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,e;j tpilj;jhs; guPl;rfu;fspd; cgNahfj;jpw;fhfj; jahupf;fg;gl;LJ. gpujk guPl;rfu;fspd; 

fye;Jiuahly;; eilngWk; re;ju;g;gj;jpy; gupkhwpf;nfhs;Sk; fUj;JfSf;fpdq;f ,jpy; 

cs;s rpy tplaq;fs; khwyhk;. 
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gFjp I    50 x 1 Gs;spfs;  =  50 Gs;spfs;  

 

gFjp II mikg;Gf;fl;Liu gFjp A   4 x 100  = 400 Gs;spfs; 

  fl;Liu B,C,D (4 tpdhf;fs;) 4 x 150  =  600 Gs;spfs; 

                = 1000 Gs;spfs; / 20  =  50 Gs;spfs; 

         100 Gs;spfs; 

 

gFjp A – mikg;Gf;fl;Liu 

01.  

a)  
i) fyf;fl;likg;G mw;wJ 
ii)   1. Ez;zq;fpfspd; cau; tsu;r;rp tPjk; 

 2. Ez;zq;fpfspy; Gujr;rj;jpd; rjtPjk; cau;thff; fhzg;gly; 
3. kypthf ngwj;jf;f Nrjd Mjhug;gilapypUe;J kpff;Fiwe;j fhyj;jpy; cr;r msT 

Gujj;ijg; ngw Kbjy; 
 

iii)  FSf;NfhR  vjNdhy; 
 
 vjNdhy; tpdhfpup 

 
 

iv)  Escherichia coli - ,d;Rypd;  
Sacccharomyces cerevisiae - ,d;tl;nlR 

 
b)  

i) 1.  tsk; Fiwthd epyq;fspy; ,yFthf tsu;f;fKbjy; 
2. tsu;r;rptPjk; cau;thdJ 
3. gPilkw;Wk; xl;Ld;dpj;jhf;fk; FiwthdJ (NtW nghUj;jkhd tpilfs;) 

 
ii)  

Kjdpiyf; fhL Jizepiyf;fhL 

kdpj jhf;fj;jpw;F cl;glhjJ kdpj jhf;fj;jpw;F cs;shfpaJ 

capu;g;gy;tifik cau;thdJ capu;g;gy;tifik Fiwe;jJ 

mopTf;Fs;shfhjJ mopTf;Fs;shfpaJ 
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me;juq;fkhdJ  
 

Saccharomyces Cerevisiae 

           Acetobacter 

or Gluconobacter 

10 Gs;spfs; 

3 x 3 = 9Gs;spfs; 

2 x 5 = 10Gs;spfs; 

4 x 3 = 12 Gs;spfs; 

2 x 5 = 10Gs;spfs; 

6 x 2 = 12 Gs;spfs; 
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iii)  FNshNugpy;> fuw;wPd;  

  
iv)   1. czthfg;gad;gly; 

 2. kUe;jhfg;gad;gly; 
 3. kz;zupg;igj; jLj;jy;  (NtW nghUj;jkhd tpilfs;) 

c)  
 

i) Ra njhopYf;fhf ,whiy tsu;j;jy; 
 Vw;Wkjp nra;tjd; %yk; me;epanrytzp fpilj;jy; 
 Gujk; nrwpe;j czthf ,Uj;jy; 
 J}a ifw;wPidg; ngwf;$bajhf ,Uj;jy; 
 

ii) fly;ePiu khrilar; nra;Ak; 
fly; tho; capupdq;fs; ghjpg;giljy; 
Ju;ehw;wk; tPry; 

 

 

02.  

a)  
i) jpwe;j njhFjp 
ii)  

gdpf;fl;b jputePu; 

%yf;$WfSf;fpilNa kpf 

cau;thd ftu;r;rp tpir 

%yf;$WfSf;fpilNa ftu;r;rp tpir 

FiwT 

%yf;$Wfspd; ,af;f rf;jp kpff; 

FiwT 
%yf;$Wfspd; ,af;frf;jp cau;T 

%yf;$Wfs; kpf kpf neUf;fkhff; 

fhzg;gLk; 
%yf;$Wfs; kpf Ijhff; fhzg;gLk;. 

