
 
ntg;gg; ngsjpftpay; 

 
1. ntg;grf;jp njhlHghd $w;iwf; fUJf. 

(A) ntg;gkhdJ ntg;gepiy $ba ,lj;jpy; ,Ue;J ntg;gepiy Fiwe;j ,lj;Jf;Fg; 
ghAk;. 

(B) njhLifapy; cs;s ,U nghUl;fs; ntg;gr; rkepiyapy; cs;sJ vdpd; 
mtw;Wf;fpilapyhd Njwpa ntg;gg;gha;r;ry; fhzg;gLk;. 

(C) ntg;grf;jpapdhy; kpd;tpisT Vw;gLk;. 

(D) vy;yh re;jHg;gq;fspYk; ntg;grf;jp mjpfhpf;fg;gLk; NghJ mjd; ntg;gepiy caUk;. 
 

NkNy $wg;gl;Ls;stw;wpy; rhpahd $w;W vJ/vit? 
 

(1) (A), (B) khj;jpuk;   (2) (A),(C) khj;jpuk;  (3) (C),(D) khj;jpuk;   
(4) (A),(C),(D) khj;jpuk;  (5) (A) kl;Lk;. 
 

2. gpd;tUtdtw;wpy; Nfhy; xd;wpd; ePl;ly; tphpTf;Fzfk; jq;fpAs;s fhuzp ahJ? 

(1) Nfhypd; Muk;g ePsk;. 

(2) Nfhypd; Muk;g ntg;gepiy. 

(3) ntg;gepiy tpj;jpahrk;. 

(4) Nfhy; nfhz;Ls;s gjhHj;jj;jpd; jd;ik. 

(5) Nfhypy; Vw;gLk; ePl;rp. 
 

3. gpd;tUtdtw;wpy; xU nrg;Gf; Nfhypy; Vw;gLk; ePl;rp jq;fpapUf;Fk; fhuzpfs; ahJ/ahit? 
 

(A) nrg;Gf;Nfhypd; Muk;g ePsk;.  

(B) nrg;Gf; Nfhypd; ntg;gepiy tpj;jpahrk;. 

(C) nrg;Gf; Nfhypd; ePl;ly; tphpTf; Fzfk;. 

(D) nrg;Gf; Nfhypd; ntg;gepiy. 
 

(1) (A), (B)       (2) (B),(C)  (3) (C),(D)   (4) (A),(B),(C)  (5) (A) kl;Lk;. 
 

4. 20	𝑐𝑚  ePsKk; 2.4 × 10!"	𝐾!#  ePl;ly; tphpTf; FzfKk; cila fk;gp xd;wpd; ntg;gepiy 

35℃ MFk;. ,f; fk;gpia 105℃ ,w;F ntg;gnkw;Wk; NghJ Vw;gLk; ePl;rp ahJ? 

(1) 3.36 × 10!"	𝑚    (2) 3.36 × 10!"	𝑐𝑚    (3) 3.36 × 10!$	𝑚    
(4) 3.36 × 10!$	𝑐𝑚     (5) 3.36 × 10$	𝑚  
 

5. 10	𝑐𝑚 ePskhd xU gjhHj;jj;jhy; nra;ag;gl;l fk;gp xd;wpid 20℃ ,D}lhf ntg;gnkw;Wk; 

NghJ 12 × 10!%	𝑚 ePl;rp Vw;gl;lJ vdpd;> mg;gjhHj;jj;jpd; ePl;ly; tphpTf; Fzfk; ahJ? 

(1) 6 × 10!%𝐾!#    (2) 12 × 10!%𝐾!#   (3) 16 × 10!%𝐾!#   
(4) 4 × 10!%𝐾!#    (5) 14 × 10!%𝐾!# 
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6. 200	𝑚  ePskhd xU cUf;Fg; ghyj;jpd; ntg;gepiyia 10℃  ,ypUe;J 30	℃  f;F 

caHj;jg;gLk; NghJ mjpy; Vw;gLk; ePl;rpiaf; fzpf;f? (𝛼 = 12 × 10!%𝐾!#) 

(1) 38	𝑚𝑚  (2) 58	𝑚𝑚	  (3) 48	𝑚𝑚	 (4) 28	𝑚𝑚  (5) 18	𝑚𝑚 
 

7. xNu ePsKila cUf;Ff; fk;gp> gpj;jisf; fk;gpfis 50℃  ,D}lhf ntg;gNkw;Wk; NghJ 

mtw;wpy; Vw;gLk; ePl;rpfSf;fpilapyhd tpfpjk; ahJ? ( 𝛼&' = 12 × 10!%𝐾!#, 𝛼( =
20 × 10!%𝐾!#) 

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

8. 20𝑐𝑚	, 30𝑐𝑚  ePsKila cUf;F fk;gpfis 100℃   ntg;gepiyapd; Clhf ntg;gNkw;Wk; 
NghJ mtw;wpd; ePl;rpfSf;fpilapyhd tpfpjk; ahJ?  

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

9. xU cNyhff; Nfhy; xd;iw 50℃ ,D}lhf ntg;gNkw;Wk; NghJ mjd; ePsk; mjd; ePl;rpapd; 

10$ klq;fhf fhzg;gl;lJ vdpd;> mt; cNyhfj;jpd; ePl;ly; tphpTf; Fzfk; ahJ? 

 
(1)	6 × 10!%𝐾!#   (2) 2 × 10!%𝐾!#   (3) 5 × 10!%𝐾!#   
 
(4) 4 × 10!%𝐾!#    (5) 10 × 10!%𝐾!# 
 

10. xU nrg;Gf; fk;gpapd; ePl;rpahdJ mjd; Muk;g ePsj;jpd;  10!)  klq;fhf khw;Wtjw;F 

vj;jid ℃ ,d; Clhf ntg;gNkw;w Ntz;Lk;? 
 

(1) 53.44℃   (2) 58.82℃     (3) 27.44℃   (4) 31.44℃          (5) 45.44℃ 
 

11. 12 × 10!%𝐾!#  ePl;ly; tphpTf; FzfKila xU Nfhy; xd;iw 20°𝐶  Clhf ntg;gNkw;Wk; 
NghJ Nfhypy; Vw;gLk; ePl;rp mjpfhpg;G rjtPjk; ahJ? 

 

(1) 0.034%   (2) 0.024%   (3) 0.014%   (4) 0.044%   (5) 0.054% 
 

12. 𝐴, 𝐵 vDk; ,U fk;gpfspd; ePsq;fSf;fpilapyhd tpfpjk; 2: 3,	 𝐴 ,d; ePl;ly; tphpTf;Fzfk; 

𝐵  ,d; tphpTf;Fzfj;jpd; Ie;J klq;fhFk;. 𝐴  I 50℃  ,d; ClhfTk;> 𝐵  I 40℃  ,d; 

ClhfTk; ntg;gNkw;Wk; NghJ 𝐴, 𝐵 ,d; ePl;rpfSf;fpilapyhd tpfpjk; ahJ? 
 

(1) 6: 25   (2) 3: 20   (3) 20: 3   (4) 25: 6   (5) 5: 2 
 

13. fk;gp 𝑃 ePl;ly; tphpTf;Fzfk; fk;gp 𝑄 ,d; ePl;ly; tphpTf;Fzfj;jpd; 
#
)
 klq;fhFk;. 𝑃, 𝑄 I 

xNu ntg;gepiyapd; Clhf ntg;gNkw;Wk; NghJ ,tw;wpd; ePl;rpfSf;fpilapyhd tpfpjk; 4 ∶
3 vdpd;> mtw;wpd; ePsq;fSf;fpilapyhd tpfpjk; ahJ? 
 

(1) 3: 12   (2) 3: 4   (3) 12: 3   (4) 4: 3   (5) 12: 1 
 

14. 𝐴, 𝐵  vDk; ,U fk;gpfspd; ePsq;fs; KiwNa 20	𝑐𝑚, 40	𝑐𝑚  MFk;. 𝐴, 𝐵  ,d; ePl;ly; 

tphpTf;Fzfq;fs; KiwNa 6 × 10!%𝐾!#, 2 × 10!%𝐾!# MFk;. 𝐴 I 50℃ ,d; ClhfTk;> 

𝐵  I 40℃  ,d; ClhfTk; ntg;gNkw;Wk; NghJ 𝐴, 𝐵  ,d; ePl;rpfSf;fpilapyhd tpfpjk; 
ahJ? 
 

