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msitapay; - I 

01) 3 

02) 1 

03) 4 

04) 3 

05) 3 

06) 2 

07) 5 

08) 2 

09) 4 

10) 1 

11) 5 

12) 4 

13) 1 

14) 2 

15) 3 

16) 4 

17) 3 

18) 1 

19) 5 

20) 4 

21) 3 

22) 2 

23) 3 

24) 1 

25) 3 

26) 2 

27) 5 

28) 4 

29) 3 

30) 4 

31) 5 

32) 3 

33) 1 

34) 4 

35) 5 

36) 3 

37) 2 

38) 1 

39) 1 

40) 3  

41) 4 

42) 5 

43) 2 

44) 3 

45) 4 

46) 1 

47) 4 

48) 5 

49) 3 

50) 2

(50 x 2 = 100 Gs;spfs;) 

msitapay; - II 

gFjp - I 

1) m)  

 ca;j;jwpj; jw;fj;jpy; typjw;w thjk; epakg; Nghyp MFk;. mjhtJ 

msitapaypd; mDkhd tpjpfs; kPwptUk; thjk; epakg; Nghyp MFk;. 

 c + k; : kio nga;Ak; Mapd; epyk; eidAk; 

  epyk; eide;Js;sJ 

  MfNt kio nga;Js;sJ 

 njhFj;jwpj; jw;fj;jpy; Vw;gLk; tOf;fs; epakkpy; Nghypfs; MFk;. 

mjhtJ ca;j;jwp my;yhJ jPu;g;Gf;fspy; rhjhuz ciuahly;fspy; Vw;gLk; 

jtWfs; epakkpy; Nghyp MFk;. 

c + k; : MAs;Ntj itj;jpau; Nehahspia ghu;itapl;lJk; Nehahsp 

,we;J tpl;lhu;. MAs;Ntj itj;jpaiu mioj;jpUf;fhtpbd; 
Nehahsp ,d;Dk; capUld; ,Ue;jpUg;ghu;. 

 tpsf;fj;jpw;F 02 Gs;spfs; 

 cjhuzk; 02 Gs;spfs; 

 nkhj;jk; 04 Gs;spfs;  
M) 

(i) mwpahik epahkg; Nghyp 
 jug;gl;l ciug; gFjpapy; msitapay; fw;Fk; khztu;fs; vy;NyhUk; 

ju;f;fj;jpy; ty;ytu;fs; vd;gjpy; ,Ue;J khztd; X msitapay; fw;gtuhf 

mwpag;glhj epiyapy; khztd; X ju;f;fpg;gjpy; ty;ytd; vd mDkhdpf;fg; 

gl;lJ mwpahik epahag; Nghyp MFk;.  (03 Gs;spfs;) 

aho;. tyaf; fy;tpj; jpizf;fsj;jpd; mDruizAld; 
njhz;ilkhdhW ntspf;fs epiyak; elhj;Jk; 
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(ii) mjpfhug;Nghyp 

 Nguhrpupau; rjhrptk; gy tUlk; Muha;r;rp nra;J njhy;nghUspapy; 

Jiwapy; Gjpa fUj;Jf;fis toq;fpa Gyikahsu;. Mdhy; jiytypf;fhd 
kUe;J khj;jpiu gw;wpa Muha;r;rp nra;jtNuhepGzj;Jt mwpTilatNuh 

my;y. MfNt mtuJ fUj;ij Vw;fNtz;Lk; vdf; $WtJ mjpfhug;Nghyp 

(,dk;fhz 01 Gs;sp> tpsf;fk; 02 Gs;sp)  (03 Gs;spfs;) 
2) m)  

(i)  Njhw;wg;ghLfs; my;yJ Neu;Tfs; tpsf;fg;gLfpd;wJ. 

 c + k; : <u;g;Gf; Nfhl;ghL vd;w nghJikahf;fk; nghUl;fs; fPo;Nehf;fp 

tpOjy; gw;wp tpsf;Ffpd;wJ. 

 tpjpfs; tpsf;fg;gLfpd;wJ. 

c + k; : <u;g;Gf; Nfhl;ghL fypypNahtpd; tpjpiaf; tpsf;FfpwJ 

 vjpu;T$wy; ngwg;gLfpd;wJ.  (02 Gs;spfs;) 

(ii)  rpy Gs;sp tpgug; nghJikahf;fk; fhuzj; jd;ik tha;e;jit. 