 

b)   

i) 50℃ − 30℃ 
      20℃ 

ii)   

 

 

 

 

 

 

 
 

iii) Gwntg;gj;jhf;fk; 
 

 

100 Gs;spfs; 
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Technology I 

rf;jp 

jhf;fg; ghij 

𝐶𝑎𝑂 + 𝐻2𝑂 

𝐶𝑎(𝑂𝐻)2 

2 x 5 = 10 Gs;spfs; 

3 x 3 = 9 Gs;spfs; 

3 x 3 = 9 Gs;spfs; 

1 x 10 = 10 Gs;spfs; 

10 Gs;spfs; 

4 x 3 = 12 Gs;spfs; 

8 Gs;spfs; 

2 x 5 = 10 Gs;spfs; 

10 Gs;spfs; 
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iv) 45℃ − 30℃ 
15℃  

15 ℃

4
  =   3.75 ℃ 𝑠−1 

 

 
v) 50℃ − 45℃ 

5℃  

5 ℃

4
  =   1.25 ℃ 𝑠−1 

 

vi) jhf;fpfspd; nrwpT Neuj;Jld; Fiwtiljy; 
 

vii) njhFjpapd; ntg;gepiy mjpfupj;jy; 
CaO  ,d; ngsjPf epiyia khw;wy;  

 

viii) 250𝑔 →  −200 kJ 

5𝑋103𝑔 →  
−200 kJ

250𝑔
 𝑥 5000 

= −4000kJ 

 

 

3 (a)   

a)  
i)   

capu; 

%yf;$W 

mbg;gil 

myF 

fhzg;gLk; 

gpizg;G 

capu;%yf;$w;iw 

,dq;fhz;gjw;Fg; 

gad;gLj;jg;gLk; 

Nrhjidg; nghUs; 

Nrhjidg; 

nghUis 

,Lk;NghJ 

eilngWk; 

epwkhw;wk; 

 

khg;nghUs; 

xU rf;fiul; 

or 

n`f;NrhR 

or 

FSf;NfhR 

 

fpisf;Nfhrbf; 
I2/KI  

maBd; fiury; 
ePy Cjh 

Gujq;fs; 

 
mkpNdhmkpyk; ngg;iul; 

igANuw;W 

𝐶𝑎𝑆𝑂4/𝑁𝑎𝑂𝐻 
Cjh 

,ypg;gpl;Lfs; 

 

nfhOg;gkpyk;> 

fpspruNuhy; 
vRj;ju; #lhd; III 

rptg;G 

Nfhsq;fs; 

 

   

100 Gs;spfs; 
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10 Gs;spfs; 

10 Gs;spfs; 

10 Gs;spfs; 

2 x 5 = 10 Gs;spfs; 

10 Gs;spfs; 

12 x 1 = 12 Gs;spfs; 
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ii) fUk;G  
gPw;W}l;  

 

iii) fpisf;Nfhrpbf;  
 

iv) FSf;NfhR 
gpuf;NuhR 

 

v) ePupopT> Gw;WNeha;> ,ja Neha; 
 

b)  
i) <Nkh FNshgpd; 

 
ii) ntg;gepiy>  

pH,  
cg;Gr;nrwpT>  
Mjhug;gilr; nrwpT 

 

iii) Cf;fpfshfj; njhopw;gly; 
 

iv)   
1) Fiwe;j ntg;gepiy> eLepiy pH> tspkz;ly mKf;fj;jpy; njhopw;gLfpwJ. 
2) jhf;fq;fSf;fhf kPz;Lk; kPz;Lk; gad;gLj;jyhk;. 
3) Fwpj;j jhf;fj;jpw;F jdpj;Jtkhdit> Njitaw;w gf;ftpisTfs; Njhd;Wtjpy;iy. 