(1) 8: 15   (2) 5: 4   (3) 4: 5   (4) 15: 8   (5) 5: 2 
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15. ,U fk;gpfis xNu ntg;gepiyapD}lhf ntg;gk; Vw;Wk; NghJ mtw;wpd; 

ePl;rpfSf;fpilapyhd tpfpjk; 1: 2  MFk;. mtw;wpd; Muk;g ePsq;fSf;fpilapyhd tpfpjk; 

1: 3 vdpd;> mtw;wpd; ePl;ly; tphpTf;Fzfq;fSf;F ,ilapyhd tpfpjk; ahJ? 

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

16. rJuj; jl;nlhd;wpd; 𝑋 mr;R> 𝑌 mr;R topNaahd ePl;ly; tphpifj; jpwd;fs; KiwNa 12 ×
10!%𝐾!#, 16 × 10!%𝐾!# vdpd; mjd; gug;G tphpTf;Fzfk; ahJ? 

(1) 28 × 10!%𝐾!#    (2) 12 × 10!%𝐾!#   (3) 16 × 10!%𝐾!#   
 (4) 4 × 10!%𝐾!#    (5) 14 × 10!%𝐾!# 
 

17. 12 × 10!%𝐾!#ePl;ly; tphpTf; FzfKila 1𝑚 gf;f ePsKila rJuKfpia 20℃ ,D}lhf 
ntg;gNkw;Wk; NghJ Vw;gLk; fdtsT mjpfhpg;G ahJ? 

 

(1) 36 × 10!"𝑚)    (2) 24 × 10!"𝑚)    (3) 72 × 10!"𝑚) 
(4) 216 × 10!"𝑚)    (5) 12 × 10!"𝑚) 
 

18. 𝐶𝑢  ehzaf;Fw;wpapd; ntg;gepiyahdJ 100℃  ,dhy; mjpfhpf;Fk; NghJ mjd; tpl;lk; 

0.18% ,dhy; mjpfhpj;jJ vdpd;> 𝐶𝑢 ,d; ePl;ly; tphpTf; Fzfk; ahJ? 

(1) 1.8 × 10!"𝐾!#     (2) 1.4 × 10!"𝐾!#   (3) 1.2 × 10!"𝐾!# 
(4) 3.6 × 10!"𝐾!#    (5) 5.4 × 10!"𝐾!# 

 

19. 𝐴, 𝐵 ,d; ePl;ly; tphpTf;Fzfq;fs; KiwNa 1 × 10!*𝐶!#, 1.6 × 10!*𝐶!# MFk;. 𝐴 ,d; ePsk; 
16	𝑐𝑚 . vy;yh ntg;gepiyfspYk; 𝐴, 𝐵 ,w;fpilNaAs;s ePstpj;jpahrk; khwhJ ,Uf;Fkhapd; 

𝐵 ,d; ePsk; ahJ? 
 

(1) 16	𝑐𝑚  (2) 10	𝑐𝑚  (3) 12	𝑐𝑚  (4) 15	𝑐𝑚  (5) 21	𝑐𝑚 
 

20. gpd;tUk; $w;Wf;fspy; gpioahd $w;W vJ? 

(1) gug;G tphpTf; Fzfk; ePl;ly; tphpTf; Fzfj;jpd; ,uz;L klq;F. 

(2) fdtsT tphpTf; Fzfk; ePl;ly; tphpTf; Fzfj;jpd; %d;W klq;F. 

(3) ePl;ly; tphpTf; Fzfj;jpd; myF 𝐾!# MFk;. 

(4) gug;G tphpTf; Fzfk; mjd; ePl;ly; tphpTf; Fzfj;jpy; jq;fhJ. 

(5) xU ngUspd; fdtsT tphpT mjd; Muk;gf; fdtstpy; jq;fpapUf;Fk;. 
 

21. 10 𝑐𝑚+  gug;Gila jl;L xd;iw 50 ℃  ,d; Clhf ntg;gNkw;Wk; NghJ mjd; ,Wjpg; 

gug;igf; fhz;f? (ePl;ly; tphpTf; Fzfk; 10 × 10!%𝐾!#) 
(1) 0.001010	𝑚+   (2) 0.001100	𝑚+                     (3) 0.001000	𝑚+ 
(4) 0.001101	𝑚+   (5) 0.001001	𝑚+ 

 

22. 2𝑚+  gug;gsTila cUf;Ff; jl;bd; Muk;g ntg;gepiy 45℃ MFk;. ,jid vj;jid ℃ 

f;F ntg;gNkw;w 9.6 × 10!$𝑚+ gug;G tphpT Vw;gLk;? (,Uk;gpd; 𝛼 = 12 × 10!%𝐾!#) 
(1) 45℃   (2) 65℃     (3) 50℃   (4) 30℃   (5) 50℃ 
 

23. 1𝑚+ Muk;g gug;gsTila 45℃ ,y; cs;s XH gjhHj;jj;jhy; Md jl;nlhd;iw 85℃ ,w;F 

ntg;gNkw;Wk; NghJ mj;jl;by; Vw;gl;l gug;gsT khw;wk; 4 × 10!$𝑚+  vdpd;> mg; 
gjhHj;jj;jpd; ePl;ly; tphpTf;Fzfk; ahJ? 

(1) 5 × 10!%𝐾!#      (2) 10 × 10!%𝐾!#     (3) 0.5 × 10!%𝐾!#       
(4) 1 × 10!%𝐾!#   (5) 5 × 10!"𝐾!# 
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24. tl;lj;jl;L xd;wpd; 1𝑐𝑚+  gug;Gila Jisnahd;W ,lg;gl;Ls;sJ. ,j;jl;bid 100oC 

,dhy; ntg;gg;gLj;Jk; NghJ Jisapd; Gjpa gug;gsitf; fzpf;f? (𝛼 = 12 × 10!%𝐾!#) 

 
(1) 1.024𝑐𝑚+     (2) 1.0204𝑐𝑚+     (3) 1.2024𝑐𝑚+     (4) 1.0024𝑐𝑚+       (5) 1.24𝑐𝑚+ 

 

25. 𝑃, 𝑄 vDk; xNu gjhHj;jj;jhy; Md ,U jl;Lf;fspd; gug;gsTfSf;fpilapyhd tpfpjk; 2: 5. 
,t;tpU jl;Lf;fisAk; xNu ntg;gepiyapd; Clhf ntg;gNkw;Wk; NghJ mg; gug;G 
tphpTfSf;fpilapyhd tpfpjk; ahJ? 

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

26. cNyhfnkd;wpd; ePl;ly; tphpifj;jpwd; 1.2 × 10!"𝐶!#  MFk;. mjd; gug;G tphpifj;jpwd; 𝛽 
khw;Wk; fdtsT tphpifj;jpwd; 𝛾  ,w;Fhpa rhpahd ngWkhdq;fisf; fhl;Lk; Nfhitfs; 
vit? 

(1) 𝛽 = 1.2 × 10!"𝐶!# ck; 𝛾 = 2.4 × 10!"𝐶!# ck;. 

(2) 𝛽 = 2.4 × 10!"𝐶!# ck; 𝛾 = 4.8 × 10!"𝐶!# ck;. 

(3) 𝛽 = 1.2 × 10!"𝐶!# ck; 𝛾 = 3.6 × 10!"𝐶!# ck;. 

(4) 𝛽 = 2.4 × 10!"𝐶!# ck; 𝛾 = 3.6 × 10!"𝐶!# ck;. 

