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gFjp II 
 

01. A.    

I.  frpapioa kPd;fs; 

 vd;G kPd;fs;     (5 Gs;spfs;) 
 

II. frpapioa kPd;fs; - Rwh> jpUf;if 

vd;G kPd;fs; - ghiu> mwf;Fsh     (5 Gs;spfs;) 
 

III.  czTf;fhf gad;gly;. 

 xsljkhf gad;gly;.  

 me;epar; nryhtzp ngwy;.      (5 Gs;spfs;) 
  

IV.  czTf;fhfg; gad;gly; 

 Ranjhopyhf Nkw;nfhs;sy; 

 gPilf;fl;Lg;ghl;Lf;F cjTjy; 
(5 Gs;spfs;) 

V.   czTf;fhf gad;gly;. 

 Njhy; nghUs; jahupj;jy;. 

  Ra njhopyhf Nkw;nfhs;sy;. 

 tptrha eltbf;iff;F gad;gly;.     (5 Gs;spfs;) 
     (25 Gs;spfs;) 

 

 B. I.  Kjy; epiyf; fhLfs;. 

    Jiz epiyf; fhLfs; / ,uz;lhk; epiy fhLfs;.   (5 Gs;spfs;) 
 

  II. Kjy; epiyf;fhLfs; 

     kdpj jhf;fj;jpw;F cl;glhjJ. 

    mopTf;Fs;shfhjJ. 

    capu; gy;tifik cau;thdJ. 

    ntt;NtW taJs;s jhtuq;fs; cz;L. 
 

   Jiz epiyf; fhLfs;. 

    kdpj jhf;fj;jpw;F cs;shdJ. 

    mopTf;F cs;shfpaJ. 

    capu; gy;tifik FiwT.     (15 Gs;spfs;) 
 

  III. A. mad <u vd;Dk; gRikahd fhLfs;. 

   B. mad cyu; fyg;G vd;Dk; gRikahd fhLfs;. 

   C.  mad kiyf;fhLfs;.     (5 Gs;spfs;) 
  

  IV. A. rpq;fuh[ fL> fd;ndypa fhL. 

   B. wpw;wpfy fhL> rpfpupahg; gpuNjrf; fhL. 

   C.  NgJUjhyfhy kiyf;fhL> `f;fyf;fhL.    (15 Gs;spfs;)  

         ( 40 Gs;spfs;) 
 
 C. I. ,Utpj;jpiy jhtuj;jz;L      (5 Gs;spfs;) 
 

  II. A – Nkw;Nwhy;   D – fho;  

   B – fyd; fl;L   E – cupak; 

   C – ikatpioak;       (10 Gs;spfs;) 
 

  III. A. mf ,ioaq;fis ghJfhj;jy;. 

   C. xspj;njhFg;G elhj;Jjy; / czit Nrkpj;J itj;jy;. 
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   D. ePu;> fdpAg;ig nfhz;L nry;yy;. 

   E. czitf; nfhz;L nry;yy;.     (10 Gs;spfs;)  
 

  IV. ,Utpj;jpiy jhtuj;jz;bd; tpl;lk; mjpfupj;jy; Jiz tsu;r;rp MFk;. 
             (05 Gs;spfs;) 

  V. fl;L khwpioak; 
   jf;if khwpioak;       (05 Gs;spfs;) 
             (35 Gs;spfs;) 
             100 Gs;spfs; 
             
02. I.  jhf;fp %yf;$Wfs; xd;Wld; xd;W Nkhj Ntz;Lk;. 

  nghUj;jkhd jpirapy; Nkhj Ntz;Lk;. 

 jhf;fpfspd; cs;sPl;L rf;jp MdJ Vtw; rf;jpia tpl cau;thf ,Uf;f Ntz;Lk;. 
     (15 Gs;spfs;) 

 II. XuyF Neuj;jpy; $Wfspy; eilngWk; nrwpT khw;wk; jhf;ftPjk; MFk;.  
       (05 Gs;spfs;) 

 III. ntg;gepiy 
  nrwpT 
  ngsjpf epiy 
  Cf;fp 
  jhf;fp thAthapd; mKf;fk;.     (10 Gs;spfs;)  
 

 IV. jhf;fj;jpd; Vtw;rf;jpia Fiwj;J jhf;ftPjj;ij mjpfupj;J ,urhad khw;wjpw;F 
cl;glhjJkhd gjhu;j;jk; Cf;fp MFk;.     (05 Gs;spfs;) 

