj;jg;gl;l #hpa ntg;g #lhf;Fk; gdy; xd;iw glk; fhl;Lfpd;wJ. fWg;G 

epwg;G+r;R G+rg;gl;l nrg;Gf;Foha;fspD}L FspH ePH nrYj;jg;gLk; NghJ #hpa fjpHg;gpdhy; 

me;ePH ntg;gkhf;fg;gl;L #lhd ePH ntspNaw;wg;gl;L gpd;dH mit xU jhq;fpapy; 

Nrkpf;fg;gLk;. (ePhpd; jd;ntg;gf;nfhs;ssT 4200Jkg-1℃-1
 MFk;.) 

 
(iii) fWg;G epwg;G+r;irf; nfhz;l nrg;Gf;Foha;fs; ,q;F gad;gLj;jg;gLtjd; fhuzj;ij 

RUf;fkhff; $Wf? 

(iv) Foha;fspD}L 0.019𝑘𝑘𝑘𝑘 ePuhdJ 5 nrf;fd;fspy; gha;fpwJ. mg;NghJ ntg;gepiyahdJ 

20℃apypUe;J 72℃ apw;F mjpfhpf;fpd;wJ. xU nrf;fdpy; ngwg;gl;l ntg;gr;rf;jpiaf; 

fzpf;f. 

(v) ,e;ePHr; #hpantg;gg; gdyhdJ 70% jpwDilaJ. ntg;gr;#hpag;gdypy; cs;spLk; 

#hpaf;fjpHg;gpdhyhd nga;g;G tYitf; fzpf;f. 

 