(5) 𝛽 = 2.4 × 10!"𝐶!# ck; 𝛾 = 2.4 × 10!"𝐶!# ck;.     (Proto Type paper) 
 

27. 𝑃, 𝑄 vDk; jl;Lf;fspd; gug;gsTfSf;fpilapyhd tpfpjk; 2: 3 MFk;. ,t; jl;Lf;fspd; ePl;ly; 

tphpTfSf;fpilapyhd tpfpjk; 1: 2  vdpd;> ,t; ,U jl;Lf;fisAk; xNu ntg;gepiyapd; 
Clhf ntg;gNkw;Wk; NghJ Vw;gLk; gug;G tphpTfSf;fpilapyhd tpfpjk; ahJ? 

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

28. 1 × 10!"𝐾!#  ePs tphpTf;FzfKila gjhHj;jj;jhy; Md jpz;kf; Nfhsnkhd;wpd; 

ntg;gepiyia 30℃ ,Ue;J 60℃ w;F caHj;Jk; NghJ mjd; fdtstpy; Vw;gLk; rjtPj 
mjpfhpg;igf; fhz;f? 

(1) 3 × 10!+	%	    (2) 6 × 10!+	%   (3) 7 × 10!+	%   
(4) 9 × 10!+	%     (5) 11 × 10!+	% 
 

29. 5 × 10!"𝐾!# ePl;ly; tphpTf; Fzfk; cila gjhHj;jj;jhy; Md jpz;kNfhsk; xd;wpd; 

ntg;gepiyia 35℃ ,ypUe;J 85℃ ,w;F caHj;jg;gLk; NghJ fdtstpy; Vw;gLk; rjtPj 
mjpfhpg;G ahJ? 

(1) 0.75%   (2) 7.5%   (3) 0.014%   (4) 0.044%    (5) 0.054% 
 

30. xNu gjhHj;jj;jhy; Md 𝐴, 𝐵  vDk; jpz;kf; Nfhsq;fspd; MiufSf;fpilapyhd tpfpjk; 

3: 2 vdpd;> mt; jpz;k Nfhsq;fisAk; Fwpj;j ntg;gepiyapD}lhf ntg;gk; Vw;Wk; NghJ 
mtw;wpd; fd tphpTfSf;fpilapyhd tpfpjk; ahJ? 

 
(1) 11: 32   (2) 10: 21   (3) 27: 8   (4) 12: 5   (5) 8: 27 
 

31. xNu gjhHj;jj;jhy; Md 𝑃, 𝑄  vDk; ,uz;L cUisfspd; tpl;lq;fSf;fpilapyhd tpfpjk; 

1 ∶ 2 MFk;. mtw;wpd; ePsq;fSf;fpilapyhd tpfpjk; 3 ∶ 5 vdpd;> cUis 		𝑃 I 60℃ ,d; 

ClhfTk;> cUis 𝑄 I 120℃  ,d; ClhfTk; ntg;gNkw;Wk; NghJ 𝑃, 𝑄 
vd;gtw;Wf;fpilapyhd fdtsT mjpfhpg;Gf;fpilapyhd tpfpjk; ahJ? 

 
(1) 40: 5   (2) 40: 3   (3) 40: 1   (4) 1: 40   (5) 3: 40 
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32. 5 × 10!"𝐾!# vDk; ePl;ly; tphpTf;Fzfk; cila ghj;jpuj;jpy; 5 × 10!$𝐾!# vDk; fdtphpTf; 
Fzfk; cila jputk; ntg;gNkw;wg;gLfpwJ vdpd;> ,jd; Njhw;w tphpTf;Fzfk; ahJ? 

(1) 15 × 10!"𝐾!#    (2) 3.5 × 10!"𝐾!#   (3) 35 × 10!"𝐾!#   
(4) 1.5 × 10!"𝐾!#    (5) 50 × 10!"𝐾!# 
 

33. 3 × 10!"𝐾!#  vDk; ePl;ly; tphpTf;Fzfk; cila ghj;jpuj;jpDs; 50	𝑐𝑚)  fdtsT 3 ×
10!$𝐾!# fdtphpTf; FzfKila jputk; vLf;fg;gl;L 20℃ ,d; Clhf ntg;gNkw;Wk; NghJ 
jputj;jpd; Njw;w tphpT ahJ? 

(1) 0.03	𝑐𝑚)      (2) 3	𝑐𝑚)      (3) 0.21	𝑐𝑚)        (4) 21	𝑐𝑚)   (5) 0.3	𝑐𝑚) 
 

34. 2 × 10!"𝐾!#  vDk; ePl;ly; tphpTf;Fzfk; cila 1	𝑚)  fdtsTila ngw;Nwhy; 

jhq;fpahdJ 20℃  ,y; Kw;whf epug;gg;gLfpwJ. #oy; ntg;gepiy 30℃  Mf caUk; 

nghOJ ntspNaWk; ngw;Nwhypd; fdtsT ahJ? ngw;Nwhypd; fdtphpTf;Fzfk; 2 ×
10!+𝐾!# MFk;. 

(1) 14 × 10!"	𝑚)      (2) 7 × 10!"	𝑚)       (3) 14 × 10!)	𝑚)        
(4) 14 × 10!$	𝑚)    (5) 28 × 10!"	𝑚) 
 

35. ,U ntt;NtW jputpaq;fs; 𝐴, 𝐵  vd;gtw;wpy; rkfdtsTfs; xNu ntg;gf; nfhs;sitf; 

nfhz;Ls;sd. 𝐵 ,dJ jd;ntg;gf; nfhs;ssT 4200	𝐽𝑘𝑔!#𝐾!# mjd; mlHj;jp 1000𝑘𝑔𝑚!) . 

𝐴 ,dJ mlHj;jp 2100	𝑘𝑔𝑚!) vdpd; 𝐴 ,d; jd;ntg;gf; nfhs;ssitf; fhz;f? 

(1) 2100	𝐽𝑘𝑔!#𝐾!#   (2) 2000	𝐽𝑘𝑔!#𝐾!#  (3) 1000	𝐽𝑘𝑔!#𝐾!# 
(4) 4200	𝐽𝑘𝑔!#𝐾!#   (5) 2500	𝐽𝑘𝑔!#𝐾!# 
 

36. −10℃  ,Ys;s 1𝑔  gdpf;fl;bia 100℃  ,Ys;s nfhjpePuhtp Mf khw;wj; Njitahd 

ntg;grf;jpiaf; fhzpf;? (𝑆, = 2100Jkg!#K!#, 𝑆- = 4200Jkg!#K!#, 𝐿, = 330 × 10)𝐽𝑘𝑔!#, 𝐿. =
225 × 10$𝐽𝑘𝑔!#) 
(1) 2021	𝐽     (2) 1021	𝐽   (3) 3021	𝐽   
(4) 4021	𝐽     (5) 5021	𝐽 

 
37. 𝐴, 𝐵  vDk; ,U gjhHj;jq;fspd; mlHj;jpfspd; tpfpjk; 5: 6 > jd;ntg;gf; nfhs;sTfspd; 

tpfpjk; 3: 5   ,tw;wpd; fdtsTfSf;fpilapyhd tpfpjk; 4 ∶ 1  ntg;gf; nfhs;ssTfspd; 
tpfpjj;ijf; fzpf;f? 

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

38. 100℃ ,y; cs;s 5𝑔 nfhjpePiu Kfit xd;wpDs; ,l;L 25℃ ,y; cs;s #oy; xd;wpDs; 

RahjPdkhf itf;fg;gLfpwJ. nfhjpePhpd; ntg;gepiy ( 𝜃 ) Neuj;Jld; ( 𝑡 ) khWgLtijf; 
fhl;Lk; rhpahd tiuG vJ? 
 
 
 
 
 
 

 

39. jpzpTfs; KiwNa 𝑚, 2𝑚  MfTs;s 𝐴, 𝐵  vd;Dk; ,U jputq;fSf;Fr; rk msT ntg;gk; 

NtWNtwhf toq;fg;gLfpd;wJ. jputk; 𝐴  ,d; jd;ntg;gf;nfhs;ssT jputk; 𝐵  ,d; 

jd;ntg;gf;nfhs;sstpd; miuthrpahFk;. 𝐴, 𝐵  Mfpa jputq;fspd; ntg;gepiy mjpfupg;G 
KiwNa vdpd; gpd;tUk; njhlHGilikfspy; vJ cz;ikahdJ? 