 

 V. jhf;fpfSk; Cf;fpfSk; xNu mtj;ijapy; fhzg;gLkhapd; Vftpd Cf;fp MFk;. 
 

   Ex :-  2 𝐻2𝑂2(𝑎𝑞)                           𝑂2(𝑔) + 2 𝐻2𝑂(𝐿)     

 

   2 𝑆𝑂2(𝑔) + 𝑂2(𝑔)                    2 𝑆𝑂3(𝑔)         (10 Gs;spfs;)  

 

 VI. jhf;fpfSk; Cf;fpfSk; ntt;NtW mtj;ijapy; fhzg;gLkhapd; mJ gy;ypd Cf;fp 
MFk;. 

 

  Ex :-  2 𝐻2𝑂2(𝑎𝑞)                           2 𝐻2𝑂(𝑙)  + 𝑂2(𝑔)  

 

   2 𝑆𝑂2(𝑔) + 𝑂2(𝑔)                    2 𝑆𝑂3(𝑔)        (10 Gs;spfs;)  

 

 VII. a) A. jhf;fpfs; (A+B) 

   B. tpisTfs; 

   C. Vtw;rpf;fy; 

   D. Vtw;rf;jp 

   E. ntg;g cs;Siw khw;wk;.              (15 Gs;spfs;) 
  

  b) tpisTfis cUthf;Ftjw;fhf NkhJiff;F cs;shFk; %yf;$Wfspy; 
fhzg;gl Ntz;ba kpff; Fiwe;j rf;jp MFk;.    (05 Gs;spfs;) 

 
 
 
 
 
 
 
 
 
 
 
 

𝑀𝑛𝑂2(𝑆) 

𝑉2𝑂2(𝑆) 

 

𝑁𝑎𝑂𝐻(𝑎𝑞 ) 

𝑁𝑂(𝑔) 
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  c)    

 

 

 

 

 

 

 

         (10 Gs;spfs;) 
 

  d) ntg;gepiy mjpfupf;Fk; NghJ jhf;ftPjk; mjpfupf;Fk;. 
    ntg;gepiy mjpfupf;Fk; NghJ %yf;$Wfspd; ,af;frf;jp mjpfupf;Fk;. 

,jdhy; %yf;$WfSf;fpilapyhd NkhJiffspd; vz;zpf;if mjpfupf;Fk;. 
vdNt Vtw;rf;jpia jhz;ba %yf;$Wfspd; vz;zpf;if mjpfupg;gjhy; 
tpisit cUthf;ff;$ba NkhJiffspd; vz;zpf;if mjpfupf;Fk. ,jdhy; 
jhf;ftPjk; mjpfupf;Fk;.      (10 Gs;spfs;) 

 

  e) khw;wkilahJ.      (05 Gs;spfs;)  

   

03. A. I. A. fhnghl;rpypf; $l;lk;. 

B. mikNdh $l;lk;      (10 Gs;spfs;) 
 

  II. A. Glycine (fpisrPd;) 

   B. Alanine (mydPd;) 

   C. Valine (ntyPd;)       (15 Gs;spfs;)  
 

  III. Xu; mkpNdh mkpyj;jpd; fhnghl;rpypf; $l;lKk; mjid mLj;J kw;iwa mkpNdh 
mkpyj;jpd; mikNdh $l;lKk; ,ize;J ePu; %yf;$W xd;W ePq;Ftjd; %yk; 
Njhd;Wk; gpizg;G MFk;.      (05 Gs;spfs;) 

 

  IV.  mikg;G rhu;e;j (,ioAU) Gujq;fs;. 

     rpWNfhsTUg; Gujq;fs;. 

    rpf;fyhd ,izg;Gg; Gujq;fs;.      (15 Gs;spfs;) 
 

  V. iga+Nuw;W fiurYld; ePy epwj;ijj; jUk;.    (05 Gs;spfs;) 

         50 Gs;spfs; 
 
 B. I. %ba ghj;jpuk; xd;wpy; cs;s neUf;fw;jftw;w gha;kk; xd;wpd; ahjhapDk; xU 

Gs;spapy; Vw;gLj;jg;gLk; mKf;fkhdJ gha;kj;jpd; vy;yh ,lq;fspYk; gha;kk; 
mlq;fpAs;s ghj;jpuj;jpd; Rtu;fs; kPJ rkkhf CLflj;jg;gLk;.  (10 Gs;spfs;) 

