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gFjp - 1 

 

tpdhg;gj;jpuk; - I 

 

1)  2  11) 2  21) 4  31) 1  41) 5 

2)  1  12) 1  22) 3  32) 3  42) 3 

3)  4  13) 5  23) 3  33) 1  43) 4 

4)  2  14) 3  24) 2  34) 4  44) 2 

5)  5  15) 3  25) 4  35) 5  45) 3 

6)  4  16) 4  26) 5  36) 2  46) 4 

7)  3  17) 4  27) 2  37) 2  47) 1 

8)  3  18) 1  28) 5  38) 3  48) 2 

9)  1  19) 2  29) 3  39) 4  49) 5 

10) 5  20) 5  30) 4  40) 1  50) 1 

  

02 X 50 = 100 Gs;spfs; 

 

tpdhg;gj;jpuk; I 100 Gs;spfs; 

tpdhg;gj;jpuk; II   

gFjp I   20 Gs;spfs; 

gFjp II     

gFjp III     

nkhj;jk;  100 Gs;spfs; 

,Wjpg; Gs;sp   
𝟐𝟎𝟎

𝟐
= 𝟏𝟎𝟎 Gs;spfs; 
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tpdhg;gj;jpuk; – II 

gFjp – I 

01.  

i) epug;gpAk; / tFg;G my;yhjJk; 

ii) r%f tpQ;Qhdk; 

iii) `Pf;]pd; tpjp 

iv) KuZiu 

v) 
3

5
  

vi) KbT Nkw;nfhs;sy; Nghyp 

vii) epiwf;Nfw;g tpy; tpfpjhrhu mbg;gilapy; ,Of;fg;gLk; 

viii) Fiwj;jdpikahf;f tpjp 

ix) Kuzhd ,Ufl;lisg;gbkk;  

x) khfhzkl;l Nkd;KiwaPl;L ePjpkd;wj;jpy; 

(10X2=20 Gs;spfs;) 

 

02. m) kWkhw;wk; vd;gJ %yj;jutpd; fUj;J khwhjpUf;f mjd; vOthia vOthahfTk; 

gadpiyapd; kiwiag; gadpiyahfTk; nfhz;L cl;fpilahd Kbitg; ngWk; 

mDkhdk; MFk;.  

typjhd kWkhw;w tpjpfs;.                      (1 Gs;sp) 

i) gadpiy kWf;fg;gl Ntz;Lk; 

ii) msT khw;wg;gly; $lhJ 

iii) gz;G kWf;fg;gl Ntz;Lk; 

 (3 Gs;spfs;)  
 

 M)  

i)  

 

 

 

  tha;g;ghd thjk;       (3 Gs;spfs;) 

 

ii)  

 

 

 
 

  tha;g;gw;w thjk; 

vL$w;Wf;fspy; tpahg;jp milahj vg;gjKk; Kbtpy; tpahg;jp milaf;$lhJ 

vd;w gpujhd tpjp kPwg;gl;lJ. 

ngUk;gj rl;ltpNuhjg;Nghyp Vw;gl;Ls;sJ.  

(3 Gs;spfs;) 

M  P   - A 

S   M  - A 
 

S    P  - A 

 

√ 

  

√ 

√ 
∝ 

∝ √ 

P  M   - O 

S   M  - A 
 

S    P  - E 

 

× 

  

√ 

√ 
∝ 

√ √ 
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 ,)  

i) RUf;fj;jpl;lk; 

A  – tpyq;Ffs; tFg;G 

B  – caukhdit tFg;G 

 

 

FwpaPl;lhf;fk; :- 

𝑥∈𝐴
𝐴∧𝐵≠∅

∴𝑥 ∈  𝐵
    

 

          / tha;g;gw;wthjk;    (3 Gs;spfs;) 

ii) RUf;fj;jpl;lk; 

A  – ehLfs; tFg;G  

x  – mT];Nuypah 

y –  ,yq;if 

 FwpaPl;lhf;fk; :-  

 
(𝑥∧𝑦) ∈ 𝐴

∴    𝐴  ≠ ∅
  

      tha;g;ghdJ      (3 Gs;spfs;) 

  

03. m)  

i)  

1) ((~𝑃 ∨ 𝑄) ∧ (∼ 𝑄 ∨ 𝑃) → (𝑃 ↔ 𝑄) vdf;fhl;Lf.  

2)   ((~𝑃 ∨ 𝑄) ∧ (∼ 𝑄 ∨ 𝑃))  epg. ng. vL 

3)      (𝑃 → 𝑄)    vdf;fhl;Lf. 

4)    𝑃     epg. ng. vL 

5)      (∼ 𝑃 ∨ 𝑄)    2. v. tpjp   

6)    𝑄     5. 4. k. tp. tpjp 

7)      (𝑄 → 𝑃)    vdf;fhl;Lf.   

8)      𝑄     epg. ng. tpjp 

9)      (∼ 𝑄 ∨ 𝑃)    2. v. tpjp 

10)      𝑃     9. 8. k. tp. tpjp  

11)       (𝑃 ↔ 𝑄)    3. 7. ep.ep.,.ep. tpjp 

(3 Gs;spfs;) 

 

 

 

 

 

𝑢 
A B 

𝑥 
x 

𝑢 

A 

𝑥 𝑦 
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 ii)  

1)  ∼ (𝑃 ↔ 𝑄) → (𝑃 →∼ 𝑄)   vdf;fhl;Lf. 

2)   ∼ (𝑃 ↔ 𝑄)    epg. ng. vL 

3)    (𝑃 →∼ 𝑄)    vdf;fhl;Lf. 