(1) 𝜃/ =
0!
$

         (2) 𝜃/ =
0!
+

        (3) 𝜃/ = 𝜃(       
(4) 𝜃/ = 2𝜃(       (5) 𝜃/ = 4𝜃(          (𝐴𝑢𝑔	2016)	 
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40. gpd;tUtdtw;wpd; Mtpahjy; njhlHghd gpioahd $w;W vJ? 

(1) vy;y ntg;gepiyapYk; epfOk;. 

(2) jputj;jpd; Nkw;gug;gpd;Vq;Fk; epfOk;. 

(3) fhw;W> mKf;fj;jpdhy; ghjpf;fg;gLk;. 

(4) gug;gstpy; jq;fpapUf;Fk;. 
(5) tspkz;ly <ug;gjdpy; jq;fpuhJ. 

 

41. gpd;tUtdtw;Ws; xU nghUspypUe;J #oYf;fhd ntg;g cld;fhTif eilngWk; tPjj;jpy; 
Mjpf;fj;ij Vw;gLj;jhjJ ahJ? 

(1) nghUspd; Nkw;gug;gpd; gug;gsT. 
(2) nghUspd; Nkw;gug;gpd; ,ay;G. 
(3) nghUspd; jpzpT ikaj;jpd; miktplk;. 

(4) nghUdpd; Nkyhfg; ghAk; gha;kj;jpd; gha;r;ry; tPjk;. 
(5) nghUSf;Fk; #oYf;Fk; ,ilapyhd ntg;gepiy tpj;jpahrk;.     (𝐴𝑢𝑔	2019) 
 

42. ghj;jpunkhd;wpy; 20℃  apy; Fwpj;j msT ePH cs;sJ. ePhpd; jd;ntg;gf;nfhs;ssT 

4200Jkg!#K!# ck; Mtpahjypd; jd; kiw ntg;gk; 	2260	kJkg!#	MFk;. ,e;j Fwpj;j msT 

ePhpd; ntg;gepiyia 100℃ tiu caHj;Jtjw;fhfr; nrythFk; ntg;gj;jpd; msTf;F100℃ 
ntg;gepiyapy; cs;s Fwpj;j msT ePH Kojhf Mtpahf;Ftjw;F Njitahd ntg;gj;jpd; 
msTf;F ,ilapyhd tpfpjk; ahJ? 

(1) 2100 ∶ 2260   (2) 4200 × 80 ∶ 2260  (3) 4200 × 80 ∶ 2260 × 1000 
        (4) 4200 ∶ 2260 × 1000  (5) 80 ∶ 2260 × 1000    (Proto Type paper) 
 

43. 𝑋, 𝑌  vDk; Nfhy;fspd; FWf;F ntl;Lg;gug;Gf;fpilapyhd tpfpjk; 2: 3 > mtw;wpd; 

flj;JjpwDf;fpilapyhd tpfpjk; 1: 3 > mtw;wpd; ntg;gg; gbj;jpwDs;fpilapyhd tpfpjk; 1: 2 
MFk; vdpd;> ,t; ,U Nfhy;fSf;fpilNaahd ntg;gg; gha;r;ry; tPjj;Jf;F ,ilapyhd 
tpfpjk; ahJ? 

(1) 1: 9   (2) 9: 1   (3) 1: 3   (4) 3: 1   (5) 1: 27 

 

44. ,uz;L rHtrkdhd fNyhupkhdpfspYs;s ,uz;L jputq;fs; xNu ntg;gepiyapy; cs;sd. 
,tw;wpw;F khwhj tPjj;jpYk; xNu Neufhyj;jpYk; ntg;gk; toq;fg;gl;l NghJ> ,uz;L 
jputq;fspdJk; ,Wjp ntg;gepiy rkkhf ,Ue;jJ. gpd;tUtdtw;Ws; rupahd $w;iwj; 
njupTnra;f. 

(1) ,uz;L jputq;fspdJk; mlHj;jpfs; rkkhdit. 

(2) ,uz;L jputq;fspdJk; jpzpTfs; rkkhdit. 

(3) ,uz;L jputq;fspdJk; fdtsTfs; rkkhdit. 

(4) ,uz;L jputq;fspdJk; ntg;gf; nfhs;ssTfs; rkkhdit. 

(5) ,uz;L jputq;fspdJk; jd;ntg;gf; nfhs;ssTfs; rkkhdit.   (𝐴𝑢𝑔	2018) 
 

45. xU fhtyplg;gl;l fk;gpapd; ,U KidfSf;fpilapy; 120℃, 70℃ ntg;gepiyfs; Ngzg;gl;l 

NghJ mf; fk;gpapD}lhf ghAk; ntg;gg;ghr;ry; tPjk; 200	𝑊  MFk;. ,f; fk;gpapd; ePsk; 

50	𝑐𝑚> FWf;Fntl;Lg; gug;G 0.02	𝑐𝑚+ vdf; nfhz;L fk;gpapd; flj;Jjpwidf; fzpf;f? 

(1)	1 × 10!%	𝑊𝑚!#𝐾!#   (2)	2 × 10!"	𝑊𝑚!#𝐾!# (3)	1 × 10!"	𝑊𝑚!#𝐾!# 
(4)	1 × 10!1	𝑊𝑚!#𝐾!#    (5)	2 × 10!%	𝑊𝑚!#𝐾!# 
 

46. xU jputj;jpd; cz;iktphpTf; Fzfk; 20 × 10!"℃!#  MFk;. mJ nfhz;Ls;s ghj;jpu;jpd; 

ePl;ly; tphpTf; Fzfk; 2 × 10!"𝐾!# MFk; vdpd;> jputj;jpd; Njhw;w tphpTf;Fzfk; ahJ? 

(1) 5 × 10!%℃!#    (2) 14 × 10!%℃!#   (3) 14 × 10!"℃!#   
(4) 18 × 10!"℃!#       (5) 18 × 10!%℃!# 
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47. ntg;gf; fjpHg;G gw;wpa gpd;tUk; $w;Wfspy; rupahdJ ahJ? 

(1) ntg;gf;fjpHg;gpd; rpwe;j cwpQ;rpahdJ xU rpwe;j ckpo;g;ghdhf ,Uf;fhJ. 

(2) ntg;gf;FLitapd; nts;sp Kyhkpl;l  fz;zhbr; RtHfs; fjpHg;gpyhd ,og;ig 
,opthf;Ffpd;wd. 

(3) ntg;gf; fjpHg;ghdJ kpd;fhe;j miyfisr; NrHe;jit my;y. 

(4) fWg;G cilfs; ntg;gf; fjpHg;ig mjpfsT cwpQ;rhjit vd;gjhy; mit #hpa xsp 
kpf;f ntg;gkhd ,lq;fSf;F gupe;Jiuf;fg;gLfpd;wd. 

(5) ntg;gkhdJ Xuplj;jpypUe;J ,d;ndhU ,lj;jpw;F fjpHg;gpdhy; kl;LNk ,lkhWfpwJ. 
         (𝐴𝑢𝑔	2018)  

48. 0℃ ,y; kapHj;Jisf; Foha; xd;wpDs; 50	𝑐𝑚  ePskhd ,ur epuy; xd;W cs;sJ. 100℃ 

,y; ,t; ,ur epuypd; ePsj;ijf; fhz;f? ( ,urj;jpd; cs;ik tphpTf; Fzfk; 2 × 10!$℃!# 

fz;zhbapd; ePl;ly; tphpTf; Fzfk;	1 × 10!"℃!#) 
 
(1) 51	𝑐𝑚   (2) 50.15	𝑐𝑚     (3) 51.85	𝑐𝑚   (4) 52	𝑐𝑚  (5) 50.85	𝑐𝑚 
 

49. xU ngw;Nwhy; Nrkpg;Gj; jhq;fpahdJ 10℃  ntg;gepiyapy; epug;gg;gl;Ls;sJ. ntg;gepiy 

25℃  f;F mjpfhpf;Fk; NghJ jhq;fpia tpl;L ntspNaWk; ngw;Nwhypd; rjtPjk; ahJ? 