 

  II.  ePupay; jLg;G njhFjp. 

     ePupay; cau;j;jp 

    gf;N`h nghwp      (10 Gs;spfs;) 
 

  III. a) mKf;fk;  =  
   

 

                     =   
    

             =     10 Nm
-2     (05 Gs;spfs;) 

 

   b) mKf;fk; =  

   

    10 Nm
-2 

=  

tpir 
gug;G 

100 N 

10 m
2
 

tpir 
gug;G 

F 

100 m
2
 

%yf;$w;W gpd;dk; 
gpd;dk; 

rf;jp 

30°𝐶 

50°𝐶 
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           F = 1000 N       (05 Gs;spfs;) 
 

   c) Ntiy  = 1000 x 1 = 1000 J      (05 Gs;spfs;) 
   

   d) tY =         
 

     =  250 J S
-1 

      (05 Gs;spfs;) 
 

   e)          (10 Gs;spfs;) 

    

 
     
 
  

   A F x 50 – 100 x 20 = 0 

      50 F = 2000  

           F = 40 N     (10 Gs;spfs;)  

 50 Gs;spfs; 
 (100 Gs;spfs;) 
    

04. I. #oYldhd ntg;gg;gupkhw;wj;ij Gwf;fzpg;gjw;F   (05 Gs;spfs;) 

 

II.  𝑋1 - ntw;W fNyhupkhdp + fyf;fpapd; jpzpT. 

 𝑋2 – fNyhu khdpAld; ePu; + fyf;fpapd; jpzpT. 

 𝑋3 – ePud; Muk;g ntg;gepiy.       (15 Gs;spfs;) 
 

III. nfhjpePuhtpapy; ntg;gNkw;Wjd; %yk; or nfhjpFohapy; ,l;L ePu;j;njhl;bapy; itj;J 
nfhjpf;Fk; tiu ntg;gNkw;Wjy;.       (10 Gs;spfs;) 

 

IV.  ntg;gNkw;wg;gl;l <ar;rd;dq;fis tpiuthf ,lkhw;w Ntz;Lk;. 

   fNyhkhdpapy; cs;s ePu; njwpf;fhjthW <ar;rd;dq;fis ,lNtz;Lk;. 
       (10 Gs;spfs;) 

V. 𝑋4 – fyitapd; ,Wjp ntg;gepiy. 

 𝑋5 – fyitapd; ,Wjp jpzpT.     (10 Gs;spfs;) 
 

VI. <ar;rd;dq;fs; ,oe;j ntg;gk; = fNyhupkhdp + ePu; ngw;w ntg;gk;. 

  𝑋5 − 𝑋2  𝐶  100 − 𝑋4 = 𝑋1𝐶𝑐𝑢   𝑋4 − 𝑋3 +   𝑋2 − 𝑋1  𝐶𝑊   𝑋4 − 𝑋3       

        (15 Gs;spfs;) 

VII. Mk;> gupNrhjidapd; Kw;gFjpapy; #oypy; ,Ue;J ngw;w ntg;gj;ij gpw;gFjapy; 
#oYf;F Vw;gl;l ntg;g ,og;Gf;F <Lnra;tjw;F MFk;.   (10 Gs;spfs;) 

 

VIII.fNyhupkhdpf;Fk; <ar;rd;dj;ij ntg;gNkw;Wk; njhFjpf;Fk; ,ilapy; ntg;g fhtyp 
nghUis itj;jy; Ntz;Lk;;.       (10 Gs;spfs;) 

 

IX.  𝑋5 − 𝑋2  𝐶  100 − 𝑋4 = 𝑋1𝐶𝑐𝑢   𝑋4 − 𝑋3  

                          +  𝑋2 − 𝑋1  𝐶𝑊   𝑋4 − 𝑋3   

  

 
500

1000
 x 𝐶 x  100 − 37 =  

100

1000
 x 420 x  37 − 27 +

500

1000
 x 4200 x (37 − 27) 

 

 500 x 63 𝐶 = 100 x 420 x 10 + 500 x 4200 x 10  

  𝐶 = 680 𝐽𝐾𝑔−1 𝐾−1.       (15 Gs;spfs;) 
       (100 Gs;spfs;) 

C 

F 

100 N 

A 
B 

30 20 
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05. A.  