 c + k; : Gifg;gpbg;Nghupy; 80% Ngu; Gw;WNeha;f;F cs;shfp ,Uf;fpd;wdu;. 

 rpy Gs;sp tpgug; nghJikahf;fk; fhuzj; jd;ik tha;e;jit my;y. 

c + k; : ,yq;ifapy; 60% kf;fs; tWikapy; tho;fpd;wdu;. (02 Gs;spfs;) 
 M)  

(i)  ,J fhs;n`k;gy; vd;w Kiwapayhsuhy; mwpKfk; nra;ag;gl;l ju;f;fuPjpahd 

tpsf;fkhFk;. 

 nghJtpjpfs;> jdpNeu;Tfs; Mfpatw;wpy; ,Ue;J tpsf;fg;gl Ntz;ba Neu;it 

cq;j;jwpe;J tpsf;FtjhFk;. 

 ,jd; ju;f;f tbtk; 

𝐿1 , 𝐿2, 𝐿3, … … . 𝐿𝑛 

𝐶1, 𝐶2,𝐶3, . . . . . , Cn  

/ E 

c + k;: gpypal; Ml;lk; xd;wpy; Nfhypdhy; mbf;fg;gLk; ge;J Fopapy; tpOtJ 
vt;thW vd;gjw;fhd tpsf;fk; 

1. ,jw;fhd nghJtpjp epA+l;ldpd; ,af;f tpjpfs; 3 
2. jdp Neu;Tfshf 

 ge;J Nkirapy; ve;j ,lj;jpy; ,Ue;jJ 

 ge;J ve;jf; Nfhzj;jpy; mbf;fg;gl;lJ 

 vt;tsT tpirapy; mbf;fg;gl;lJ Nghd;wJ 

 MfNt Nkw;gb nghJ tpjp> jdp Neu;Tfs; gad;gLj;Jk; NghJ ge;J nry;Yk; 

ghij> Ntfk; tpsf;fg;gLtJld; mJ Fopapy; tpOe;jJ vd;w KbT 
cl;fpilahf fhl;lg;gLk;. 

 ,t;tpsf;fk; ,aw;if tpQ;Qhdj;jpy; mjpfk; gad;gLk; r%f tpQ;Qhdq;fspy; 

nghUspay; Nghd;w Jiwfspy; gad;gLtjhFk;. 
 tpsf;fk; 03 Gs;spfs; 
 cjhuzk; 01 Gs;sp 
 nkhj;jk; 04 Gs;spfs; 

(ii)  ahjhapDk; xU Nehf;fj;ij my;yJ ,yl;rpaj;ij mbg;gilahff; nfhz;L 

xU gpur;rpidia tpsf;FtJ Nehf;Ff; nfhs;if tpsf;fkhFk;. 

 r%f tpQ;qhdq;fspYk; capupay; tpQ;Qhdq;fspYk; ,t;tpsf;fk; mjpfk; 
gad;ghLilajhFk;. 

c + k;: mts; Vd; Kaw;rp vLj;Jg; gbf;fpd;whs;? 

 gy;fiyf;fof mDkjpiag; ngWtjw;fhf (02 Gs;spfs;) 
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3) m) 𝑃 𝑀 𝐴 

 𝑆 𝑀 𝐸 

 𝑆 𝑃 𝐸 
   tha;g;ghd epahaj;njhil (2½ Gs;spfs;) 

 ntd;tiugl Kiw 

A - khztu;fs; 

B - guPl;ir vOJgtu; 

x - Mjtd;    

   / tha;g;ghdJ (2½ Gs;spfs;) 

M) 𝑀 𝑃 𝑂 

 𝑀 𝑆 𝐼 

 𝑆 𝑃 𝑂 

 tha;g;gw;w thjk; 

 vL$w;wpy; xd;wpyhtJ kj;jpa gjk; tpahg;jp mila Ntz;Lk; vd;w tpjp 

kPwg;gl;Ls;sJ. 

 kj;jpa gjk; tpahg;jp milahg; Nghyp  (2½ Gs;spfs;) 
   

,) 𝑃 𝑀 𝐼 

 𝑆 𝑀 𝐸 

 𝑆 𝑃 𝐸 

 tha;g;gw;w thjk; 

 vL$w;wpy; tpahg;jp milahj ngUk;gjk; Kbtpy; tpahg;jp mile;Js;sJ 

 vL$w;wpy; tpahg;jp milahj gjk; vJTk; Kbtpy; tpahg;jp milaf;$lhJ 

vd;w tpjp kPwg;gl;Ls;sJ. 