(jhq;fpapd; ePl;ly; tphpTf; Fzfk; 	1 × 10!"℃!#  ngw;Nwhypd; cz;ik tphpTf;Fzfk; 	1 ×
10!$℃!# MFk;.) 

 
(1) 0.0105%   (2) 1.05%   (3) 0.014%   (4) 0.105%           (5) 0.054% 
 

50. nkhj;jj; jpzpT 800𝑘𝑔  MfTs;s xU Nkhl;lhH thfdj;jpy; jLg;Gj; jpz;Lfspd; 

(𝐵𝑟𝑎𝑘𝑒	𝑝𝑎𝑑𝑠)  nkhj;jj; jpzpT 4.8	𝑘𝑔  MFk;. jLg;Gj; jpz;Lfspd; jputpaj;jpd; jd;ntg;gf; 

nfhs;ssT 1200𝐽𝑘𝑔!#𝐾!#  MFk;. 15	𝑚𝑠!#  fjpapw; nry;Yk; Nkhl;lhH thfdk; 
jLg;Gf;fisg; gpuNahfpg;gjd; %yk; epWj;jg;gLfpd;wJ. Nkhl;lhH thfdj;jpd; ,af;fg;ghl;Lr; 
rf;jpapd; ,og;G Kw;whf jLg;Gg; jpz;Lfis ntg;gkhf;fg; gad;gLfpd;wnjdf; nfhs;Sk; 
NghJ jLg;Gj;jpz;Lfspd; ntg;gepiy mjpfhp;g;G. 

 
(1) +×*33×#"

"

$.*×#+33
	𝐾   (2) +×$.*×#+33

*33×#""
	𝐾   (3) *33×$.*×#"

"

+×#""
	𝐾 

  
(4) *33×#""

+×$.*×#+33
	𝐾   (5) +×#""

*33×$.*×#+33
	𝐾     (𝐴𝑢𝑔	2016) 

 

51. 0.5	𝑚 ePskhd xU nrg;Gf; Nfhy; xd;wpd; xU Kidapy; 100℃ Ak; > kWKidapy; 30℃ 

ck; ntg;gk; toq;fg;gLfpwJ. ,f; Nfhypd; FWf;Fntl;Lg; gug;G 0.01	𝑚+ > Nfhypd; ntg;gf; 

flj;jhW 380𝑊𝑚!#𝐾!# MFk;. 1 epkplj;jpy; NfhypDlhfg; ghAk; ntg;grf;jp ahJ? 
 
(1) 21.9	𝑘𝐽  (2) 31.9	𝑘𝐽  (3) 11.9	𝑘𝐽  (4) 41.9	𝑘𝐽        (5) 51.9	𝑘𝐽 

 

52. Nkhl;lhH thfd vQ;rpDf;F ePiuf; fjpHj;jpf; Fspuhf;fpahfg;  (Radiator Coolant) 
gad;gLj;Jtjw;fhd gpujhd fhuzk;> 

(1) ePhpd; ntg;gf; flj;jhwpd; caH ngWkhdk;. 

(2) ePhpd; ntg;gf; flj;jhwpd; jho; ngWkhdk;. 
(3) ePhpd; jd;ntg;gf; nfhs;sstpd; caH ngWkhdk;. 

(4) ePhpd; jd;ntg;gf; nfhs;sstpd; jho; ngWkhdk;. 
(5) ePhpd; gpRf;Fikapd; cau; ngWkhdk;.      (𝐴𝑢𝑔	2015) 
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53. miwntg;gepiyapy; ePupd; jd;ntg;gf; nfhs;ssT 4.2 × 10)𝐽𝑘𝑔!#𝐾!#  vdpd;> gpd;tUk; 

$w;Wfspy; nka;ahdJ vJ?       (𝐴𝑢𝑔	2017) 
(1) 1𝑔 ePUf;F 4.2	𝐽 ntg;grf;jp toq;fg;gl;lNghJ mjdJ ntg;gepiy 1℃ My; mjpfupj;jJ. 

(2) 1	𝑘𝑔  ePUf;F 4.2	𝐽  ntg;grf;jp toq;fg;gl;lNghJ mjdJ ntg;gepiy 1℃  My; 
mjpfupj;jJ. 

(3) 1𝑘𝑔 ePUf;F 1.0	𝐽 ntg;grf;jp toq;fg;gl;lNghJ mjdJ ntg;gepiy 1℃ My; mjpfupj;jJ. 

(4) 1𝑘𝑔  ePUf;F 4.2 × 10)𝐽  ntg;grf;jp toq;fg;gl;lNghJ mjdJ ntg;gepiy 100℃  My; 
mjpfupj;jJ. 

(5) 1	𝑘𝑔  ePUf;F 4.2 × 10)𝐽  ntg;grf;jp toq;fg;gl;lNghJ mjdJ ntg;gepiy 273℃  My; 
mjpfupj;jJ. 

 

54. 0.2𝑊𝑚!#𝐾!#  ntg;gf;flj;jhiwf; nfhz;lJk; 5	𝑐𝑚  jbg;igAk; 50𝑐𝑚  gf;f ePsj;ijAk; 

nfhz;l rJuKfpg; ngl;ba xd;wpDs; 100𝑔 0℃ ,y; cs;s gdpf;fl;baia itj;J Kw;whf 

%lg;gl;L rJuKfpapd; 4  gf;fq;fSk; ed;whf fhtyplg;gl;L 25℃  If; nfhz;l xU miw 
xd;wpDs; itf;fg;g;Ls;sJ. ngl;bapy; ,Uf;Fk; gdpf;fl;b Kw;whf cUf vLf;Fk; kpff; 

Fiwe;j Neuk; ahJ? (gdpd;fl;bapd; cUfypd; jd;kiw ntg;gk; 300 × 10)𝐽𝑘𝑔!# vd;f.) 
 
(1) 20 epkplk;  (2) 30 epkplk;  (3) 10 epkplk;    (4) 12 epkplk; (5) 40 epkplk; 

 

55. 𝐴, 𝐵  vDk; ,U Nfhy;fspd; ePsq;fSf;fpilapyhd tpfpjk; 1: 3  MFk;. 𝐴  vDk; Nfhypd; 

KidfshdJ 25℃  , 50℃  ntg;gepiyapYk; 𝐵  vDk; Nfhypd; KidfshdJ 35℃, 85℃ 
ntg;gepiyapYk; Ngzg;gLk; NghJ mtw;wpd; ntg;gg; gbj;jpwd;fSf;fpilapyhd tpfpjk; 
ahJ? 

(1) 2: 3   (2) 9: 2   (3) 3: 2   (4) 3: 1   (5) 2: 9 
 

 
gFjp II 

 

1. ntg;gk; rf;jpapd; XH tbtkhFk;. ,jid njhl;L czHtjd; %yk; mwpayhk;. 

 
a) fNyhhp mstpay; jj;Jtj;ijf; $Wf? 

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

 
b) fNyhhp mstpaypy; kpf Kf;fpa gq;nfLf;Fk; fUtpfspy; xd;W fNyhhpkhdp MFk;. ,jd; 

glk; fPNo fhl;lg;gl;Ls;sJ. 
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c) fNyhhpkhdpapy; gpd;tUk; ghfq;fs; itg;gjd; Nehf;fk; ahJ? 

i. C:…………………………………………………………………………………………… 

ii. E :…………………………………………………………………………………………... 

d) fyit Kiwapdhy; jpz;kk; xd;wpd; jd;ntg;gf; nfhs;ssit Jzptjw;F 
Nkw;nfhs;sg;gl;l ghpNrhjidapy;  vLf;fg;gl;l mstPLfs; gpd;tUkhW. 