tFg;G  khztu; 

vz;zpf;if 

tFg;G 

tiughL 

tFg;Gf; 

Fwp 

jpus; 

kPbwd; 

rjtPjjpus; 

kPbwd; 

1 – 5 1 0.5 – 5.5 3 1 2.5 

6 – 10 3 5.5 – 10.5 8 4 10 

11 – 15 4 10.5 – 15.5 13 8 20 

16 – 20 6 15.5 – 20.5 18 14 35 

21 – 25 9 20.5 – 25.5 23 23 57.5 

26 – 30 7 25.5 – 30.5 28 30 75 

31 – 35 5 30.5 – 35.5 33 35 87.5 

36 – 40 3 35.5 – 10.5 38 38 95 

41 – 45 1 40.5 – 45.5 43 39 97.5 

46 – 50 1 45.5 – 50.5 48 40 100 

                 10 Gs;sp       10 Gs;sp   10 Gs;sp   10 Gs;sp 

 

 II. 
3 x 1+8 x 3+13 x 4+18 x 6+23 x 9+28 x 7+33 x 5+38 x 3+43x1+ 48 x 1

40
 

  =
3+24+52+108+207+196+165+114+43+48

40
 

  =  
960

40
 

  = 24.      (15 Gs;spfs;) 

 

 

 

 

 

 

 

 

 

 



juk; - 13 (2019) khu;r;  – 2019 F.W.C 7 njhopDl;gj;jpw;fhd tpQ;Qhdk; - Gs;spj;jpl;lk; 

 III. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 IV. 56% 

 V. 𝑄1 = 17.5,   𝑄3 = 30.5 

  fhyiz ,iltPr;R = 13  

VI. eLtpy; cs;s 50% Md khztu;fspd; Gs;spfspd; tPr;R 13 MFk;. 
(55 Gs;spfs;) 
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 B.  I. ,il 

   =
22 x 3+27 x  4+ 33 x 3 +36 x 9+39 x 8 +42 x 3+45 x 6+ 48 x 4

40
 

   =
1497

40
= 37.425.      (15 Gs;spfs;)  

 

  II. 𝑄1 = 10.25k; <l;L 

      = 33 +  36 − 33  x 
1

4
 

         = 33.75 
 

   𝑄3 = 30.75k; <l;L 

      = 42 +  45 − 42  x 
3

4
 

         = 44.25 

   fhyiz ,iltPr;R = 𝑄3 − 𝑄1 

          = 44.25 − 33.75     

      = 10.5       (25 Gs;spfs;)  

         (40 Gs;spfs;) 

 

06. A. I. 25 x 25 x 50 = 31250 𝑐𝑚3      (15 Gs;spfs;)  

  II.    𝜋𝑟2  x 10 x 25 = 31250 

    𝜋𝑟2 = 125 

   𝑟 = 5 
5

𝜋
     (25 Gs;spfs;) 

         (40 Gs;spfs;) 
 

 B. I. 𝑀𝑙 =
0 −2

4−0
= −1

2       (05 Gs;spfs;)  

   𝑙 ≡   𝑦 − 𝑦1 = 𝑚  𝑥 − 𝑥1  

  𝑦 − 0 = −1
2  𝑥 − 4  

2𝑦 =  −𝑥 + 4  

2𝑦 + 𝑥 − 4 = 0.     (10 Gs;spfs;)  

    

   𝑀𝑚 =
0−3

2−0
=  −3

2       (05 Gs;spfs;) 
 
   𝑀 ≡  𝑦 − 𝑦1 = 𝑚  𝑥 − 𝑥1  

    𝑦 − 0 = −3
2  𝑥 − 2  

    2𝑦 = −3𝑥 + 6 

    2𝑦 + 3𝑥 − 6 = 0.       (10 Gs;spfs;)  

 

  II. ,ilntl;Lk; Gs;spapd; Ms;$W. 
   2𝑦 + 𝑥 − 4 = 0 
   2𝑦 + 3𝑥 − 6 = 0 

   𝑥 = 1,     𝑦 = 3
2  

    1, 3
2         (15 Gs;spfs;) 
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   cw;gj;jp ClhfTk; ,ilntl;Lk; Gs;sp ClhfTk; nry;Yk; Neu;Nfhl;bd; 
rkd;ghl;L  

   gbj;jpwd; =  
3

2
  (0, 0),  1, 3

2       (5 Gs;spfs;) 
   rkd;ghL  
   𝑦 − 𝑦1 = 𝑚  𝑥 − 𝑥1  

   𝑦 − 0 = 3
2  𝑥 − 0  

   2𝑦 = 3𝑥 

   2𝑦 − 3𝑥 = 0      (10 Gs;spfs;) 
         (60 Gs;spfs;) 
 