 ngUk;gj rl;tpNuhjg; Nghyp  (2½ Gs;spfs;) 

4) m) (
1

52
×

12

51
) + (

3

52
×

13

51
) 

  
12+39

52×51
=

51

52×51
=

1

52
   (04 Gs;spfs;) 

M)  
(i) vz; njhFjp xd;wpYs;s vz;fs; xt;nthd;Wf;Fk; mtw;wpd; Kf;fpaj;Jtj;Jf;F 

Vw;g ahNjDk; epiwia my;yJ ngWkjpia toq;fp xt;nthU vz;fisAk; 
toq;fg;gl;l epiwapdhy; ngUf;fp mjd; $l;Lj;njhifia nkhj;j epiwapdhy; 

tFf;f tUk; ngWkjpNa epiwaspf;fg;gl;l ,il MFk;. 

c + k;: nfhOk;G Efu;Nthu; tpiyr; Rl;nlz; fdpf;Fk;. (02 Gs;spfs;) 

A apd; epiwaspf;fg;gl;l ,il 

90 × 2 + 80 × 3 + 75 × 4 + 70 × 4 + 60 × 6

20
 

=
1430

20
= 71.5 

B apd; epiwaspf;fg;gl;l ,il 

60 × 2 + 65 × 3 + 70 × 4 + 80 × 5 + 90 × 6

20
 

=
1535

20
= 76.75 

/ B apd; msitapay; ghl ruhrup mjpfk; vdyhk;. (04 Gs;spfs;) 

𝐴𝐵 = ∅ 

𝑥 ∉ 𝐴 

/𝑥 ∉ 𝐵 

× 

× 

× 

×   

  

  

  

S 

  

𝑢 
A B 

x 

× × 
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5) m) RUf;fj;jpl;lk; 

 P - fhfk; fWg;G epwk; 

 Q - md;dq;fs; nts;is epwk; 

 R - md;dq;fs; fWg;G epwk; 

 (𝑃 ∨ 𝑄). (𝑄  ∼ 𝑅) / (𝑃 ∨∼ 𝑅)  (02 Gs;spfs;) 

1. (𝑃 ∨ 𝑄)  3 

2. (𝑄 ∼ 𝑅) 2  

3. ∼ (𝑃 ∨∼ 𝑅)1  
NP 

R 

∼Q                  ∼R 

P           Q 
  %ba tpUl;rk; 

  / tha;g;ghd thjk; 

   (03 Gs;spfs;) 

M)  RUf;fj;jpl;lk; 

 P - tPuu;fs; ed;whf MLjy; 

 Q - ,yq;if mzp ntw;wp ngWk; 

 R - tPuu;fs; ey;y gapw;rpapy; ,Uj;jy; 

 S - ey;y kdepiyapy; ,Uj;jy; 

 (𝑄𝑃). ((𝑅 ∨ 𝑆)𝑃). ∼ (𝑅 ∨ 𝑆) / (∼ 𝑄 ∧∼ 𝑃)  (02 Gs;spfs;) 

1. (𝑄𝑃) 3 

2. ((𝑅 ∨ 𝑆)𝑃) 4  

3. ∼ (𝑅 ∨ 𝑆)1  

4. ∼ (∼ 𝑄 ∧∼ 𝑃)2 
 
   

 

 

 

 
 

 

 

   

 
 

  jpwe;j tpUl;rk; 

  / tha;g;gw;wJ 

   (03 Gs;spfs;) 

 

× × 

× 

∼R 

∼S 

Q P 

∼Q P 

∼Q 
P 

∼(R∨S) P ∼(R∨S) P ∼(R∨S) P 

∼R 

NS? 

? 

∼S? 

∼R ? 

∼S? 

∼R ? 

∼S? 

X 
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gFjp - II 

6) m)  epfo;jfT khjpup vd;gJ vOkhw;W khjpup MFk;. 

 xU FOj;njhFjpapd; vy;yhj; jdpad;fSf;Fk; rk re;ju;g;gk; mspf;fg;gl;L 

njupT nra;ag;gLk; khjpup vOkhw;W khjpup my;yJ epfo;jfT khjpup MFk;. 

c + k;: nyhj;ju; rPl;bOg;ig xj;j njupTfs; 

 ,j;jifa khjpup gpujpepjpj;Jt khjpupahf miktNjhL gf;frhu;gpy;yhj 

khjpupahfTk; mikAk;. 