4)      𝑃     epg. ng. vL 

5)       ∼  𝑄    vdf;fhl;Lf.   

6)        𝑄    Neu. ng. vL 

7)         (𝑃 → 𝑄)   vdf;fhl;Lf. 

8)           𝑃    epg. ng. vL 

9)       𝑄    6. kp tpjp     

10)      (𝑄 → 𝑃)   vdf;fhl;Lf. 

11)         𝑄    epg. ng. vL 

12)            𝑃    4. kp. tpjp 

13)      (𝑃 ↔ 𝑄)   7.10. ep. ep. ,. ep. tpjp 

14)        ∼ ( 𝑃 ↔ 𝑄)  2. kp. tpjp 

15)    (∼ 𝑄 ↔ 𝑃)   vdf;fhl;Lf. 

16)       ∼  𝑄   epg. ng. vL 

17)        𝑃    vdf;fhl;Lf. 

18)        ∼  𝑄   Neu. ng. vL 

19)        (𝑃 → 𝑄)   vdf;fhl;Lf. 

20)      𝑃   epg. ng. vL 

21)      𝑄   vdf;fhl;Lf. 

22)      ∼  𝑄   Neu. ng. vL 

23)      𝑃   20. kp. tpjp 

24)      ∼  𝑃   18. kp. tpjp 

25)       (𝑃 → 𝑄)  vdf;fhl;Lf. 

26)            𝑄  epg. ng. vL    

27)            𝑃  vdf;fhl;Lf. 

28)      ∼ 𝑃  Neu. ng. vL 

29)      𝑄  26. kp. tpjp 

30)      ∼ 𝑄  16. kp. tpjp 

31)         (𝑃 ↔ 𝑄)  19. 25. ep. ep. ,. ep. tpjp      

32)       ~(𝑃 ↔ ~𝑄)  2. kp. tpjp 

33)    (𝑃 ↔ ~𝑄)       3. 15 ep. ep. ,. ep. tpjp   

       (5 Gs;spfs;) 
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 M) ((𝑄 ∨∼ 𝑃) →   ~(𝑃 ∨ 𝑄)) 

  ∼ ((𝑄 ∨∼ 𝑃) ∧ (𝑃 ∨ 𝑄)) 

   

 

 

 

 

(4 Gs;spfs;) 

 

,)    (𝐴. 𝐵) + (𝐴. 𝐵) + (𝐴. 𝐵) + (𝐴. 𝐵) = (𝐴 + 𝐵) 

 

   

(4 Gs;spfs;) 

 

04. m)   

 RUf;fj;jpl;lk; 

P  –  N[hd; njhy;ypayhsu; 

Q –  khu;l;bd; njhy;ypayhsu; 

R –  fpup];bdh xU kUj;Jtu; 

S –  nlhdhy;l; Mrpupau; 

T – w]y; Mrpupau; 

FwpaPl;lhf;fk; 

((𝑃 ∧ 𝑄) → 𝑅). ((𝑆 ∨ 𝑇) → ~𝑅) ∴ (𝑃 ∨ ~𝑇) 

((𝑃 ∧ 𝑄) → 𝑅)  ∧  ((𝑆 ∨ 𝑇) → ∼ 𝑅)) → (𝑃 ∨ ∼ 𝑇)  

 F  F  T   T  F    T     T T T   T   T       F   F  F   F    

 

P F 

Q T / F 

R F 

S T / F 

T. T    Kuz; ,y;iy / tha;g;gw;wthjk; 

 (4 Gs;spfs;) 

M)  

i) ,t; thf;fpak; ngha; MFk; 

  ,q;F %ykhwpypahd ,ul;il cl;fpilapd; Kd;ndLg;gpy; P cz;ik 

vdpd; cwo;tpd;gb (𝑃 ∨ 𝑄) cz;ik. gpd; vLg;gpy; ∼ 𝑃 ngha; vd;gjhy; 

,izg;gpd;gb (∼ 𝑃 ∧ 𝑅) ngha; MfNt ,ul;il cl;fpil thf;fpak; ngha; MFk;. 

(2 Gs;spfs;) 

ii) ,t;thf;fpak; cz;ik 

  ,q;F KbT khwpypahd cl;fpilapd; Kd; vLg;gpy; P cz;ik vd;gjhy; 

cl;fpilapd;gb (𝑄 → 𝑃) cz;ik ,jdhy; ~(𝑄 → 𝑃) vd;gJ ngha;. 

MfNt gpd; vLg;G vt;thW ,Ug;gpDk; Kbthd cl;fpil cz;ikahdJ.  

(2 Gs;spfs;) 

 

 

 

Q 

P 

A 

B 

(A ∨ B) 
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,) RUf;fj;jpl;lk; 

 P  –  gwitfSf;F ,wf;iffs; ,Uf;Fk; 

 Q –  gwitfshy; gwf;f KbAk; 

 R –  fhfk; gwf;Fk;  

 

FwpaPl;lhf;fk; 

 (~(𝑄 → 𝑃)   ,   𝑃  ∴   𝑅            (2 Gs;spfs;)
 . 

1)   ~𝑅    vdf;fhl;Lf 

2)  ∼ 𝑅    epg. ng. vL  

3)    ∼ (𝑄 → 𝑃)    vL. $w;W. 1 

4)    𝑃     vL. $w;W. 2    

5)    (𝑄 → 𝑃)   vdf;fhl;Lf. 