 

jpz;kj;jpd; jpzpT – 𝑚 
ntw;Wf; fNyhhpkhdpapd; jpzpT – 𝑚# 

fNyhhpkhdp + ePhpd; jpzpT – 𝑚+ 

ePhpd; Muk;g ntg;gepiy – 𝜃# 
ePhpd; ,Wjp ntg;gepiy – 𝜃+ 
fNyhhpkhdpapd; ntg;gf;nfhs;ssT – 𝐶 
jpz;kj;jpd; jd; ntg;gk; – 𝑆  
ePhpd; jd;ntg;gf; nfhs;ssT – 𝑆- 

 
i. ePhpd; jpzpT:………………………………………………………………………….. 

ii. jpz;kk; ,oe;j ntg;gk;:…………………………………………………………….. 

iii. fNyhhpkhdp ngw;w ntg;gk;:………………………………………………………… 

iv. ePH ngw;w ntg;gk;:…………………………………………………………………… 

v. fNyhhp mstpay; jj;Jtj;ijg; gad;gLj;jp jpd;kj;jpd; jd;ntg;gf; nfhs;ssitf; 
fzpg;gjw;fhd Nfhitia vOJf? 

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

 
2. nfhjpePuhtpia cw;gj;jpnra;tjw;Fg; gad;gLj;jg;gLk; nfhjpfyk; cUtpy; fhzg;Lfpd;wJ. 

Foha; 𝐴 ePhpy; mkpo;j;jg;gl;L Foha; 𝐵 ePH kl;lj;jpw;F NkNy itf;fg;gl;Ls;sJ. 

 
a)  

i. xU ghJfhg;Gg; gbKiwahff; Foha; 𝐴 ,Ug;gjd; Njit ahJ? 

………………………………………………………………………….. 
 

ii. Foha; 𝐵 ia ePH kl;lj;jpw;F NkNy itj;jpUg;gjd; Nehf;fk; 
ahJ? 

………………………………………………………………………… 
 

iii. nfhjpfyj;jpw;Fj; njhlHr;rpahf ntg;gj;ij toq;Fk; NghJ 
ntg;gkhdpapd; thrpg;G gbg;gbahf caHe;J ,Wjpapy; khwhky; 
,Uf;fpd;wJ. ,jw;Fhpa fhuzj;ijr; RUf;fkhf tpsf;Ff. 

 
…………………………………………………………………………………………….. 

    
b) nfhjpfyj;jpypUe;J ngwg;gLk; nfhjpePuhtpapd; xU Fwpj;j msit ntg;gf; fhtyplg;gl;l 

xU fNyhhpkhdpapy; cs;s ePUld; NrHf;Fk;NghJ ePhpd; ntg;gepiy gbg;gbahf caHe;J 
xU caHe;jgl;rg; ngUkhdj;ij milfpd;wJ. 
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i. ePhpd; %yk; ngwg;gLk; ntg;gj;jpd; msitf; fhz;gjw;F ePhpd; jd;ntg;gf; 
nfhs;sstpw;F Nkyjpfkhf ghpNrhjid Kiwahfg; ngwNtz;ba ,U ngWkhdq;fs; 
cs;sd. Mt; ,U ngWkhdq;fisg; ngahpLf. 

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

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

 
ii. NkNy (b) (i) ,y; Fwpg;gpl;l ,U ngWkhdq;fisAk; fhz;gjw;Fg; ngwNtz;ba ehd;F 

mstPLfSk; ahit? 

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

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

 
iii. 100℃ nfhjp ePuhtpapypUe;J fNyhhpkhdpapy; cs;s ePUf;F ntg;gj;ijg; ngWjy; ,U 

gbKiwfspy; eilngWfpd;wJ. me;j ,U gbKiwfisAk; vOJf? 

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

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

 
iv. fNyhhpkhdpapy; cs;s ePUld; NrHe;j nfhjpePuhtpapd; jpzpitf; fzpg;gjw;F ckf;Fj; 

Njitahd ,U mstPLfisAk; vOJf? 

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

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

 
v. nfhjpePuhtpapypUe;J fNyhhpkhdpapy; cs;s ePUf;F toq;fpa ntg;gj;jpd; msitf; 

fzpg;gjw;F ePhpd; Mtpahfypd; jd;kiw ntg;gk;> ePhpd; jd;ntg;gf; nfhs;ssT> 
nfhjpePuhtpapd; jpzpT> nfhjpePuhtpapd; ntg;gepiy vd;Dk; ngWkhdq;fSf;F 
Nkyjpfkhfg; ngwNtz;ba kw;iwa mstPL ahJ? 

……………………………………………………………………………………………………. 

    
c) NkNy ngw;w mstPLfisf; nfhz;L ePhpd; Mtpahjypd; jd;kiwntg;gj;ijf; fzpf;fyhk;  

 
i. nfhjpePuhtpapypUe;J ntspNawpa ntg;gj;jpw;Fk; ePUk; fNyhhpkhdpAk; ngw;w 

ntg;gj;jpw;Fk; ,ilNa cs;s njhlHGilikia xU rkd;ghlhf vOJf? ,q;F 
Rw;whlypw;fhd ntg;g ,og;igg; Gwf;fzpf;fyhnkdf; nfhs;f? 

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

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

 
ii. ghpNrhjidiar; nrk;ikahfr; nra;tjw;Ff; fNyhhpkhdpapy; cs;s ePUf;F xLq;Fk; 

ePHj; Jspfs; ,y;yhj cyH nfhjpePuhtpia khj;jpuk; NrHf;f Ntz;Lk;. ,jw;fhff; 
nfhjpePuhtpg; nghwp gad;gLj;jg;gLfpd;wJ. nfhjpePuhtpg; nghwpf;F xU jFe;j 
thpg;glj;ijg; gUk;gbahf tiuf? 
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iii. nfhjpfyj;ijAk; fNyhhpkhdpiaAk; kpff; fpl;l itj;jhy; eilngwj;jf;f tOitf; 
Fwpg;gpLf? 

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

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

           (𝐴𝑢𝑔	2015) 

3. tupg;glj;jpy; fhl;lg;gl;Ls;s 
Ma;fUtpahdJ> rPuhd 
FWf;Fntl;il cila cNyhff; 
Nfhy; xd;wpdJ ntg;gf; flj;jhiwj; 
Jzptjw;Fg; gad;gLj;jf;$baJ. 

miwapDs; 100℃  nfhjpePuhtpia 
nrYj;Jtjd; %yk; fhtyplg;gl;l 
Nfhypd; xUKid #lhf;fg;gLfpwJ. 
Nfhypd; kWKidAld; 
,izf;fg;gl;Ls;s fNyhupkhdpapy; 

cs;s ePupd; ntg;gepiy 𝜃 > Neuk; 𝑡 
cld; mstplg;gLfpwJ. 

 
(a) xuplj;jpypUe;J ,d;NdhH ,lj;jpw;F ntg;grf;jp flj;jg;gLk; tbtq;fs; vit? 

…………………………………………………………………………………………………….. 

 
(b) nfhjpePuhtpiag; gad;gLj;Jtjpy; cs;s ed;ik xd;iwf; $Wf. 

…………………………………………………………………………………………………….. 

 
(c) Neuj;Jld; fNyhupkhdpapYs;s ePupdJ ntg;gepiy khw;wj;ijf; fhl;Lk; tiuG fPNo 

jug;gl;Ls;sJ. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(i) tiugpd;> cWjpepiyapy; ePupd; ntg;gepiy vd;d? 
………………………………………………………………………………………………… 
 

(ii) ePupd; ntg;epiy XH cWjpg; ngWkhdj;ij miltjw;fhd fhuzk; vd;d? 

………………………………………………………………………………………………… 
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(iii) ntg;gepiy ( 𝜃 ) ,d; khw;wkhdJ Neuk; 𝑡 = 0  ,ypUe;J 𝑡 = 𝑡#  tiuapy; 
Vfghpkhzkhf ,y;iy. ,jw;fhd ,uz;L gpujhd fhuzq;fisf; $Wf. 

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

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

(d) gpwpnjhU Fspuy; gupNrhjidapypUe;J> ntg;gepiy 𝜃	 ,y;> fNyhupkhdp kw;Wk; mjd; 

cs;slf;fq;fspypUe;J ntg;gk; tpuakhFk; tPjk; 𝑅 ,id>  𝑅 = 0.16(𝜃 − 𝜃5) 
 

vDk; rkd;ghl;lhy; juyhk; vdf; fz;lwpag;gl;Ls;sJ. ,q;F 𝜃5 miwntg;gepiy MFk;.  