 Fbj;njhFjp gy;ypdkhdjhf fUjg;gLk; ,lq;fspy; tifaPl;L khjpup 

,lk;ngWk;. 

 xU Fbj;njhFjp ntt;NtW gz;Gfisf; nfhz;l gyjug;gl;l jdpad;fs; 

fhzg;gLkhapd; mg;gz;GfSf;Nfw;g mtw;iwf; fl;likg;Gf;fhf tifg;gLj;jp 

xt;nthU fl;likg;gpy; ,Ue;Jk; mjd; tpfpjj;Jf;F Vw;g vOkhwhf khjpupfs; 

njupT nra;ag;gLjy; mLf;fikT khjpup MFk;. 

c + k;: f.ngh.j cau;juk; guPl;ir vOJk; khztu;fspy; fiy> tu;j;jfk;> 

fzpjk;> tpQ;Qhdk; kw;Wk; Kjyhk; Kiw> ,uz;lhk; Kiw 

Njhw;Wgtu;fs; vd;w fl;likg;Gf;F Vw;g khjpupfs; njupT nra;jy;. 

    (04 Gs;spfs;) 

 
 M)  ,dk;fs; rdj;njhif khjpup msT 

   rpq;fstu; 2> 00> 000 2000 

   jkpou; 1> 50> 000 1500 

   K];ypk;fs; 1> 00> 000 1000 

   ,e;jpa jkpou; 50> 000 500 

   nkhj;jk; 5> 00> 000 5000 

  MfNt njupT nra;Ak; khjpupapd; msT 5000 MFk;. 

 ,jd;gb ,df;FOtpd; gpujpepjpj;Jtj;Jf;F Vw;g khjpupfspd; vz;zpf;if 

vOkhwhf epfo;j;jg;gl Ntz;Lk;.  (04 Gs;spfs;) 

 

 ,)  r%f tpQ;Qhdq;fspy; Gwtaj;jd;ik eypthf cs;sjw;F gpd;tUk; rpy 

fhuzq;fisf; Fwpg;gplyhk;. 

1. r%f tpQ;Qhdr; Nrhjidfspy; gupNrhjid rhj;jpakw;wjhfpd;wJ. 

2. r%f tpQ;Qhdr; Nrhjidfs; Ma;thsdpd; mftag; gz;Gfshy; 

ghjpf;fg;gLtjw;F mjpf re;ju;g;gk; cs;sJ. 

3. fhyj;Jf;F fhyk; ,lj;Jf;F ,lk; khwpf;nfhz;bUf;Fk; r%ff; 

fhuzpfspdhy; juTfs; khw;wkilfpd;wd. 

4. r%f tpQ;Qhdf; fUJNfhs;fs; kpfg; gue;jjhf ,Ug;gJld; 

ftu;ghlhdjhfTk; njsptw;wjhfTk; ,Uf;fpd;wJ. 

5. r%f tpQ;Qhdq;fspy; juTfSf;Fk; fUJNfhSf;Fk; ,ilapy; njhlu;Gfis 

Vw;gLj;JtJ fbdkhFk;. 

 ,JNghd;w gy fhuzq;fspdhy; r%f tpQ;qhdq;fspy; xUKfkhf Vw;Wf; 

nfhs;tjw;F ek;g KbahJs;sJ. 
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 MapDk; r%f tpQ;Qhdk; r%fj; Njhw;wg;ghLfis tpsq;fpf; nfhs;s cjTk; 

Xu; mwpthf gad;gLfpd;wJ. 

 ,d;W r%f tpQ;Qhdq;fspy; nghUspay; cstpay; Nghd;w Jiwfspy; 

gupNrhjidfs; gad;gLj;jg;gLfpd;wd. 

 juTfisr; Nrkpg;gjw;F xypg;gjpT> xspg;gjpTf; fUtpfs; 

gad;gLj;jg;gLfpd;wd. 

 fzpjKiwapyhd gFg;gha;T Kiwfs; gad;gLfpd;wd. ,tw;wpd; fhuzkhf 

Gwtaj; jd;ikfs; mjpfupf;fg;gLfpwJ. 

   gpur;rpidfs; $Wjy; 05 Gs;spfs; 

 khw;Wf; fUj;J 02 Gs;spfs; 

 nkhj;jk; 07 Gs;spfs; 

7) m)  