6)      𝑄    epg. ng. vL 

7)      𝑃    4.  kp. tpjp 

8)     (𝑄 → 𝑃)    5. kp. tpjp   

9)      ~(𝑄 → 𝑃)  3. kp. tpjp 

(2 Gs;spfs;) 
  

ii) RUf;fj;jpl;lk; 

 P  –  mts; jpUkdk; nra;jpUj;jy; 

 Q –  mts; xU Mrpupia 

 R –  mts; tpthfuj;Jg; ngw;wts; 

 S – mts; jdpikapy; ,Uf;fpwhs;.   

FwpaPl;lhf;fk; 

 ((𝑃 → ~𝑄)   ,   (𝑄 ∨ 𝑅 )   , (𝑅 → 𝑆)  ∴ (𝑃 → (𝑅 ∧ 𝑆)       (2 Gs;spfs;) 

 

1)   (𝑃 → (𝑅 ∧ 𝑆)   vdf;fhl;Lf 

2)  𝑃    epg. ng. vL  

3)    (𝑃 →∼ 𝑄)    vL. $w;W. 1 

4)  (𝑄 ∨ 𝑅)    vL. $w;W. 2    

5)  (𝑅 → 𝑆)   vL.  $w;W. 3 

6)  ∼ 𝑄    3. 2. tp. tp. tpjp 

7)  𝑅    4. 6.  k. tp. tpjp 

8)  𝑆     5. 7. tp. tp. tpjp   

9)  (𝑅 ∧ 𝑆)    7. 8. ,. tpjp 

(2 Gs;spfs;) 
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05. m)  

i)    1) ∼ (𝑃 ↔ 𝑄)        

  2) (∼ 𝑃 ∨∼ 𝑄)          

  3) 𝑅 

4) ∼ (𝑃 ↔∼ 𝑅)             

 

 

 

 

 

 

 

 

 

 

       jpwe;j tpUl;rk; 

       tha;g;gw;wJ    (3 Gs;spfs;) 

 

ii)    1) ∼ ((𝑃 ∨ 𝑄) → 𝑅) 

  2) ((𝑃 ∧ 𝑅) → 𝑆)           

3)  ∼ (𝑃 → 𝑆)             

 
 

 
 

 
 
 
 
 
 
 

 

 

 

      %ba tpUl;rk; 

      tha;g;ghdJ     (3 Gs;spfs;) 

 

M)  

i) RUf;fj;jpl;lk; 

F  – a  tpQ;Qhdp 

G – a  nka;apayhsu; 

H – a  fz;Lgpbg;ghsu 

A – epA+l;ld; 

 

∼ 𝑄 
𝑃

? 

∼ 𝑃 

𝑄

? ? X

? 

𝑃 

𝑅 

  ∼ 𝑄   ∼ 𝑃 

∼ (𝑃 ∧ 𝑅) 

∼ 𝑃 
∝

? 

∼ 𝑅 

𝑅

? 

∼ (𝑃 ∨ 𝑄) 
∝

? 
∼ 𝑃 

X

? 

𝑃 

∼ 𝑆 

𝑆 
 𝑋 
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FwpaPl;lhf;fk; 

 ∧𝑥 ((𝐹𝑥 →∼ 𝐺𝑥)  ∧    ∧𝑥 (∼ 𝐺𝑥 → 𝐻𝑥)  →  (𝐹𝐴 →  𝐻𝐴)    (2 Gs;spfs;) 

 

1)   (∧𝑥 (𝐹𝑥 →∼ 𝐺𝑥)  ∧  ∧𝑥 (∼ 𝐺𝑥 → 𝐻𝑥)  →  (𝐹𝐴 →  𝐻𝐴) vdf;fhl;Lf.  

2)    (∧𝑥 (𝐹𝑥 →∼ 𝐺𝑥)  ∧  ∧𝑥 (∼ 𝐺𝑥 → 𝐻𝑥)    epg. ng. vL 

3)       (𝐹𝐴 → 𝐻𝐴)     vdf;fhl;Lf.  

4)         𝐹𝐴      ep. ng. vL 

5)         ∧𝑥 (𝐹𝑥 →∼ 𝐺𝑥)     2. v. tpjp   

6)        ∧𝑥 ( ∼ 𝐺𝑥  → 𝐻𝑥)     2. v. tpjp 

7)       (𝐹𝐴 →∼ 𝐺𝐴)      5. ep. j. tpjp   

8)       ∼ 𝐺𝐴      4. 7. tp. tp. tpjp 

9)       ( ∼ 𝐺𝐴  → 𝐻𝐴)      6. ep. j. tpjp 

10)      𝐻𝐴      8. 9. tp. tp. tpjp  

(3 Gs;spfs;) 
 

ii) RUf;fj;jpl;lk; 

F  – a  goq;fs; 

G – a  ,dpg;ghdit 

FwpaPl;lhf;fk; 

 ∧𝑥  𝐹𝑥   .  ~  ∧𝑥  𝐺𝑥   ∴    ∨ 𝑥  (𝐹𝑥 ∧∼ 𝐺𝑥)       

 

1)   ∨𝑥 (𝐹𝑥 ∧∼ 𝐺𝑥)     vdf;fhl;Lf.  

2)    ∼∨𝑥 (𝐹𝑥 ∧∼ 𝐺𝑥)    Neu. ng. vL 

3)     ∧𝑥 𝐹𝑥    vL. $w;W. 1 

4)       ∼∧𝑥 𝐺𝑥    vL. $w;W. 2 

5)        ∧𝑥 𝐺𝑥    vdf;fhl;Lf.   

6)       𝐺𝑥     vdf;dhl;Lf. 