 C. I.   

 

 

 

 

 

 

 

 
         (10 Gs;spfs;)  

 

 

 

  II. tan 65 =  
ℎ1

7.5
  

 

   tan 50 =  
ℎ2

7.5
      (10 Gs;spfs;)  

 

  III. ℎ1 = 2.00 x 7.5 = 15 𝑚       (10 Gs;spfs;) 
   ℎ2 = 1.2 x 7.5 = 9 𝑚        (10 Gs;spfs;) 
  

  IV. tan 𝜃 =
ℎ1

15
=

15

15
= 1.  

    

𝜃 = 45°      (10 Gs;spfs;) 
      (50 Gs;spfs;) 
      (150 Gs;spfs;) 

07. A. I.  gzk; Money 

  kdpjtY Man power 

  nghwpfs; Machines 

  Kiwapay; Methods. 

  %yg;nghUl;fs; Meterials.      (15 Gs;spfs;) 
 

  II.   mjid mjpfstpy; ngwf;$bajhf ,Uj;jy;. 

    caupa J}a;ik cilajhf ,Uj;jy;. 

    Nghf;Ftuj;jpw;F trjpahd ,lkhf ,Uj;jy;.   (15 Gs;spfs;) 
 

  III.  capu;> nrhj;J Nrjk; kw;Wk; #oy; ,og;Gf;fs; Vw;glhjthW njupT nra;jy;. 

    %yg;nghUs;> tY> ePu; Nghd;wit tPz;tpuak; ,y;yhjthW njupjy;. 

    jhf;fKwhj nghUl;fis kPs; Row;rpf;F cl;gLj;jf; $bajhd ,Uj;jy;. 
        (15 Gs;spfs;) 
        (45 Gs;spfs;) 
   
 
 

15 m 

50º 𝜽 

𝒉𝟐 

𝒉𝟏 
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 B. I.  ePu; tspkz;lyj;jpw;$lhf nry;Yk; NghJ fiuAk; jd;ik cs;s thAf;fs; 
fiutjhy; khrilfpwJ. 

    epyf;fPo; ePuhdJ cg;Gf;fs;> ghu cNyhfq;fs;> Nrjd ,urhadq;fs; Nru;tjhy; 
khrilfpwJ. 

    ifj;njhopy; nrad;Kiw      (15 Gs;spfs;) 
 

  II. ngsjPf ju epakq;fs; - Rit> epwk;> fyq;fy; jd;ik> 𝑝𝐻 ngWkhdk;. 

   ,urhad ju epakq;fs; - ghu cNyhf kl;lk;> BOD kl;lk;> COD kl;lk;. 
         (15 Gs;spfs;) 

  III.  Kjyhd gupfupg;G. 

     Jizahd gupfupg;G. 

    Gilahd gupfupg;G.     (5 Gs;spfs;) 
 

  IV. Kjyhd gupfupg;G. 
    ,q;F gpujhdkhf fopT ePupy; cs;s kpjf;Fk; nghUl;fs;> njhq;fy; epiy 

nghUl;fs; kw;Wk; ePupy; fiuahj kzy;> fsp Nghd;wtw;iw tbj;J 
mfw;WtjhFk;. 

 

   Jizahd gupfupg;G. 
    ,q;F er;Rj;jd;ikaw;w Nrjdr; Nru;itfs; ePf;fg;gLk;. ,q;F fhw;Wtho; 

gw;wPupah %yk; fopTg;nghUs; mlq;fp cs;s ePUf;F ed;whf fhw;W}l;lk; toq;fp 
gw;wPupahf;fs; njhopw;gl nra;tjd; %yk; ,J epfo;j;jg;gLk;. khwhf fopT ePupy; 
Nrjdg; nghUl;fspd; mlf;fk; kpf cau;T vdpy; fhw;wpd;wpa gw;wPupahf;fs; %yk; 
gpupifailar; nra;J gpd;du; fhw;W tho; gw;wPupah %yk; fopTg; nghUs; 
ePf;fg;gLk;. 