1.  fhl;Lf 𝑄 → ((𝑃 ∧ 𝑄) ↔ 𝑃) 

2. Q epg. ng. vL 

3.  fhl;Lf ((𝑃 ∧ 𝑄) → 𝑃) 

4.   (𝑃 ∧ 𝑄) epg. ng. vL 

5.   P 4. v. tpjp 

6.   fhl;Lf (𝑃 → (𝑃 ∧ 𝑄)) 

7.   P  epg. ng. vL 

8.   (𝑃 ∧ 𝑄) 7. 2 ,. tpjp 

9.    ((𝑃 ∧ 𝑄) ↔ 𝑃) 3. 6 ep. ep. ,L. epg. tpjp 

(04 Gs;spfs;) 

M)  

1. fhl;Lf. (∼ 𝑃 ∧ 𝑄) →∼ (𝑃 ↔ 𝑄) 

2. (∼ 𝑃 ∧ 𝑄) epg. ngW. vL 

3. ∼ (𝑃 ↔ 𝑄) fhl;Lf 

4. (𝑃 ↔ 𝑄) Neu. ng. vL 

5. (𝑄 → 𝑃) 4. ,U. ep. tpjp  

6. ∼ 𝑃 2. v. tpjp 

7. ∼ 𝑄 5. 6 kW. kW. tpjp 

8. 𝑄 2. v. tpjp  (04 Gs;spfs;) 
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,)  

1. (𝑄 ↔ 𝑆) → ((𝑃 ∨ 𝑄) ↔ (𝑃 ∨ 𝑆)) fhl;Lf 

2. (𝑄 ↔ 𝑆) epg. ng. vL 

3. (𝑃 ∨ 𝑄) → (𝑃 ∨ 𝑆) fhl;Lf  

4. (𝑃 ∨ 𝑄) epg. ng. vL 

5. (𝑃 ∨ 𝑆) fhl;Lf 

6. ∼ (𝑃 ∨ 𝑆) Ne. ng. vL 

7. 𝑃 fhl;Lf  

8. ∼ 𝑃 Ne. ng. vL 

9. 𝑄 4. 8 kW. tpjp. tpjp 

10. (𝑄 → 𝑆) 2. ,U. epg. tpjp 

11. 𝑆  10. 9. tpjp. tpjp. tpjp 

12. (𝑃 ∨ 𝑆)  11. Nr. tpjp 

13. ∼ (𝑃 ∨ 𝑆) 6. kP. tpjp 

14. (𝑃 ∨ 𝑆)  7. Nr. tpjp 

15. ∼ (𝑃 ∨ 𝑆)  6. kP. tpjp 

16. (𝑃 ∨ 𝑆) → (𝑃 ∨ 𝑄) fhl;Lf  

17. (𝑃 ∨ 𝑆)  ep. ng. vL 

18. (𝑃 ∨ 𝑄) fhl;Lf  

19. ∼ (𝑃 ∨ 𝑄) Ne. ng. vL 

20. 𝑃 fhl;Lf  

21. ∼ 𝑃  Ne. ng. vL 

22. 𝑆  17. 21. kW. tpjp. tpjp 

23. (𝑆 → 𝑄) 2. ,U. ep. tpjp 

24. 𝑄  23. 22 tpjp. tpjp. tpjp 

25. (𝑃 ∨ 𝑄)  24 Nr. tpjp 

26. ∼ (𝑃 ∨ 𝑄) 19 kP. tpjp 

27. (𝑃 ∨ 𝑄)  20 Nr. tpjp 

28. ∼ (𝑃 ∨ 𝑄) 19 kP. tpjp 

29. ((𝑃 ∨ 𝑄) ↔ (𝑃 ∨ 𝑆)) 3. 6 ep. ep. ,. ep 
 

(07 Gs;spfs;) 
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8) m)  njhFj;jwp Kiwf;F vjpuhd tpku;rdk; 

  Fwpg;ghf Nltpl;fpA+k; njhFj;jwp Kiwia ju;f;f uPjpahdJ my;y vdf;$wp 

epuhfupf;fpdwhu;. 

 fhs;n`k;gy;> fhs;nghg;gu; Nghd;w ca;j;jwpthjpfs; njhFj;jwp Kiwapaiy 

epuhfupf;fpd;wdu;. 

 tpQ;Qhdf; nfhs;iffs; vjidAk; mWjpahf epWtKbahJ vd;gJ njhFj;jwp 

Kiwf;F vjpuhd nghg;gupd; fUj;jhFk;. 

 njhFj;jwp thjj;jpy; vL$w;Wf;Fk; KbTf;Fkpilapyhd njhlu;G msitapay; 

uPjpahdjy;y. MfNt njhFj;jwpthjk; tha;g;gw;wjhFk;. 