(NtW nghUj;jkhdit) 

 

 

3 (c)   

i) 

 

 

 

 

 

ii) rkepiyf;F  

  mg x  40 =  Mg x  50 

M = 80 g   

 

 

 

 

 

 

100g gb 

fj;jp tpspk;G  

jpzpT njupahf; 

fy;Y  

kPw;wu;f; Nfhy;  

10 Gs;spfs; 

(4+1) Gs;spfs; 

5 Gs;spfs; 

2 x 2 = 4 Gs;spfs; 

4 Gs;spfs; 

2 x 3 = 6 Gs;spfs; 

1 x 4 = 4 Gs;spfs; 

4 Gs;spfs; 

4 x 1 = 4 Gs;spfs; 

2 Gs;spfs; 

3 x 2 = 6 Gs;spfs; 
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iii)   

 

 

 

 

 

 

iv) rkepiyf;F 

  mg x  30 =  ( Mg - U )  x  50 

( Mg - U )   = 0.6 N   

U = 0.2 N  

 

v)   

 rhulu;j;jp =   

 

 

 rhulu;j;jp =   

 

 rhulu;j;jp =   

 =        4  

 

vi)   

 rhulu;j;jp =   

 

fy;ypd; mlu;j;jp = 4000 kgm-3 

 

 

 

 

 

 

 

 

 

 

 

 

5 Gs;spfs;  

100g gb 

fj;jp tpspk;G  

ePu; nfhz;l Kfit> jpzpT njupahf; fy;Y  

kPw;wu; Nfhy;  

(4+1) Gs;spfs; 

5 Gs;spfs; 

Fwpj;j fdtsT gjhu;j;jpd; jpzpT  

mNj fdtsT ePupd; jpzpT  

fy;ypd; epiw  

NkYijg;G  

0.8 N  

0.2 N  

 

5 Gs;spfs; 

gjhu;j;jj;jpd; mlu;j;jp   

ePupd; mlu;j;jp  

(4 + 1) Gs;spfs; 

100 Gs;spfs; 
 

 

 
 
 

 

 

Information & Communication 

Technology I 
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4 (a) 

i)  A -  aq;fpd; kl;L Jzpa Ntz;ba gjhu;j;jj;jpy; Md fk;gp 

B -  aq;fpd; kl;L Jzpa Ntz;ba fk;gp 

C -  aq;fpd; kl;L cgfuzk; 

D -  Ntzpau; mstpil 

E -  gpujhd mstpil 

F -  epiyahd jpzpT 

G – nfhOT epiw 

ii)  R+oy; ntg;gepiy khw;wq;fspdhy; gupNrhjid Kbtpy; Vw;gLk; tOtpid ,opthf;Ftjw;F  

 

 

iii)  tpl;lk;           =  0.40 mm 

FWf;F ntl;Lg; gug;G  =  
𝜋 𝑑2

4
 

=  
3.14 x 0.4 x 0.4 

4
 

=    0.1256 mm2  
 

iv)  fUtpapd; ,opT vz;zpf;if =  0.1 mm 

cU(a)  thrpg;G  =  40 x 1mm  + 8x 0.1mm   

=  40.8 mm  

cU(b)  thrpg;G  =  56 x 1mm  + 3x 0.1mm   

=  56.3 mm  

ePl;rp khw;wk;    =  56.3 mm -  40.8 mm 

  

 =    15.5 mm 

v)   Y= 
𝐹 𝐿

𝐴 𝑒
  

vi)  

 

 

 my;yJ 

 

 

 

 

 

 

7 Gs;spfs; 

5 Gs;spfs; 

3 Gs;spfs; 

( 4 + 1 ) Gs;spfs; 

3 Gs;spfs; 

3 Gs;spfs; 

( 3 + 1 ) Gs;spfs; 

tpir (N) 

ePl;rp (mm) tpir (N) 

ePl;rp (mm) 

5 Gs;spfs; (mr;R Fwpj;jy; 2 Gs;sp) 
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vii)  Y= 
𝐹 𝐿

𝐴 𝑒
 

 

   Y    =   
100 𝑥  2

0.1256 𝑥 10−6 𝑥  15.5 𝑥 10−3 

 = 1.02 x 1011 Nm-2   

 