7)       ∼ 𝐺𝑥     Neu. ng. vL   

8)       𝐹𝑥    3. ep. j. tpjp 

9)       ( 𝐹𝑥  ∧∼ 𝐺𝑥)    8. 7. ,. tpjp 

10)      ∨𝑥 (𝐹𝑥 ∧∼ 𝐺𝑥)    9. F.  ngh.  tpjp  

11)    ∼ ∨𝑥 (𝐹𝑥 ∧∼ 𝐺𝑥)  2. kp. tpjp 

(3 Gs;spfs;) 
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my;yJ 

∧𝑥  𝐹𝑥   ,   ∨𝑥  ∼ 𝐺𝑥   ∴  ∨ 𝑥  (𝐹𝑥 ∧∼ 𝐺𝑥) 
 

1)    ∨𝑥 (𝐹𝑥 ∧∼ 𝐺𝑥)    vdf;fhl;Lf.  

2)     ∧𝑥 𝐹𝑥    vL. $w;W. 1 

3)    ∨𝑥∼ 𝐺𝑥   vL. $w;W. 2 

4)      ∼ 𝐺𝑦   3. F .j. tpjp 

5)      𝐹𝑦    2.ep. j. tpjp   

6)    (𝐹𝑦 ∧∼ 𝐺𝑦)    5. 6. ,. tpjp  

7)    ∨𝑥 (𝐹𝑥 ∧∼ 𝐺𝑥)   6. F. ngh.   

 (3 Gs;spfs;) 
 

06. m) epakg;Nghyp vd;gJ ca;j;jwp thjq;fspy; mDkhd tpjpfs;> mikg;Gf;fs;> epakq;fs; 

kPwg;gl;LtUk; typjw;w thjq;fs; MFk;. ,it ghuk;gupa kw;Wk; etPd mDkhd tpjp 

kPwg;gLtjhy; Vw;gLk;. 

c+k; :- kio nga;Ak; vdpd; epyk; eidAk;. 

epyk; eide;Js;sJ. MfNt kio nga;;Js;sJ. 

epakkpy;Nghyp vd;gJ ca;j;jwp my;yhj ju;f;fq;fspy; nghUs;gpio> nrhw;gpio 

fhuzkhf Vw;gLgit. 

njhFj;jwpju;f;fj;jpy; KbTf;fhd rhl;rp / Mjhuk; nghUj;jkw;wjhf> FiwghL 

cilajhf tUk; epiyapy; ,g;Nghyp Vw;gLk;. 

rhjhuz ciuahly; Vw;gLk; jtWfs; ,itahFk;. 

c+k; :- ,yq;if fpwpf;fw; mzp fle;jgy Nghl;bfspy; Njhy;tpiar; re;jpj;J 

te;Js;sJ. MfNt mjd; jiytu; rpwe;j fpwpf;fw;tPuu; my;y.  

(4 Gs;spfs;)   

M)  

i) rKjhag;Nghyp 

,q;F irtf;fwp> xt;nthd;Wk; Rit my;y vd;w jdpj;jdp gz;Gfspy; ,Ue;J 

irtf;fwp Ritay;y vd;w KOikg;gz;G mDkhdpf;fg;gl;bUg;gjhy; 

rKjhag;Nghyp MFk;.     

(3 Gs;spfs;) 

ii) mjpfhug;Nghyp 

,q;F tha;g;Gw;WNeha; njhlu;ghd mwpT> mDgtk; mw;w ,urhadtpayhssu; 

ntw;wpiy rg;Gjy; tha;g;Gw;W Neha;f;F fhuzk; vdf; $wpajhy; ehk; rupahdnjd 

Vw;f Ntz;Lk; vdf; $wpajhy; mjpfhug;NghypahFk;. 

(3 Gs;spfs;) 

,) 

i) Neu;T thf;fpaq;fs; - kjpg;gPl;L thf;fpak; 

mDgt cyfpay; njhlu;ghd tplaq;fs; rhu;e;j $w;Wf;fs; Neu;T thf;fpak; MFk;. 

,it mDgt tpQ;Qhdkhd ,aw;if tpQ;Qhdk; r%f tpQ;Qhdk; njhlu;ghd 

$w;Wf;fs; MFk;. 

c+k;  :- 1) ,yq;ifapy; Vup cs;sJ.  

  2) me;j Nehahspf;F mjp$ba fhaq;fs; cs;sJ. 
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,t;tif thf;fpaq;fs; mDgtNeu;Tld; nghUe;Jkplj;J cz;ik vdTk; 

nghUe;jhJtpbd; ngha; vdTk; $wg;gLfpd;wJ. 

kjpg;gPl;L thf;fpak; vd;gJ ed;ik jPik / gad; gadw;wJ njhlu;ghd $w;Wf;fs; 

MFk;. xOf;ftpay;> mofpay; njhlu;ghd $w;Wf;fs; ,jpylq;Fk;. 

c+k;  :- 1) jUkk; nra;tJ ey;yJ 

  2) ,sk; ngz;fs; mofhf ,Ug;gJ ey;yJ 

,t;tiff;$w;Wf;fs; cz;ik ngha; mwpaf;$baJ. my;y ed;ik jPik gw;wpa 

ngWkhd thf;fpaNk MFk;.  

  

ii) fz;zhy; Rl;l rhl;rp re;ju;g;grhl;rp.  

Fw;w tof;F tprhuizfspy; Fw;wr;nrhy; njhlu;ghf Neubahf fz;ltu; $Wk; 

rhl;rpak; fz;zhy; Rl;l rhl;rpak; MFk;.  