 
 
   Gilahd gupfupg;G 
    ,q;F ePuy; fiue;Js;s cg;G tiffSk; NtW er;Rj;jd;ikahd 

Nrjdg;nghUl;fisAk; ePf;FtNj ,jd; Nehf;fkhFk;.   (20 Gs;spfs;) 
         (55 Gs;spfs;) 

 C. I. kpd;dy;  
   gw;wPupahf;fshy; jhtuq;fspy; iejurNdw;wk;.      (10 Gs;spfs;) 
 

  II. thfd Giffspy; fhzg;gLk; 𝑁𝑂𝑥 𝑁𝑂, 𝑁𝑂2 ,  IjNuhfhgd; Mtpfs;  𝐶𝑥  𝐻𝑦  

#upaxsp Kd;dpiyapy; 15ºC ,w;F Nkw;gl;l ntg;gepiyapYk; XNrhd;> 

my;bifl;L> ngnuhl;rp mrw;iwy; iej;jpNuw;W (PAN), ngnuhl;rp ngd;iry; 

iej;jpNuw;W (PBN), rpW njhq;fy; Jzpf;iffis Njhw;Wtpf;Fk;. ,J #upa xsp 
Kd;dpiyapy; ,urhad nghUl;fs; cUthf;fg;gLtjdhy; xsp ,urhad Gfhu; 
vd miof;fg;gLk;.      (20 Gs;spfs;)  

   

  III.  kdpjdpy; gy cly; ey jPq;Ffis Vw;gLj;Jk;. (,Uky;> M];Jkh) 

     ghu;itia Fiwf;Fk;. 

     ,wg;giu rpijtila nra;fpwJ. 

    rhaq;fis ntspw;WfpwJ. 

    jhtuq;fSf;F eQ;rhFk;     (10 Gs;spfs;) 
 

  IV. 𝑁2𝑂       (05 Gs;spfs;)  
 

  V. 𝑁𝑂, 𝑁𝑂2          (05 Gs;spfs;)  

          (50 Gs;spfs;) 
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08. A. I. XNrhd; gilapdhy; #upadpy; ,Ue;J tUk; ghjfkhd fopa+jhf (uv) fjpu;fs; 
cwpQ;rg;gLtjhy; mf;fjpu;fs; Gtp tspkz;lyj;jpd; fPo;g;gFjpapDs; GFtJ 
jLf;fg;gl;L capupd epiy ngWiff;F cjTfpd;wJ.   (10 Gs;spfs;)   

  II.  𝑂2(𝑔)            𝑂(𝑔) + 𝑂(𝑔) 

     𝑂2(𝑔) +  𝑂(𝑔)            𝑂3(𝑔) 

    𝑂3(𝑔)             𝑂2(𝑔) +  𝑂(𝑔)  

     𝑂3(𝑔) + 𝑂(𝑔)            𝑂2(𝑔)     (20 Gs;spfs;)  

  III. FNshNuh GNshuh fhgd; Nru;it.     (05 Gs;spfs;) 
  

   IV.  𝐹 −
|
𝐶
|
− 𝐶𝑙     𝐹 −

|
𝐶 − 𝐶𝑙 +    𝐶𝑙 

  

    𝑂3 + 𝐶𝑙                   𝐶𝑙𝑂 + 𝑂2 

 𝑂3                 𝑂2 𝑔 +  𝑂 

 

 𝐶𝑙𝑂 + 𝑂                𝐶𝑙 +  𝑂2        (15 Gs;spfs;)  
 

  V.  Njhy; Gw;WNeha; cUthFk;. 

    fl;fhrk;> fz;zupg;G> ghu;it FiwghLfs; Vw;gLk;. 

 guk;giu myF tpfhuk;.      (10 Gs;spfs;)  
  

  VI.   tsp rPuhf;fp ifj;njhopy; CFC, HCFC 

     Fspu;rhjd ngl;b ifj;njhopy; CFC, HCFC 

     tptrha ,urhad ifj;njhopy; 𝐶𝐻3𝐵𝑟, fisnfhy;yp. 