4 (b) 

i)  Ntfk;  = 10 m s-1 

tY = tpir x Ntfk; 

tpir = 10 000 N 

 

ii)  cuha;T tpir = cuha;Tf; Fzfk; x nrt;td; kWjhf;fk; 

cuha;T tpir = 0.4  x 10 000 N 

cuha;T tpir = 4 000 N   

 

iii) khwh Ntfj;jpy; ,aq;Ffpd;wikapdhy;   

cuha;T tpir = 4 000 N   

 

iv) P = 
𝐹

𝐴
  

 F1 = PA 

 F1 = 1.2 x 109 Nm-2  x 20 x 10-6m2 

   = 24, 000 N  
 

v) F1 – F2  = ma  

a = 24, 000 N – 4 000 N 

                1,000  

 = 20 ms-2 

 

 

 

 

 

 

 

 

 

 

 

100 Gs;spfs; 
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5 Gs;spfs; 

(4 + 1 ) Gs;spfs; 

5 Gs;spfs; 

5 Gs;spfs; 

5 Gs;spfs; 

5 Gs;spfs; 

(4 + 1 ) Gs;spfs; 

(4 + 1 ) Gs;spfs; 

5 Gs;spfs; 

(4 + 1 ) Gs;spfs; 

5 Gs;spfs; 
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fl;Liu tpdhf;fSf;fhd Gs;sp toq;Fk; jpl;lk; 

gFjp – B (fl;Liu tpdhf;fs; ) 

5. (a) (i)   ,il =
1760

20
= 88 kg.  [ (10) Gs;sp+tpil(5) Gs;sp=(15) Gs;spfs;] 

   (ii)   

 

 

 

 

 

 

 

 

                                                  ; 

   

 

 [kPbwd; : 5 Gs;spfs;>  tFg;Gg;Gs;spfs;: 5 Gs;spfs;> tpyfy;∶ 5 Gs;spfs;>  

   fd: 5 Gs;spfs;> ∑ fd : 5 Gs;spfs;, cj;Njr,il= 90 : 5 Gs;spfs;] 

 

 (iii) ,il = cj;Njr,il + tpyfy; ,il 

  ,il =   𝐴 +
∑ 𝑓𝑑

∑ 𝑓
                            (5 Gs;spfs;) 

    = 90 +
−20

20
= 90 − 1 = 89kg. (05 + 03 + 02 = 10 Gs;spfs;) 

    

 (iv) $l;lkhf;fpa guk;gnyhd;wpd; ,iliaf; fzpf;Fk;NghJ xt;nthU tFg;gpw;Fk; cupa 

Gs;spfs; me;je;j tFg;gpd; tFg;Gg; Gs;spiaf; nfhs;tjhf vLf;fg;gl;L ,il 

fzpf;fg;gLk; vdNt ,U ,ilfSf;fpilapy; rpwpJ NtWghL ,Uf;Fk;. 

[5 Gs;spfs;]  

 (v) 50 gd;wpfspd; jpzpTfspd; $l;Lj;njhif = 50 × 85 = 4250kg.   

 20 gd;wpfspd; jpzpTfspd; $l;Lj;njhif  = 1760kg 

∴ 30 gd;wpfspd; jpzpTfspd; $l;Lj;njhif = 4250kg − 1760kg = 2490kg 

[5 Gs;spfs;] 

30 gd;wpfspd; jpzpTfspd; ,il =
2490

30
= 83kg.              [5 Gs;spfs;] 

  

jpzpT tPr;R 
gd;wpfspd; 

vz;zpf;if(f) 

tFg;Gg; 

Gs;sp(x) 

tpyfy;(d) fd 

55 – 65 3 60 -30 -90 

65 – 75 3 70 -20 -60 

75 – 85 2 80 -10 -20 

85 – 95 5 90 0 0 

95 – 105 2 100 10 20 

105 – 115 3 110 20 60 

115 – 125 1 120 30 30 

125 – 135 1 130 40 40 

20  -20 
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(b) (i) 

Nky;tiug;G jpus;kPbwd; rjtPjj;jpus;kPbwd; 