,J Neu;rhl;rp vd;Wk; miof;fg;gLk;. ,J mjpf tYthd rhl;rpak; MFk;.  

c+k;  :- nfhiy tof;F tprhuiz xd;wpy; Y vd;gtu; Z I Rl;Lf;nfhiy nra;jij 

X  jhd; fz;ljhf $Wk; rhl;rp fz;zhy; fz;l rhl;rp MFk;.  

re;ju;g;gr;rhl;rp vd;gJ Fw;w tof;F tprhuizfspy; fz;zhy; Rl;l rhl;rpak; 

,y;yhj re;ju;g;gj;jpy; gad;gLj;Jk; rhl;rpfs; MFk;. 

,jd;gb gif czu;T> mr;RWj;jpa rk;gtk; gad;gLj;jpa MAjk;> iftpuy; 

milahsk;> gpw nghUl;fs; vd;gtw;iwg; gad;gLj;jp mDkhdpj;jy;.  

re;ju;g;gr;rhl;rp MFk;. 

c+k; :- nfhiy tof;F xd;wpy; Y f;Fk; Z f;Fk; ,ilapy; ,Ue;j gif czu;T 

  Y, Z I mr;RWj;jpa epfo;T  

Y nfhiyf;Fg; gad;gLj;jpa MAjj;ij kiwj;J itj;jpUe;jJ. 

Y  rk;gt ,lj;jpy; ,Ue;J Xbr;nrd;wJ. Nghd;w epfo;Tfs; ,t;tifr; rhl;rp MFk;. 

(3 Gs;spfs;) 

 

gFjp III 

 

07. m)   

 tpQ;Qhdg; nghJikahf;fj;J}lhf jhd; tpQ;Qhd mwpT ngwg;gLfpwJ. ,t;thwhd 

nghJikahf;fj;juT ca;j;jwp Kiwf;F gad;gLj;jg;gLfpd;wJ. MapDk; juty;yhj 

nghJikahf;fj;ijg; ngw;Wf;nfhs;tjw;F vt;tsT J}uk; xUtu; Nghuhl Ntz;Lk;. 

cyfk; gw;wpa juTfNshL Nghuhba fpNuf;ff; (njhykp) Gtpikaf;Nfhl;ghl;Lf;F 

nrd;wdu;.   

nfhg;gdpf;f]; ,Nj Nghuhl;lj;ij nra;J #upa ikaf;Nfhl;ghl;bw;Fr; nrd;whu;. 

nfg;yu; ePs;tl;lg;ghijiag; ngw;Wf; nfhs;tjw;fhd juTfNshL 8 tUlq;fs; 

Nghuhbdhu;. 

 njhFj;jwp tha;g;G ghu;j;jy; thjj;ij Nehf;fpd; ,q;F juTfNshL nghUe;jpr;nry;y 

Ntz;Lk;. juT nghUj;jkpd;wp ,Ue;jhy; NtW gupNrhjid %yk; mjid rup nra;J 

nfhs;s Ntz;Lk;. ,y;iyNay; fUJNfhs; kW jpUj;jk; nra;ag;gl;L mJ kPs; 

cUthf;fg;gl Ntz;Lk;.  

 nghg;gupd; fUj;jpy; Nehf;fpd; CfKk; epuhfupj;jYk; tpQ;Qhdg;gz;ghFk;. 

juNthL nra;fpd;w Nghuhl;lj;jpy; Nfhl;ghl;il Njhy;tpailar; nra;jy; Kbtpy;yhj 

Nghuhl;lkhFk;.  
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ngha;ahd Nfhl;ghl;il epuhfupj;Jtpl;L Gjpa Nfhl;ghl;il juNthL Nkhjr;nra;tJ 

tpQ;QhdpapDila Kbtpy;yhj Kaw;rpahf ,Uf;f Ntz;Lk;.   

 ,d;W Rje;jpukhf juT ,y;iy vd;w epiy cUthfpAs;sJ. Nlhy;ldpd; 

mZf;Nfhl;ghL rpy mZf;fspd; epiw njhlu;ghd fzf;fPl;il khw;wpaikj;jJ.  

(6 Gs;spfs;) 

M) A, B Gs;sp tpgug;nghJikahf;fk; 

A tpsf;ff;fUJNfhs; my;y> B tpsf;ff;fUJNfhs; MFk;.  

B apy; fhuz tpsf;fk; ,lk;ngw;Ws;sJ. 

(4 Gs;spfs;) 

,) 

𝐹 =  𝐺   

𝑀1 × 𝑀2

𝑟2
 

 

,jd;gb 𝑀1,   𝑀2 vd;gd ,U nghUl;fspd; jpzpTfs; xd;iw xd;W ftu;fpd;wd.  

r vd;gJ mtw;Wf;fpilapyhd J}uk;  

,jdbg;gilapy; nfg;gupd; tpjp> fypypNahtpd; tpjp tpsf;fg;gLfpd;wJ.  

(3 Gs;spfs;) 

 

i) epA+l;ld; jdJ Nfhl;ghl;ilf; nfhz;L G+kpapdhy; re;jpud; <u;f;fg;gLtJ njhlu;ghfr; 

nra;ag;gl;l fzpg;GPL (vjpu;T $wy;> mtjhdj;Jld; nghUe;jhjjhy; jw;fhypfkhf 

mij iftpl;lhu;) 

gy tUlq;fspd;gpd; Gjpa vjpu;T$wy;fs; mtjhdj;Jld; nghUj;jp tUtijf; 

fz;lhu;. ,jdhy; mf;fUJNfhis Vw;Wf;nfhz;lhu;.  

 GtpaPu;g;G tpjpapd;gb fzpf;fg;gl;l ANud]; Nfhypd; Rw;Wg;ghij mtjhdpj;j 

Rw;Wg;ghijapy; ,Ue;J NtWgl;likf;fhd fhuzj;ij tpgupf;Fk; NghJ Gjpa 

vjpu;T$wyhf neg;bA+d; fz;lwpag;gl;lJ.  