 𝐶𝑙2 I gad;gLj;Jk; jPaizg;G fUtp ifj;njhopy;.  (20 Gs;spfs;) 
     (80 Gs;spfs;) 

      

B. I. GNshNuh mg;giww;W 𝐶𝑎5 𝑃𝑂4 3 𝐹 

  FNshNuh mg;giww;W 𝐶𝑎5 𝑃𝑂4 3 𝐶𝑙 

   Ijnuhl;rp mg;giww;W 𝐶𝑎5 𝑃𝑂4 3 𝑂𝐻      (15 Gs;spfs;) 
 

  II. mg;giww;W ePupy; fiuahj jd;ikia nfhz;bUg;gjhy; FWq;fhy gapu;fSf;fhd 
ngh];Ngw;iw ,jdhy; toq;f KbahJ> ePz;l fhy gapu;fSf;F gad;gLj;jyhk;. 

        (10 Gs;spfs;) 

  III. mg;giww;W jhjpia ed;F J}shf;fp 

 𝐻2𝑆𝑂4 my;yJ 𝐻𝐶𝑙 my;yJ 𝐻𝑁𝑂3 Nghd;w mkpyj;Jld; jhf;fkila tply;. 

 Nrhbak; fhgNdw;Wld; jhf;fkila tply;. 

 ru;g;gd;iud; fdpaj;Jld; jhf;fkila tply;. 

 Kw;wh epyf;fupapy; fhzg;gLk; Nrjd mkpyq;fSld; jhf;fkila tply;. 
      (20 Gs;spfs;) 

  IV. 𝐻2𝑆𝑂4 , 𝐻𝐶𝑙  vd;gtw;iw gad;gLj;jp ePuy; fiuahj fy;rpak; ngh];Ngw;iw ePupy; 
fiuahj <iujurd; ngh];Ngw;whf khw;Wtjd; %yk; ngwg;gLk; nghRNgw;W 
cuk; Rg;gu; nghRNgw;W vd miof;fg;gLk;.     (10 Gs;spfs;)  

𝑈𝑉 

𝑈𝑉 

𝐶𝑙 

𝐶𝑙 

𝐶𝑙 

. 
. 𝑈𝑉 

. . 

. 𝑈𝑉 

. . . 
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  V. 2 𝐶𝑎5 𝑃𝑂4 3 𝐹 + 7 𝐻2𝑆𝑂4  → 3 𝐶𝑎 𝐻2𝑃𝑂4 2 + 7 𝐶𝑎𝑆𝑂4 + 2 𝐻𝐹. 

   2 𝐶𝑎5 𝑃𝑂4 3 𝐹 + 14 𝐻𝐶𝑙 →  3 𝐶𝑎 𝐻2𝑃𝑂4 2 +  7 𝐶𝑎𝐶𝑙4 +  2 𝐻𝐹.  (10 Gs;spfs;)  

  VI. tpyq;FfSf;F ngh];gu]; Njit vd;gjdhy;    (05 Gs;spfs;) 
      (70 Gs;spfs;) 

09. A. I. NgZypapd; Nfhl;ghL.       

 

  II. 𝑃 + 1
2 𝜌𝑉2 + 𝜌𝑔ℎ = 𝑘 (khwpyp)  

   P – mKf;f rf;jp  

   ½ 𝑃𝑉2 – myF fdtstpw;fhd ,af;fg;ghl;L rf;jp. 

   𝑃𝑔ℎ = myF fdtstpw;fhd mKf;fg;gl;L rf;jp. 
 

  III. a – njhlu;r;rp rkd;ghL. 

    𝐴1𝑉1 = 𝐴2𝑉2 

    10 x 0.5 = 5 x 𝑉2  

     𝑉2 = 1 𝑚𝑠−1      (10 Gs;spfs;) 
 

   b.    

    𝑃 + 1
2  𝑃𝑉2 + 𝑃𝑔ℎ = 𝑘 

    Gs;sp 𝑥, 𝑦 ,y;  
 
     

    𝑃1 +
1

2
𝜌 𝑉1

2 = 𝑃2 + 1
2  𝜌𝑉2

2 

    𝑃1 − 𝑃2 = 1
2  𝜌  𝑉2

2 − 𝑉1
2  

     =  1
2  x 1200 12 − 0. 52  

     = 600 x 3
4   

     = 450 𝑁𝑚−2        (25 Gs;spfs;) 
 

   c.  𝑃1 = 𝜋 + ℎ1𝜌𝑔 

    𝑃2 = 𝜋 + ℎ2𝜌𝑔 

    𝑃1 − 𝑃2 =  ℎ1 − ℎ2 𝜌𝑔 

    450  𝑁𝑚−2 =   ℎ1 − ℎ2  1200 x 10  

    ℎ1 − ℎ2 = 3.75 𝑐𝑚      (25 Gs;spfs;) 
         (90 Gs;spfs;) 
 