19.5 0 0 

29.5 2 4 

39.5 7 14 

49.5 15 30 

59.5 27 54 

69.5 37 74 

79.5 44 88 

89.5 48 96 

99.5 50 100 

  [Nky;tiug;G : 05 Gs;spfs;> jpus;kPbwd;: 05 Gs;spfs;> rjtPjj; jpus; kPbwd; 05 

Gs;spfs;]  

  (ii) 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

[rupahd Ms;$Wfs; 02×8=16 Gs;spfs;, rupahd mr;rpw;F 02×2=04 Gs;spfs;> rupahd 

tbtk; 10 Gs;spfs;] 
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(iii) 𝑄1 = 46.3     (45.8 − 46.8)             [5 Gs;spfs;] 

      𝑄3 = 70.2 [5 Gs;spfs;] (69.7 − 70.7 ,ilapy; ,Ug;gpd; Gs;spfs; toq;Ff.) 

        fhyiz ,iltPr;R =  𝑄3 − 𝑄1 = 70.21 − 46.3 = 23.9 [5 Gs;spfs;] 

 (22.9 − 24.9 ,ilapy; ,Ug;gpd; Gs;spfs; toq;Ff.) 

 

(iv) 50 Gs;spfspw;F Fiwthfg; ngw;w khztHfspd; rjtPjk;= 31.2%(30.2 − 32.2)  

[5 Gs;spfs;] 

  50 Gs;spfspw;F NkNy ngw;w khztHfspd; rjtPjk; =  68.8%  (67.8 − 69.8) 

[5 Gs;spfs;] 

(v)   rpj;jpg; Gs;sp = 40.1   (39 − 41)   [05 Gs;spfs;] 

 

 

 

 

6. (a)  sin 600 =
𝑥

7
⇒  

√3

2
=

𝑥

7
⟹ 𝑥 =

7√3

2
   [05 Gs;spfs;] 

  ∆ 𝑂𝐴𝐵 = 2 ×
1

2
× 7 × 𝑥 × sin 300    [05 Gs;spfs;] 

 = 2 ×
1

2
× 7 ×

7√3

2
×

1

2
      [05 Gs;spfs;] 

 =
49√3

4
=

49×1.7

4
= 20.8 cm2. [05 Gs;spfs;] 

Miur;rpiw OAB=
1

2
× 72 ×

2𝜋

3
   [10 Gs;spfs;] 

=
1

2
× 72 ×

2×22

3×7
=

154

3
= 51.3 cm2.  [05 Gs;spfs;] 

vQ;rpa gFjp = 51.33 − 21.19 = 30.14cm2.  [05+05=10 Gs;spfs;] 

 

(b)(i)    Kf;Nfhzpapd; gug;gsT =
1

2
× 7√3 × 7√3 × sin 60    [10 Gs;spfs;]  

 =
1

2
× 7√3 × 7√3 ×

√3

2
 [05 Gs;spfs;] 

 = 62.5cm2. [05 Gs;spfs;] 

(ii)   tl;lj;jpd; gug;gsT =  𝜋32 = 9 ×
22

7
= 28.3 cm2. [05+05=10 Gs;spfs;] 

(iii)  nkhj;jg;gug;gsT = 30 + 61 + 62.5 + 28.3 = 181.8 cm2. 

[05+05=10 Gs;spfs;] 

(iv)  Rw;wsT = 15 + 4 + (15 − 7√3) + 7 ×
2𝜋

3
× 2 + 6𝜋 = 70.3 cm.  