(3 Gs;spfs;) 

08. m)  

i) Nfhl;ghL xd;iw Nrhjidf;F cl;gLj;Jifapy; Fwpj;j mf;Nfhl;ghl;by; 

,lk;ngw;wpUf;fpd;w Neubahf Gyf;fhl;rpf;F cl;glhj vz;zf;fUf;fs; Nfhl;ghl;Lg; 

nghUs; MFk;. 

(2 Gs;spfs;) 

Neuy; Nrhjidapy; tha;g;Gg; ghu;f;fg;gLk;.         (1 Gs;sp) 

 

ii)  

 mZf;Nfhl;ghl;by; ,yj;jpud;> GNuhj;jpud;fs; njhlu;ghdit.  

 thA %yf;$w;wpaf;ff; Nfhl;ghl;by; thA cUthfp ,Ug;gJ njhlu;e;J ,aq;fpf; 

nfhz;L ,Uf;fpd;w mZf;fspdhy; MFk;.  

(2 Gs;spfs;) 

M)  

i) njhiyf;fhl;b :- 

,f;fUtp fypypNah fypypapdhy; cUthf;fg;gl;lJ. njhiy Nehf;fpahdJ 

xspiaAk; Vida ,yj;jpud; fhe;j miyfisAk; xd;W Nru;j;Jr; nraw;gLj;JfpwJ. 
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,jd; %yk; njhytpy; cs;s nghUl;fs; mtjhdpf;fTk; cUg;ngUf;fk; cU 

mz;kpg;Gr; nra;aTk; cjTfpd;wJ.  

tpQ;Qhdj;jpy; Gjpa fUJNfhs;fis cUthf;fTk; Nfhl;ghLfis cWjpg;gLj;jTk; 

cjTfpd;wJ.  

c+k;  :- 1) fypypNah thd;nghUl;fs; njhlu;ghf Muha;e;jik. 

  2) ANud]; fpufk; ep&gpf;fg;gl;lJ. 

 (3 Gs;spfs;)   

ii) EZf;Ff;fhl;b :- 

,f;fUtp md;udp yPtd;Nfh vd;w tpQ;Qhdpahy; cUthf;fg;gl;lJ. 

ntw;Wf;fz;fSf;F Gyg;glhj Njhw;wg;ghLfis mtjhdpf;f cjTk;. 

c+k;  :- Ez;zq;fpfis mtjhdpj;jy; 

EZf;Ff;fhl;b mtjhdj;jpw;F cl;gLk; nghUl;fspd; tpyhrhg;gLj;jpa xU gpujp 

tpk;gj;ij cUthf;Fk;. 

 ,f;fUtp Gjpa fUJNfhs;fis cUthf;fTk; Nfhl;ghLfis epWtKk; cjTk;. 

c+k;  :-  Y}apgh];uupd; Ma;Tfs;  

(3 Gs;spfs;) 

   

,) Nrhjidf;Fs;shFk; tplaq;fis vOkhwhf vy;yh tifapYk; rkkhf ,Uf;Fk; 

tifapy; ,U FOf;fshfg;gpupj;J mtw;wpy; xU FOit fl;Lg;gLj;jhJk; kw;iwa 

FOit fl;Lg;gLj;jhJ epfo;e;Jk; Nrhjid fl;Lg;ghl;Lf; FOKiwahFk;. 
  

,k;KiwahdJ capupay; tpQ;Qhdk;> kUj;Jtk;> cstpay; Nghd;w Jiwfspy; 

mjpfk; gad;gLtJ MFk;. 

Vida r%ftpQ;Qhdj;Jiwfspy; ,k;Kiwiag; gad;gLj;Jtjpy; ,lu;ghLfs; 

cs;sd.  

c+k;  :- Y}apgh];uu; ePu; ntWg;G Neha;f;fhd jLg;G+rp kUe;ij fz;Lgpbg;gjw;F 

,k;Kiwiag; gad;gLj;jpdhu;. 

(gad;gLj;jpa tpjk; tpgupj;Jf;fhl;l Ntz;Lk;) 

(5 Gs;spfs;)  

  

09. m) 

i) (
7

11
×

5

10
) × (

4

11
×

6

10
) 

35

110
×

24

110
=

59

110
  

(2 Gs;spfs;) 

(NtW tpjkhfTk; rupahd tpil vOjpapUg;gpd; Gs;sp toq;Ff) 
 

ii) (
7

11
×

5

10
) × (

4

11
×

4

10
) 

35

110
×

16

110
=

51

110
  

(2 Gs;spfs;) 
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M) ,il :- 

xU vz;njhFjpapy; cs;s vy;yh Gs;spfisAk; $l;b mjd; nkhj;jj;ij 

cWg;Gf;fspd; vz;zpf;ifahy; gpupf;f tUtJ ,il MFk;. 

c+k;  :- 1 2 3 4 5 vd;gjpy; ,il  

  
15

5
= 3          (2 Gs;spfs;) 

 

Mfhuk; :- 

vz; njhFjp xd;wpy; mjpf jlit ,lk;ngWk; vz; Mfhuk; vdg;gLk;. ,J 

Gs;spj;njhFjpiag; nghWj;J VjhtJ xd;whf my;yJ xd;Wf;F Nkw;gl;ljhf 

my;yJ vJTk; ,y;yhjjhf ,Uf;fyhk;.  

5> 5> 6> 7> 8> 9 vd;gjpy; Mfhuk; 5 MFk;.  