 ,jdhy; tpQ;Qhd Kiwapyhd ca;j;jwp Kiwapayhf fl;b vOg;Gk; Kaw;rp 

Njitg;gl;lJ. 

c + k;: fhs;nghg;gupdJk;> Ngl;ld;wrdpdJk; Kaw;rpfs; 

 fzpjKiw mbg;gilapyhd msitapaypd; Njhw;wKk; fzpjKiw 

mbg;gilapyhd ngsjPftpay; Njhw;wKk; ca;j;jwp Kiwapd; tsu;r;rpf;F 

fhuzkhapd.   (7 Gs;spfs;) 

 M)  Kiwapaypy; mwpTrhu; ,ay;gpidg; NgZk; tpjj;jpYk; tpQ;Qhdr; 

nraw;ghLfspy; Gwtaj;jd;ikapdhy; NgZk; tpjj;jpYk; fUj;Jf;fis 

Kd;itj;jhu;. 

 yf;fhNjh]; tpQ;qhdf; Nfhl;ghnlhd;wpy; fbdikak; ghJfhg;G tisAk; vd 

,U gFjpfs; ,Ug;gjhf vLj;Jf; fhl;bdhu;. 

 tpQ;Qhd Kiwapay; vd ve;j xU KiwapaiyAk; Vw;Wf; nfhs;shJ 

tpQ;Qhd Ma;tpy; <LgLfpd;w tpQ;Qhdpfs; midtUk; xU nghJthd Ma;T 

epfo;r;rpj; jpl;lk; xd;wpd; gb nraw;gLjy; Ntz;Lk; vd yf;fhNjh]; 

Kd;nkhope;jhu;. 

 Ma;T epfo;r;rpj;jpl;lkhdJ Neu;fzpa Ma;Tf; fw;if> kiwf;fzpa Ma;Tf; 

fw;if vd;gtw;iw nfhz;litahFk;.  

 Neu;fzpa Ma;Tf; fw;if %yk; KbTfisg; ngwKbahj epiyapy; tpQ;qhdp 

mjidf; iftpl;L gpwpnjhU Nfhl;ghbw;fhd Ma;T epfo;r;rpj;jpl;lk; xd;wpy; 

<LgLthd;. 

 yf;fhNjhrpd; tpQ;Qhd Ma;T epfo;r;rpj;jpl;l Kiwapy; fhzg;gLk; gpujhd 

FiwghL vg;NghJ xU Ma;T epfo;r;rpj;jpl;lk; mjd; gq;fspg;G ,d;ikahy; 

Neu;f;fzpa Ma;Tf; fw;ifapid iftpLfpd;wJ vd;gij mJ Rl;bf; 

fhl;ltpy;iy vd;gjhFk;.  (08 Gs;spfs;) 

  
9) m) RUf;fj;jpl;lk; 

 F.  a khztu;fs; 

 G.  a Gj;jpAs;stu;fs; 

 H.  a Kaw;rpAs;stu;fs; 

 I.  a mjpu;~;lKs;stu;fs; 

∨ 𝑥(𝐹𝑥 ∧∼ 𝐺𝑥) → ∧ 𝑥(𝐹𝑥 → 𝐻𝑥).∨ 𝑥(𝐹𝑥 ∧ 𝐼𝑥)  

/ ∧ 𝑥(𝐹𝑥 →∼ 𝐻𝑥) →∨ 𝑥(𝐼𝑥 ∧ 𝐺𝑥)  (02 Gs;spfs;) 
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1. ∧ 𝑥(𝐹𝑥 →∼ 𝐻𝑥) → ∨ 𝑥(𝐼𝑥 ∧ 𝐺𝑥) fhl;Lf 