 [10+05=15 Gs;spfs;] 

  

O 

A 

7 cm 

7 cm 

B 

600 

𝑥 

150 Gs;spfs; 
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 (c)  𝐴𝐵 = √(1 − 4)2 + (10 − 6)2 = √25 = 5 myFfs;    [05+05=10 Gs;spfs;] 

  𝐵𝐶 = √(9 − 4)2 + (18 − 6)2 = √169 = 13 myFfs;  [05+05=10 Gs;spfs;] 

  𝐶𝐴 = √(9 − 1)2 + (18 − 10)2 = √128 = 8√2 = 11.2 myFfs;  [05+05=10 Gs;spfs;] 

 kjpypd; ePsk; =

(5 + 13 + 11.2) × 10 = 29.2 × 10 = 292 m [05+05=10 Gs;spfs;] 

kjpy; mikg;gjw;F Vw;gLk; nryT = 292 × 2 × 500 =&.292000. [05+05=10 Gs;spfs;] 

 

 

 

gFjp – C (fl;Liu tpdhf;fs; ) 

07) (a) 

i) mq;fpfSf;Fk; / kdpjDf;Fk; jPik tpistpf;Fk; gbahd msTfspYk; fhy  
msTfspYk; ePUf;Fs; gjhu;j;jq;fs; / rf;jpfs; tpLjy; 

 

ii) 1. tptrha cu tiffs; (A+upah / mNkhdpah / TSP ) 
2. ifj;njhopy; ntspg;gha;Tfs;  
3. rhf;fil fopTfs;  (vz;nza;fs; gjhu;j;jq;fs;/ kUe;Jfs; ) 
(NtW nghUj;jkhdit) 

 

iii)    

a. ePu; epiyapy; iejpNuw;Wf;fspdJk; (𝑁𝑂3
−) ngh];Nghw;Wf;fspdJk; 𝑃𝑂4

3− nrwpT 

mjpfupj;jy; ew;Nghridahf;fk; MFk;. 

 

b. 𝑁𝑂3
− >  𝑃𝑂4

3− 

iv)   
a. rhak;  

fe;jfk; 

b. FNshupd;  

,ypf;dpd;  

Fq;Fypak;  

ntspw;Wk; Nru;f;if 

c. FNuhkpak;  

,we;j tpyq;F Gujk;  

fe;jfk; 

 

 

 

 

 

150 Gs;spfs; 
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3 x 4 = 12 Gs;spfs; 

10 Gs;spfs; 

10 Gs;spfs; 

2 x 5 = 10 Gs;spfs; 

2 x 2 = 4 Gs;spfs; 

2 x 2 = 4 Gs;spfs; 

2 x 2 = 4 Gs;spfs; 
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(b)   
i) jhtu vz;nza;; (Kf;fpspriul;L ) 

nkjNdhy; (𝐶𝐻3 𝑂𝐻) 

 

ii) jhtu vz;nza; -  Vw;fdNt ghtpf;fg;gl;l vz;nza; (#upa fhe;jp>  
Njq;fha; vz;nza; ) 
 

nkjNdhy;      - Rtl;L vupnghUshd ,aw;if thA  
- capu;j;jpzpT 

(<ukhd capu;j;jpzpT / cyu;e;j capu;j;jpzpT) 

 

iii)  1. gw;gir jahupg;G 
2. moFrhjd nghUl;fs; jahupg;G (NtW nghUj;jkhdit) 

 
 

iv)  Vftpd Cf;fp – NaOH / KOH 

gy;ypd Cf;fp -  MgO, ZnO, Sn𝑂2 
 

v) 1. ePz;l fhyk; Nrkpf;Fk; NghJ gq;fR tsuyhk; 
2. ePu; fhzg;gl  tha;g;Gz;L 
3. ,ae;jpuq;fspy; fhzg;gLk; ,wg;gu; Foha;fspw;F ghjpg;G  

(Vida ngUj;jkhdit) 
 

(c)   
i) 1. fhfpj $o; jahupj;jy; 

2. jhs;fshf;Fjy; 
3. <ukhf;Fjy; 
4. cyu;j;jy; 
5. Nkw;G+r;rply; 

 

ii) 1. igdR kuj;Jz;Lfs; 
2. itf;Nfhy; 
3. ,Af;fypg;uR 
4. kuj;J}s; 

 
iii) jhtug;gFjpapy; cs;s ,yf;dpid ePf;fp> nrYNyhR ehu;fis Ntwhf;fy; 

 
iv) fy;rpak; fhgNdw; 

fsp 
ijNjdpak; <nuhl;irl;  
 

v) 𝐶𝑙𝑂2 
#oy; gpur;ridfis ,opthf;Fjy; 