 B. I. Xu; myF ePl;rpia Vw;gLj;Jjw;F Njitahd tpir tpirkhwpyp MFk;. (10 
Gs;spfs;) 

 

  II. 𝑘 = 𝐹
𝑒   

   =
𝑁

𝑀
=

𝑘𝑔𝑚 𝑠−2

𝑚
  

   = 𝑘𝑔𝑠−2       (10 Gs;spfs;) 
 

  III. 𝐹 = 𝑘(𝐿 − 𝐿°)      (10 Gs;spfs;) 

 

  IV. 𝐹 = 𝑘𝐿 − 𝑘𝐿° 

   𝑌 = 𝑚𝑥 − 𝐶       (10 Gs;spfs;) 

 
 

X Y 

𝐴2 = 5𝑐𝑚2 

𝐴1 = 10𝑐𝑚2  

ℎ1  ℎ2 
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  V. tiugpypUe;J  

   gbj;jpwd;  𝑚 =
40−20

70−40
=

2

3
= 𝐾 

(10 Gs;spfs;) 

  VI. 
𝐶

10
=

3

3
 

   𝐶 =
20

3
𝑐𝑚 

   𝐾𝐿0 =
20

3
 

   𝐿0 =
20

3
×

3

2
 

   𝐿0 = 10𝑐𝑚 
   (10 Gs;spfs;) 

   
10.     

  

 

 

 

  

𝑥 − 2𝑤, 4𝑣   

𝑦 − 9𝑤, 6𝑣  

𝑧 − 16𝑤, 8𝑣  

 
 

I. 𝑃 = 𝑉𝐼 

𝐼1 =  2
4 = 0.5 𝐴      (10 Gs;spfs;) 

  

II. 𝐼2 = 9
6 = 1.5 𝐴      (10 Gs;spfs;)  

 

III. 𝐼3 = 16
8 = 2 𝐴      (10 Gs;spfs;)  

 

IV. 4𝐴      (10 Gs;spfs;)  

 

V.  𝑉 = 𝐸 − 𝐼𝑟 

      = 10 − 4 x 3
4   

      = 7 𝑉  

𝑍 MdJ 8 𝑉 mOj;jj;jpy; njhopw;gLk;. vdNt Kiwahf njhopw;glhJ.  
       (20 Gs;spfs;) 
 

VI.     

 

 

  

 

𝐼1 + 𝐼2 = 2𝐴  

𝐼 = 2𝐴  

𝑉 = 𝐸 − 𝐼𝑟   

    = 10 − 2 x 3
4   

    = 8.5 𝑉. 
 

I 𝟎. 𝟕𝟓 Ω  

𝑅1  

𝑅2  

𝑅3  

𝐼1  

𝐼2   

𝐼3   

x 

y 

z 

𝟎. 𝟕𝟓 Ω  

𝑅1  

𝑅2  

𝐼1  

𝐼2   

x 

y 
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 𝑅1 ⇒ 4.5 𝑉.  

 𝑅2 ⇒ 2.5 𝑉.   

 

𝑉 = 𝐼𝑅  

4.5 = 0.5 𝑅1  

𝑅1 = 9Ω  

 

𝑉 = 𝐼𝑅  

2.5 = 1.5 𝑅2  

𝑅2 = 25
15 =

5

3
 Ω          (45 Gs;spfs;) 

 
  

VII.    

 

 

  

 

 

 

𝐼3 = 16
8 = 2𝐴  

      

          𝑉 = 𝐸 − 𝐼𝑟   

   = 10 − 2 x 3
4   

    = 8.5 𝑉. 
 

𝑅3 ⇒ 0.5 𝑉  

 𝑉 = 𝐼𝑅 

𝑅3 =
0.5 

2
Ω  

𝑅3 = 0.25 Ω.         (45 Gs;spfs;) 
 

  
 
 
 
 
 

Part I   = 50 x 1 =  50 
 

Part II   = 
4 x 100 + 150 x 4

20
= 50    

            

  Total  = 100 Gs;spfs; 
 
 

 

𝟎. 𝟕𝟓 Ω  

𝑅3  

z 