(2 Gs;spfs;) 
 

tPr;R :- 

Gs;spj;njhFjp xd;wpd; $ba Gs;spf;Fk; Fiwe;j Gs;spf;Fk; ,ilapyhd tpj;jpahrk; 

tPr;R MFk;. 

c+k;  :- msitapay; ghlg;guPl;irapy; mjp$ba Gs;sp 90 Fiwe;j Gs;sp 30 

vdpd; tPr;R 90 – 30 = 60 MFk;. 

(2 Gs;spfs;)  

,) X = 6.2 

,il tpyfy; = ∈ (X − X) 

   (3 − 6.2) = −3.2  

(5 − 6.2) = −1.2 

(6 − 6.2) = −0.2 

(7 − 6.2) = 0.8 

(10 − 6.2) = 3.8 

∴ ∈ (X − X) = 9.2 

9.2

5
= 1.84 

(2 Gs;spfs;) 

epaktpyfy;   = √(X − X)
2
 

  (3 − 6.2)2 = 10.24 

(5 − 6.2)2 = 1.44 

(6 − 6.2)2 = 0.04 

(7 − 6.2)2 = 0.64 

(10 − 6.2)2 = 14.44 

∈ (X − X)
2

=  26.80 

𝑆 = √
26.80

5
 =   √5.36  = 2.32 

(3 Gs;spfs;) 
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,iltpyfy; 1.84 = 36.8 

epaktpyfy; 2.32 =  46.4 

/ ,iltpyfs; epaktpyfypy; 4/5 MFk;.  

(1 Gs;sp) 
 

10. m) Fbj;njhFjpapd; xt;nthU jdpaDf;Fk; rktha;g;G mope;J vOkhwhf jdpad;fs; 

njupT nra;ag;gLk;. 

(2 Gs;spfs;) 

i) FYf;fy; Kiw 

,q;F 1 Kjy; 1000 tiu jdpad;fisAk; jdpj;jdp rpWJz;Lfspy; vOjp xU 

ngl;bapy; ,l;L FYf;fy; Kiwapy; xt;nthd;whf vLj;jy;. 

(1 Gs;sp)  

ii) Kiwikahd vOkhw;Wkhjpup 

1 ,ypUe;J 1000 tiuapy; 20 f;F xU vz;iz vLj;J gpd; xt;nthU 20 MtJ 

vz;izAk; vLj;jy;. 

(1 Gs;sp) 

 

M) Fbj;njhFjp gy gz;Gfis nfhz;ljhapd; mq;F mLf;fikT khjpupj; njupT ,lk; 

ngWk; ,jd;gb Fbj;njhFjpapd; gz;GfSf;F Vw;g fl;likg;Gf;fis tFj;J 

mtw;wpd; vz;zpf;iff;F Vw;g rk tPjj;jpy; khjpupfs; njupjy; Ntz;Lk;. 

 c+k;   :- ,yq;ifapy; rpq;fstu;> jkpou;> K];ypk;fs;> VidNahu; vd;w  

,yq;ifapd;  

vz;zpf;ifapy; 2%  njupT nra;jy;. 

 ,jd;NghJ gpd;gw;w Ntz;ba tpjpfs; 

 nghUj;jkhd tyaj;ij njupT nra;jy; 

 mjpy; njupT nra;a Ntz;ba fl;likg;Gf;fis mtw;wpd; vz;zpf;ifia 

mwpjy;. 

 rktPjj;jpy; njupT nra;f.  

 

Kd;ndr;rupf;iffs; :- 

xNutpj jfty; ,U fl;likg;gpy; tuhJ tifg;gLj;jy;. 

vy;yh jdpaDf;Fk; rk tha;g;G mopj;J njupjy;. 

(6 Gs;spfs;) 

 

,) tpdhf;nfhj;J Kiwia tpl Ngl;b Kiwapy; fpilf;Fk; ed;ikfs;  

i) tpdhf;nfhj;J Kiwia tpl Mokhd jfty;fs; Ngl;b Kiwapy; ngwyhk;. 

ii) Ngl;bKiwapy; Neu;fhzg;gLgtupd; czu;r;rpfs;> vz;zq;fs; MSikfs; 

Nghd;wtw;iw mupayhk;.  

iii) Neubahf tpdhf;fis njhFj;J tpguq;fisg; ngwyhk; 

iv) vOj;jwptpy;yhjtu;fsplKk; jfty;ngw gad;gLj;jyhk;. 

v) nefpo;Tj;jd;ikAld; Ngl;bia elj;jyhk;. 
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jPikfs; 

i) tpdhf;nfhj;J KiwAld; xg;gpLk; ,lj;J nryT mjpfk; 

ii) Ngl;bKiwf;F ed;F gapw;wg;gl;l Ma;thsu; Njit 

iii) rpy tplaq;fisg; Ngl;bf;Fl;gLgtuhy; Neubahf tpsq;fpf; nfhs;s 

KbahjpUf;Fk;. 

iv) Ngl;b fhzg;gLgtupd; mftaj;jhf;fk; ,Uf;Fk;. 

(6 Gs;spfs;) 

11. m) capupfsplk; fhzg;gLk; gpwg;Gupik rhu;e;j ,ay;Gfs; Nrkpf;fg;gl;bUf;Fk; vy;yh 

fyq;fspYk; cs;s fUtpy; fhzg;gLk; Xu; xOq;fikg;Ng DNA MFk;.  

DNA mZtpd; fl;likg;gpid fhl;LUkhjpupahf;fk; vd;w Kiwapy; gad;gLj;jpdu;. 