 

 

 

 

 

 

 

2 x 5 = 10 Gs;spfs; 

2 x 5 = 10 Gs;spfs; 

2 x 5 = 10 Gs;spfs; 

2 x 5 = 10 Gs;spfs; 

2 x 5 = 10 Gs;spfs; 

5 x 2 = 10 Gs;spfs; 

4 x 2 = 8 Gs;spfs; 

10 Gs;spfs; 

3 x 3 = 9 Gs;spfs; 

9 Gs;spfs; 
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08) a) 

i)  vspa fhr;rp tbg;G  
 

ii) X- ,ypg;ghf;fpapd; xLf;fp 

Y- ntg;gkhdp 

Z- tl;l mbf; FLit 

 

 

iii) 𝐻2𝑂  (ePu;) 

 

iv) 𝐻2𝑂  MtpahFk; > NaCl MtpahfhJ  

 

v) gspq;fhf;fy; 

 

vi) B  

,ypg;ghf;fpapd; xLf;fpapy; Fspu;ePu; KOikahf epug;gp Fspu;tpf;Fk;  

(ePupd; mlu;j;jp tspkz;ly mlu;j;jpapYk; mjpfk; vd;gjhy; epuk;gyiltjw;F) 

(b) 

i) vg;ghty 
 

ii) GNshNuh mg;gw;iww;  𝐶𝑎5 (𝑃𝑂4)3 𝐹𝑋 

FNshNuh mg;gw;iww;   𝐶𝑎5 (𝑃𝑂4)3 𝐶𝑙 

Ijnuhf;rp mg;gw;iww; 𝐶𝑎5 (𝑃𝑂4)3 𝑂𝐻  
  

iii)   

 mg;gw;iww;W fzpaj;ij Njitahd mstpw;F Jshf;Fjy; 

 ePupy; fiuahj fy;rpak; nghRg;Ngw;iw / mg;gw;iww;iw ePupy; fiuaf;$ba fy;rpak; 
<u; Ijurd; nghRg;Ngw;whf khw;Wtjw;F HCl  gad;gLj;jy;. 

 2𝐶𝑎5 (𝑃𝑂4)3 X +14 HCl →  3 Ca (𝐻2 𝑃𝑂4)2 + 7 CaC𝑙2 + 2HX 

 mNkhdpak; cg;igr; Nru;g;gjd; %yk; ePu; cwpQ;Rk; jd;ikiaf; Fiwj;jy; 
 

c)   

i) ryitj; JshdJ KidTs;s ry;Ngw;Wf; $l;lq;fs; fhzg;gly; 
 

ii) mD$yk; - td;jd;ikAs;s ePupYk; fOtf;$baJ 
 

gpujp $yk; - capupay;uPjpahf gpupe;jopaf; $baitahf ,y;yhjjhy; #oy; 

khrhf;fpahFk;. 

 

 

 

 

 

150 Gs;spfs; 
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10 Gs;spfs; 

3 x 4 = 12 Gs;spfs; 

10 Gs;spfs; 

10 Gs;spfs; 

10 Gs;spfs; 

3 + 10 = 13 Gs;spfs; 

10 Gs;spfs; 

3 x 5 = 15 Gs;spfs; 

20 Gs;spfs; 

10 Gs;spfs; 

10 Gs;spfs; 

10 Gs;spfs; 
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gFjp – D (fl;Liu tpdhf;fs; ) 

(09) (a)  

i)  rkepiyf;F  

  RA + RB = 1000N   ( RA = RB ) 

RA = 500N 

 

ii)    P = 
𝐹

𝐴
  

 

P =      500 N 

20 x 10-4 m2  

P = 25 x 104 Nm-2  

iii)  Y= 
𝐹 𝐿

𝐴 𝑒
  

  e = 
𝐹 𝐿

𝐴 𝑌
 

= 
500 𝑁 𝑥  1𝑚 

20 𝑥 10−4 𝑚2  5 𝑥 1010 𝑁𝑚−2
 

=  5 𝑥 10−6 𝑚 

 

iv)  E = ½ Fe  

 