(i) miwntg;gepiy 30℃ Mf ,Ug;gpd;> cWjp ntg;gepiyapy; 𝑅 ,idf; fzpf;f. 

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

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

(ii) NfhypD}lhf ntg;gf; flj;jy; tPjj;Jf;fhd Nfhitia vOJf. 

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

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

(iii) Nfhypd; FWf;Fntl;Lg; gug;G 1.4 × 10!$𝑚+  MfTk;> 𝐴  ,ypUe;J 𝐵  tiu Nfhypd; 

ePsk; 0.6	𝑚 MfTk; ,Ug;gpd;> cNyhfj;jpd; ntg;gf; flj;jhiwj; Jzpf. 

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

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

 
(e) ,e;jg; gupNrhjidapd;NghJ> fNyhupkhdp fhtyplg;glhjjw;fhd fhuzj;ijr; RUf;fkhf 

tpsf;Ff? 

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

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

(f) Xu; ,wg;gu; Nfhypd; ntg;gf; flj;jhiwf; fhz;gjw;F Vd; ,e;j Kiw nghUj;jkw;wJ? 

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

(𝐴𝑢𝑔	2017) 
 

4. 𝐶𝑢  Nfhsnkd;W 72℃  f;F ntg;gkhf;fg;gl;L 24℃  miwntg;gepiyapy; 2𝑘𝑔  ePiuf; 
nfhz;Ls;s nfhs;fyd; xd;wpDs; Nghlg;gLfpd;wJ. ,f; nfhs;fyd; Rw;whlYf;F ntg;g 
,og;ig jtpHf;Fk; tifapy; ed;whf fhtyplg;gl;Ls;sJ. rpwpJ Neuj;jpd; gpd;dH 

nfhs;fyDk; mjd; cs;slf;fKk; 48℃ cWjp ntg;gepiyia milfpd;wd.  
 

,r; 𝐶𝑢  Nfhsk; ,g;NghJ mfw;wg;gl;L nfhs;fyDk; ePUk; kPz;Lk; miw ntg;gepiyf;F 

nfhz;L tug;gl;L 84℃ ,Ys;s cUf;Ff; Nfhsk; xd;W nfhs;fydpDs; Nghlg;gLfpd;wJ. 

rkepiy ntg;gepiy 54℃ MFk;. ePhpd; jd;ntg;gf; nfs;ssT 4200𝐽𝑘𝑔!#𝐾!#> nfhs;fydpd; 

ntg;gf; nfhs;ssT 2100𝐽𝐾!# MFk;. 
 

i. 𝐶𝑢 Nfhsj;jpd; ntg;gf; nfhs;ssT ahJ? 
ii. cUf;Ff; Nfhsj;jpd; ntg;gf; nfhs;ssT ahJ? 

iii. cUf;Ff; Nfhsk; mfw;wg;gl;L nfhs;fyDk; cs;slf;fKk; kPz;Lk; miw 

ntg;gepiyf;F nfhz;Ltug;gl;L 84℃ Ys;s cUf;Ff; NfhsKk; 72℃ ,y; cs;s 

𝐶𝑢  NfhsKk; ,g;NghJ xUq;Nf nfhs;fydpDs; Nghlg;gl;lhy; Gjpa rkepiy 
ntg;gepiy ahJ? 
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5. ntz;fyj;jpdhy; nra;ag;gl;l ghj;jpunkhd;W miw ntg;gepiyapy; 25℃  ,y; fz;zhbf; 
Fw;wpiaf; nfhz;Ls;sJ. ghj;jpuj;jpd; vQ;rpa ntsp vz;iziaf; nfhz;L Kw;whf 

epug;gg;gLfpwJ. ghj;jpuk; nkJthf 45℃#lhf;fg;gLfpwJ. miw ntg;gepiyapy; ghj;jpuj;jpd; 

fdtsT 100	𝑐𝑚)  MfTk;> ,t; vz;nzapd; fdtsT vy;yh ntg;gepiyfspYk; epuk;gp 
tspahJ ghj;jpuj;jpd; vQ;rpa ntspia kl;Lkl;lhf epug;g NghJkhdjhff; fhzg;gl;lJ. 

 

ntz;fyj;jpd; tphpTf; Fzfk; 𝛾( = 60 × 10!%𝐾!# 

fz;zhbapd; fdtphpTf; Fzfk;	𝛾6 = 25 × 10!%𝐾!# 

vz;nzapd; fdtphpTf; Fzfk;	𝛾7 = 100 × 10!%𝐾!# 
 

(i) ghj;jpuj;jpy; Vww;gLk; tphpT ahJ? 
 

(ii) fdf;Fwpwpapd; miwntg;gepiy fdtsitf; 𝑣  vdf; nfhz;L vz;nzapy; Vw;gLk; 

tphpit 𝑣 ,y; fzpf;f? 

(iii) Fw;wpapd; fdtsT 𝑣 ahJ? 
 

6. 0.01𝑚+  I FWf;Fntl;Lg;gug;Gila 𝐴𝐵  vDk; 1	𝑚 
ePskhd fhtyplg;gl;l rPuhd cUf;Fr; rl;lnkd;wpd; 

Kid A glj;jpy; fhl;bathW 100℃  ,Yk; kW 𝐵 
Kid 0℃  ,Yk; itf;fg;gl;Ls;sd. Kid 𝐴 
,Ue;J 0.25	𝑚  J}uj;jpy; cs;s Gs;sp 𝐶  ,y; rpW 
rl;lj;jpw;F FWf;Nf xU nky;ypa ePs; Jthunkd;W 

ntl;lg;gl;L glj;jpy; fhl;bathW 200𝑊  jl;il kpd;ntg;gkhf;fp itf;fg;gl;Ls;sJ. Mop 

njhlf;fg;gl;L 5 epkplj;jpy; cWjp epiyia milfpwJ. 

cUf;fpd; ntg;gf;flj;Jjpwd; 50𝑊𝑚!#𝐾!# 
 

(i) 5 epkplj;jpy; ntg;gkhf;fpapdhy; toq;fg;gl;l ntg;grf;jpiaf; fzpf;f? 

(ii) cWjpepiyapy; ntg;gkhf;fpapd; ntg;gepiy 𝜃  vdf; nfhz;L Kid 𝐶  ,y; ,Ue;J 

Kid 𝐴 ,w;Fg; ghAk; ntg;grf;jpia 𝜃 rhHghff; fzpf;f? 

(iii) cWjpepiyapy; Kid 𝐶 ,y; ,Ue;J Kid 𝐵 ,w;Fg; ghAk; ntg;grf;jpia 𝜃 rhHghff; 
fzpf;f? 

(iv) ntg;gkhf;fpapd;; ntg;gepiyiaf; 𝜃 fzpf;f? 

 
 

7.  
a) xU ghj;jpuj;jpy; ,lg;gl;Ls;s xU jputpaj;jpd; nka; tphpTf;Fk; Njhw;w tphpTf;FkpilNa 

cs;s njhlHGilikia vOJf? 

b) xU ghj;jpuj;;jpy; xU jputj;jpd; fdtsT 𝑉  I ,l;L mj;njhFjpapd; ntg;gepiy ∆𝜃 
,dhy; caHj;jg;gLk; NghJ jputj;jpd; Njhw;w tphpT (𝑉/ ) ck; nka; tphpT (𝑉8 ) ck; 

KiwNa 𝑉/ = 𝑉𝛾/∆𝜃	, 𝑉8 = 𝑉𝛾8∆𝜃Mfpatw;wpdhy; jug;gLfpd;wd. ,q;F 𝛾/ > 𝛾8  Mfpad 
KiwNa jputj;jpd; Njhw;wf; fdtsT tphpTf; FzfKk;> nka;fdtsT tphpTk; 
FzfKfk; MFk;. 