Kg;gupkhd mikg;gpid cUthf;Fk; nthl;rdpd; Mw;wYk; gpuhd;rp]; fpwpf; 

khjpupfis cUthf;Ftjpy; fhl;ba jpwikAk; DNA Ma;tpid ntw;wpfukhf;fpaJ. 

,urhadtpayhsuhd Ma;tpd; rhu;Nfhg; mZtpd; $Wfs; njhlu;gpy; Nkw;nfhz;l 

Ma;tpy; DNA mZtpy; Ml;brPd; (A) msthdJ ijkPd; (T) ,d; mstpw;Fk; 

irl;Nlhrpd; (C) msthdJ Fthdpd; (G) mstpw;Fk; rkkhdJ vd 

vLj;Jf;fhl;bdhu;.  

 gpuhq;fypd; kw;Wk; nkhup];tpq;upd;]; vd;gtu;fs; ,urhad mZf;fs; Clhf X 

fjpu;njwpg;gilAk; njhopy;El;gj;ijg; gad;gLj;jp 1952 DNA apd; Gifg;glk; 

ngwg;gl;lJ. 

,jid tpfpy;rD}lhf nthl;rd; kw;Wk; fpwPf; vd;gtu;fSf;F fpilj;jJ. mJ 

DNA ,d; Kg;gupkhdj;ijf; fhl;baJ.  

kugD nghwpapay; njhopEl;gj;jpw;F mbg;gilahf mike;j ,f; fz;Lgpbg;G 20 

Mk; E}w;whz;bd; gpwg;Gupikapy; Kjd;ikahd fz;Lgpbg;ghFk;.  

(6 Gs;spfs;)  
 

m) tpQ;Qhdpfs; rKfj;jhy; Vw;Wf;nfhs;sg;gl;l nghJ cld;ghl;il fl;lisg;gbkk; 

vd $d;Fwpg;gpLfpd;whu;. ahNjDk; tuyhw;Wf;fhyj;jpy; tpQ;Qhd rKfj;jhy; 

nghJthf Vw;Wf;nfhs;sg;gl;l Nfhl;ghLfs;> Ma;Tg;gpur;rpidfs; Kiwapay;fs;> 

tpQ;Qhd nkhop> mstPLfs;> nghJ ek;gpf;iffs;> tpOkpaq;fs;> cj;jpKiwfs; 

Mfpatw;wpd; KOikahd nkhj;jtbtNk fl;lisg;gbkk; MFk;. 

 c+k;   :- epA+l;ldpd; fl;lisg;gbkk;  

 fl;lisg;gbkk; mt;tg;NghJ khw;wkilAk;. 

 fl;lisg;gbkj;ij tpQ;Qhd rKfk; Ma;T kw;Wk; fw;ifapd; NghJ gpd;gw;Wk; 

xOf;fkhf nfhs;fpd;wJ.  

 fl;lisg;gbkk; ,U tFjpfisf; nfhz;lJ. 

i) tpQ;Qhdj;Jiwapd; Nfhl;ghLfs; kw;Wk; ek;gpf;iffSf;F fl;Lg;gl;lJ.  

ii) tpQ;Qhdpfs; Ma;TfSf;F topfhl;Lk; mwpFwpfisAk; fhuzpfisAk; 

ntspg;gLj;Jk; Kd;DjhuzkhFk;.  

(5 Gs;spfs;) 
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,) jw;fhyj;jpy; tpQ;Qhdk; kdpjg;gpur;rpidfspy; msT kPjp jiyapLtjhf 

fUjg;gLfpwJ. 

 tpQ;Qhdk; gy ed;ikfisj; je;Js;s NghJk; kdpjDf;F mr;RWj;jyhf 

,Ug;gjhfTk; mjw;fhd jPu;Tfs; Njit vd;Wk; tw;GWj;jg;gLfpwJ. kdpjtho;tpy; 

tpQ;Qhdk; NeubahfTk; kiwKfkhfTk; ngw;Ws;s neUq;fpa njhlu;Gfspdhy; 

kdpj ngWkhdq;fspYk; gz;ghLfspYk; mJ Vw;gLj;Jk; jhf;fk; kdpj 

xOf;ftpaypy; newpKiwfspy; ngUk; tpupriy my;yJ Kuz;ghLfis 

Vw;gLj;jpAs;sJ.  

 ghuk;gupakhf kdpjg;gz;ghLfs; Vw;W te;Js;s ngWkhdq;fspy; tpQ;Qhdk; 

ngUk; jhf;fj;ij Vw;gLj;JtJ tpQ;Qhd Kd;Ndw;wj;jpd; mwpFwp vdf; 

nfhs;syhkh? Nghd;w tplaq;fs; gpuNahf nka;apay; rhu;e;j gpur;rpidfspd; 

Kf;fpaj;Jtj;ij ntspg;gLj;Jfpd;wd.  

 ,d;W njhopEl;gk; Vw;gLj;Jk; jhf;fk; kpf ftdpf;fj;jf;fjhFk;.  

 itj;jpa tpQ;Qhdj;jpy; FNshdpq;Kiw> fUf;fiyg;G> FLk;gf;fl;Lg;ghL> 

khw;Wj;jha; Nghd;w tplaq;fs; ,q;F Nehf;fj;jf;fJ.  

 Aj;jk; mZ MAjk; Nghd;wd njhlu;ghd gpur;rpidAk; vLj;Jf;fhl;lf;$baJ. 

 cw;gj;jpg; ngUf;fj;jpw;fhf ,urhad Nru;f;iffs; gad;gLj;Jtjpy; cs;s 

gpur;rpidfs;. 

(Nghd;wtw;iw Mjhuq;fhl;b vOJtu;) 

(5 Gs;spfs;) 

 