2. ∧ 𝑥(𝐹𝑥 →∼ 𝐻𝑥) epg. ng. v 

3. ∨ 𝑥(𝐹𝑥 ∧ 𝐼𝑥) V. $ 

4. (𝐹𝑦 ∧ 𝐼𝑦) 3 c. j 

5. 𝐼𝑦 4 v. tp 

6. 𝐺𝑦 fhl;Lf 

7. ∼ 𝐺𝑦 Ne. ng. v 

8. 𝐹𝑦 4. v. tp 

9. (𝐹𝑦 ∧∼ 𝐺𝑌) 7. 8 ,. tp 

10. (∨ 𝑥(𝐹𝑥 ∧∼ 𝐺𝑥) 9. c. ngh 

11. (∨ 𝑥(𝐹𝑥 ∧∼ 𝐺𝑥) → ∧ 𝑥(𝐹𝑥 → 𝐻𝑥)  v. $ 

12. ∧ 𝑥(𝐹𝑥 → 𝐻𝑥)  12. 11 tpjp. tpjp. tpjp 

13. (𝐹𝑦 → 𝐻𝑦)  13. ep. j 

14. (𝐹𝑦 →∼ 𝐻𝑦)  2. ep. j 

15. 𝐻𝑦  8. 14 tpjp. tpjp. tpjp 

16. ∼ 𝐻𝑦  8. 15 tpjp. tpjp. tpjp 

17. (𝐼𝑦 ∧ 𝐺𝑦)  5. 6 ,. tpjp 

18. ∨ 𝑥(𝐼𝑥 ∧ 𝐺𝑥)  18 c. ngh 

NtW tbtpYk; epWt KbAk;  (04 Gs;spfs;) 
 

M) RUf;fj;jpl;lk; 

 F.  a capu; cs;sit 

 G.  a rlg;nghUs;; 

(∧ 𝑥 𝐹𝑥 ∨∧ 𝑥𝐺𝑥).∧ 𝑥(𝐹𝑥 →∼ 𝐺𝑥) 

/ (∨ 𝑥𝐹𝑥 →∧ 𝑥𝐹𝑥)   (02 Gs;spfs;) 

1. (∨ 𝑥𝐹𝑥 →∧ 𝑥𝐹𝑥) fhl;Lf 

2. ∨ 𝑥 𝐹𝑥 epg. ng. v 

3. 𝐹𝑦 2. c. j 

4. ∧ 𝑥(𝐹𝑥 →∼ 𝐺𝑥) v. $. 2 

5. (𝐹𝑦 →∼ 𝐺𝑦) 4. ep. j  

6. ∼ 𝐺𝑦 5. 3 tpjp. tpjp. tpjp 

7. (∧ 𝑥 𝐹𝑥 ∨ ∧ 𝑥 𝐺𝑥) v. $ 

8. ∼∧ 𝑥 𝐺𝑥     fhl;Lf  

9.  ∧ 𝑥 𝐺𝑥 Neu. ng. vL 

10. 𝐺𝑦 9. ep. j 

11. ∼ 𝐺𝑦  kP. tp 

12. ∧ 𝑥 𝐹𝑥  7. 8 kW. tpjp. tpjp.   (04 Gs;spfs;) 
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,)  

1. ∧ 𝑥 𝐹𝑥 fhl;Lf 

2. ∨ 𝑥 𝐹𝑥 v. $. 2 

3. 𝐹𝑦 2. c. j 

4. ∧ 𝑥(𝐹𝑥 ↔ 𝑃) v. $. 1 

5. ∧ 𝑥(𝐹𝑥 → 𝑃) 4. ,. ep. tpjp  

6. ∧ 𝑥(𝑃 → 𝐹𝑥) 4. ,. ep. tpjp 

7. 𝐹𝑦 → 𝑃 5. ep. j 

8. 𝑃 7. 3 tpjp. tpjp. tpjp 

9. ( 𝑃 → 𝐹𝑥) 6. ep. j 

10. 𝐹𝑥 9. 8 tpjp. tpjp. tpjp  (03 Gs;spfs;) 
 

10) m)  

(i)  

 

 

 
 

 
 

(2 ½ Gs;spfs;) 

(ii) (𝑃 → 𝑄) ∧∼ (𝑄 ∨ 𝑅) ≡ ((∼ 𝑃 ∨ 𝑄) ∧∼ (𝑄 ∨ 𝑅))  

𝑜𝑟  ∼ (𝑃 ∧∼ 𝑄) ∧∼ (𝑄 ∨ 𝑅) 
 

 

 
 

 

 

 

(2 ½ Gs;spfs;) 
M)  

(i) mtjhd nkhopapd; Nfhl;ghl;lhf;fk; 

 mtjhd nkhopapd; Nfhl;ghl;L cs;slf;f ,ay;G Kiwapayhsu;fspd; 

jPtpu ftdj;jpw;F cs;shfpAs;sJ. 