 

(i) Vfghpkhd tphpTf; Fzfk; 2 × 10!"℃!#  MfTs;s xU rPhud cUis cNyhfg; 

ghj;jpuj;jpDs;Ns nka; fdtsT tphpTf; Fzfk; 2 × 10!"℃!#   MfTs;s xU 

jputj;jpd; 120𝑐𝑚)  fdtsT epug;gg;gl;Ls;sJ. njhFjpapd; ntg;gepiy 30	℃ 

,ypUe;J 60	℃  ,w;F caHj;jg;gLk; NghJ jputj;jpd; nka; tphpitAk; Njhw;w 
tphpitAk; fzpf;f? 
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(ii) ,t;TUisg; ghj;jpuj;jpd; mbapd; gug;gsT 30	℃  ,y; 12	𝑐𝑚+  vdpd;> 60	℃  ,y; 
ghj;jpuj;jpy; ,Uf;Fk; jputj;jpd; cauj;ijf; fzpf;f? 

 

(iii) njhFjpapd; ntg;gepiyia 30	℃ ,ypUe;j 60	℃ ,w;F caHj;Jtjw;Fj; Njitg;gLk; 

ntg;gj;jpd; msitf; fzpf;f. (ghj;jpuj;jpd; ntg;gf; nfhs;ssT 400	𝐽℃!#  vdTk; 

jputj;jpd; mlHj;jpAk; jd;ntg;gf; nfhs;ssTk; Kiwia 1200𝑘𝑔𝑚!), 4000𝐽𝑘𝑔!#℃!# 
vdTk; fUJf) 

 

(iv) njhFjpia ntg;gkhf;Ftjw;F 230𝑉, 1𝑘𝑊  vd tPjg;gLj;jg;gl;l xU ntg;gkhf;fw; 
RUs; gad;gLj;jg;gLfpd;wJ. Rw;whlYld; ntg;gg; ghpkhw;wk; vJTk; ,y;iynadf; 

nfhz;L> njhFjpapd; ntg;gepiyia 30℃  ,ypUe;J 60℃  ,w;F caHj;jj; 
Njitahd Neuj;ijf; fzpf;f? 

(v) ntg;gkhf;fw; RUspd; jiliaf; fzpf;f? 
 

(vi) toq;fy; Nthy;w;wsT 200𝑉 ,w;F ,wq;Fk; NghJ njhFjpapd; Nkw;Fwpj;j ntg;gepiy 

mjpfhpg;ig ( 30℃  ,ypUe;J 60℃  ,w;F) cz;lhf;fr; RUSf;Fj; Njitg;gLk; 
Neuj;ijf; fzpf;f? 

(vii) ntg;gkhf;fw; RUs; jFe;j Nthy;w;wstpy; njhopw;gLk; NghJ jputk; mjd; 

nfhjpepiyapy; Kw;whf Mtpahtjw;F vLf;Fk; Neuj;ijf; fzpf;f. (jputj;jpd; 
Mtpahf;fy; jd;kiwntg;gk; 2000𝐽𝑘𝑔!# MFk;)      
          (𝐴𝑢𝑔	2016) 

 
 

8.  
(a) fyitfs; Kiwiag; gad;gLj;jp gdpd;fl;bapd; cUfYf;fhd jd; kiwntg;gj;ijj; 

Jzptjw;fhd Ma;T$lg; gupNrhjid xd;iw tbtikj;Jr; nra;Ak; gb ePq;fs; 
Nfl;fg;gl;Ls;sPHfs;. ePUld; ntg;gf; fhtypl;l nrg;Gf; fNyhhpkhdp> tiyAila fyf;fp> 
rpwpa gdpf;fl;lbj; Jz;Lfs;> xw;wy; jhs;fs;> Kf;Nfhy; juhR> ntg;gkhdp> gd;rd; 
RluLg;G Mfpad jug;gl;Ls;sd. 
 

(i) ntg;gf; fhtypl;l fNyhupkhdpiag; gad;gLj;jpYs;s xU ed;ikiaf; Fwpg;gpLf. 
………………………………………………………………………………………………… 
 

(ii) fNyhupkhdpAs; gdpf;fl;bia ,Ltjw;F Kd;dH ngwg;gLk; %d;W mstPLfs; vit? 

𝑋#:…………………………………………………………………………………………….. 

𝑋+:…………………………………………………………………………………………….. 

𝑋):…………………………………………………………………………………………….. 

 
(iii) fNyhupkhdpAs; gdpf;fl;bia ,Lk;NghJ ePq;fs; gpd;gw;w Ntz;ba Kw;fhg;G 

eltbf;iffs; ,uz;bidf; Fwpg;gpLf. 
 

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

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

(iv) fNyhhpkhdpAs; gdpf;fl;bia ,Lk; nrad;Kiwapd; gpd;dH ngwg;gLk; ,uz;L 
mstPLfs; ahit? 

𝑋$ :……………………………………………………………………………………………... 

𝑋":……………………	………………………………………………………………………......... 
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(v) gdpf;fl;bapd; cUfYf;fhd jd;kiwntg;gk; 𝐿 MfTk;> ePupd; jd;ntg;gf; nfhs;ssT 

𝐶- MfTk;> nrg;gpd; jd;ntg;gf; nfhs;ssT 𝐶 MfTk; ,Ug;gpd;> 

(1) gdpf;fl;b cUFk; NghJ ngwg;gl;l ntg;gj;Jf;fhd Nfhitia ePq;fs; ngw;w 
mstPLfspd; cWg;Gf;fspy; vOJf. 

…………………………………………………………………………………………….. 
 

(2) ePupdhYk; fNyhupkhdpahYk; fhyg;gl;l ntg;gj;Jf;fhd Nfhitia ePq;fs; ngw;w 
mstPLfspd; cWg;Gf;fspy; vOJf. 

…………………………………………………………………………………………….. 
 

(3) gdpf;fl;bapdJ cUfypd; jd;kiwntg;gj;ijj; Jzptjw;fhd rkd;ghl;bid 
NkYs;s Nfhitfisg; gad;gLj;jp vOJf. 

…………………………………………………………………………………………….. 
 

(vi) ,e;jg; gupNrhjidapy; rpwpa gdpf;fl;bj; Jz;LfSf;Fg; gjpyhf J}shf;fg;gl;l 
gdpf;fl;bia gad;gLj;jhikf;fhd fhuzj;ij vOJf. 

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

(b)  
(i) gdpf;fl;b ngupa Jz;Lfshf vLj;Jr; nry;yg;gLtJ Vd; vd;gij tpsf;Ff. 

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

(ii) kPd;fisg; ghJfhg;gjw;fhd gdpf;fl;bj; Jz;Lfisf; nfhz;l nraw;if gy;gFjpa 

(Polymer) ngl;bfspy; mit fsQ;rpag;gLj;jg;gLfpd;wd. nraw;ifg; gy;gFjpag; 
ngl;bfisg; gad;gLj;Jtjw;fhd tpQ;Qhd fhuzk; vd;d? 

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

(iii) gdpf;fl;bfs; vLj;Jr; nry;yg;gLifapy;> kur;rPty;fspDs; cl;nghjpag;gLfpd;wd. 
,jw;fhd tpQ;Qhd fhuzj;ijj; jUf. 

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

(iv) kPd;fis Fiwe;j ntg;gepiyapy; ghJfhg;gjw;fhd capupaw; fhuzk; vd;d? 

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

(v) ntg;gf; fhtypl;l ngl;bAs; 10	𝑘𝑔  kPd; 30℃  ntg;gepiyapy; cs;sJ. kPdpd; 

ntg;gepiyia 15℃  Mff; Fiwg;gjw;Fj; Njitahd gdpf;fl;bapd; jpzpitf; 

fzpf;f. gdpf;fl;bapd; cUfYf;fhd jd; kiwntg;gk; 3.33 × 10"𝐽𝑘𝑔!# . ePupd; 

jd;ntg;gf; nfhs;ssT 4200	𝐽℃!#𝑘𝑔!# > kPdpd; clw; jputpaq;fsJ ruhrup jd;ntg;gf; 

nfhs;ssT 2640	𝐽℃!#𝑘𝑔!# vdf; nfhs;f. 
……………………………………………………………………………………………………

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

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

 (𝐴𝑢𝑔	2018) 