 ,J cw;gj;jp ngha;g;gpj;jy; Nfhl;ghl;bw;F kl;Lkd;wp ca;j;jwp tha;g;Gg; 

ghu;j;jy; thjj;jpw;F gpur;rpidfisj; Njhw;Wtpf;fpd;w xd;whFk;. 

 epiyahd mtjhd thf;fpaq;fis Vw;Wf; nfhs;tJ vd;gJ ca;j;jwp 

thjpfis tpl njhFj;jwp thjpfspdhNyNa epfo;fpd;wJ. 

∼ 𝑄 ∨ (𝑄 ∧ 𝑃) 

𝑃 

𝑄 

𝑃 

𝑄 

𝑅 

(∼ 𝑃 ∨ 𝑄) ∧∼ (𝑄 ∨ 𝑅) 
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 njhFj;jwp mtjhdq;fs; epiyahdjhf miktijg; Nghy RahjPdkhdJ 

vd;gJk; mtu;fspd; fUj;jhFk;. 

 me;jtifapy; Nfhl;ghL cs;slf;fk; mtjhdj;jpYk; njhFj;jwpthjpfspd; 

mbg;gil rpf;fYf;F cupajhFk;. 

 rhu;G thjpfspd; fUj;Jg;gb mtjhdnkhop epiyahd mu;j;jj;jpid 

nfhz;like;j xd;wy;y. khwhf mJ ntt;NtW re;ju;g;gq;fSf;F Vw;w 

tifapy; mu;j;jq;fis ngw;Wf; nfhs;Sk;  

c + k;: jpzpT njhlu;ghf [d;];iudpd; rhu;G thjj;jpy; jug;gLfpd;w 

vz;zf;fU epA+l;ldpd; fUj;jpy; ,Ue;J NtWgl;lJ. (05 gs;spfs;) 

 

(ii) tpQ;QdhKk; xOf;ftpaYk; 

 kdpj tho;tpy; tpQ;Qhdk; NeubahfTk; kiwKfkhfTk; ngw;Ws;s 

neUq;fpa njhlu;Gfspdhy; kdpj ngWkhdq;fspYk; gz;ghLfspYk; 

Vw;gLj;Jk; jhf;fk; kdpj xOf;ftpay; newpKiwfspy; ngUk; tpupriy 

Vw;gLj;Jfpd;wJ. 

kdpj Fyj;jpw;Fj; jPikfis Vw;gLj;Jtjhf tpQ;Qhdk; khwp tUfpd;wjh? 

kdpjDf;F topfhl;Lk; rf;jp tpQ;Qhdj;Jf;F cz;L vd;gJ rupah? my;yJ 

kdpj topfhl;lypd; tpQ;Qhdk; nraw;gLk; vdf; $WtJ rupah? 

Nghd;w tpdhf;fs; xOf;ftpay;> nka;apay; rhu;e;j gpur;rpidfspd; 

Kf;fpaj;Jtj;ij ntspg;gLj;Jtd. 

 ,tw;Wld; itj;jpa xOf;fg; gpur;rpidiaAk; fUj;jpy; nfhz;L Gs;sp 

toq;fyhk;   (05 Gs;spfs;) 

 

(iii) etPd njhopy;El;gtpaYk; %d;whk; cyfKk; 

 tpQ;Qhd njhopy;El;g Kd;Ndw;wq;fs; xU ehl;bd; mgptpUj;jpf;Fk; 

tho;f;ifj; ju cau;r;rpf;Fk; mtrpakhdjhFk;.  

 %d;whk; cyf ehLfs; nghJtpy; mjpf rdj;njhif cs;s ehLfshFk;. 

mgptpUj;jp mile;JtUk; ehLfs; MFk;. 

 czT> Ntiytha;g;G Vida trjpfis Vw;gLj;jpf; nfhLg;gjw;F 

%yjdk; gpur;rpidahf cs;sJ. 

 njhopy;El;g Kiwfisg; gad;gLj;jp ngUksT gzj;ij %d;whk; 

cyfehLfs; xJf;f KbahJs;sJ. 

 ,jdhy; %d;whk; cyfehLfs; mgptpUj;jp mile;j ehLfspd; njhopy;El;g 

cjtpfisNa Ntz;b epw;fpd;wd.  

 ,jdhy; Njitaw;w jiyaPLfs; Vw;gLfpd;wd. (05 Gs;spfs;) 

 