  = ½  x  500 N  x   2 x 5 𝑥 10−6 𝑚   

 
=  25 𝑥 10−4 𝐽 

 

(09) (b)  

i)   I  = ½ mr2 

  ½ x 4 kg x (0.1 m)2 

= 0.02 kgm2 

 

ii)   1 epkplj;jpy; Rod;w Row;rpfspd; vz;zpf;if = 3>000 Row;rpfs; 

10 epkplj;jpy; Rod;w Row;rpfspd; vz;zpf;if = 30>000 Row;rpfs;  

 

iii)   60 s Rod;w Row;rpfspd; vz;zpf;if = 3>000 Row;rpfs; 

1 s Rod;w Row;rpfspd; vz;zpf;if = 50 Hz  

 

3>000 Row;rpfSf;F vLj;j Neuk; = 60 s  

1 Row;rpfSf;F vLj;j Neuk; = 0.02 s  

3 Gs;spfs; 

4 Gs;spfs; 

(4 + 1 ) Gs;spfs; 

4 Gs;spfs; 

(4 + 1 ) Gs;spfs; 

4 Gs;spfs; 

4 Gs;spfs; 

(4 + 1 ) Gs;spfs; 

4 Gs;spfs; 

4 Gs;spfs; 

(4 + 1 ) Gs;spfs; 

10 Gs;spfs; 

(4 + 1 ) Gs;spfs; 

5 Gs;spfs; 

10 Gs;spfs; 

10 Gs;spfs; 

3 Gs;spfs; 
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iv)   𝜏 =  Fr  

F = 
100 𝑁𝑚

0.1 𝑚 
 

=  1000 N 

(09) (c)  

 

i)   P = 
𝐸

𝑡
 

 E =  3000 W  x   10 mint 

=  3 kW x 1/6 h 

= 0.5 kWh  

= 0.5 Unit 

 

ii)   P = IV 

I = 
3000 𝑊

250 𝑉
 

  = 12 A 

 

iii)   V = IR 

R = 
250 𝑉

12 𝐴
 

  = 20.8 Ω 

 

 

 

(10) (a)  

 

i)   

 rhulu;j;jp =   

 

S   = 
1050 𝑘𝑔 𝑚−3

1000 𝑘𝑔 𝑚−3
 

=  1.05  

 

ii)  xa;tpYs;s neUf;Fk;jftw;w> gpRf;Fikaw;w ghap xd;wpDs; nghUs; xd;W gFjpahfNt 

my;yJ KOikahfNt mkpo;e;J kpjf;Fk; NghJ nghUspd; epiwAk; ,lk;ngau;f;fg;gl;l ghapapd; 

epiwAk; rkdhFk; 

 

4 +1  Gs;spfs; 

5 Gs;spfs; 

5 Gs;spfs; 

5 Gs;spfs; 

5 Gs;spfs; 

4 +1  Gs;spfs; 

5 Gs;spfs; 

5 Gs;spfs; 

4 +1   Gs;spfs; 

5 Gs;spfs; 

5 Gs;spfs; 

4 +1   Gs;spfs; 

150 Gs;spfs; 
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Technology I gjhu;j;jj;jpd; mlu;j;jp   

ePupd; mlu;j;jp  

5 Gs;spfs; 

5 Gs;spfs; 

5    Gs;spfs; 

15 Gs;spfs; 
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iii)   U = V𝜌g  

V = 
9000 𝑁 

1050 𝑘𝑔 𝑚−3  𝑥   10 𝑚𝑠−2 
 

  = 0.857 m3 

 

iv)   kpjj;jy; jj;Jtj;jpd; gb  

nghUspd; epiwAk; ,lk;ngau;f;fg;gl;l ghapapd; epiwAk; rkdhFk;  

,lk;ngau;f;fg;gl;l ghapd; epiw = 10> 000 N 

 (10) (b)  

i)   V    = 6a2 

 = 6 x 0.52 

  = 1.5 m2 

ii)   
𝑄

𝑡
       = KA(

𝜃1− 𝜃2

𝑑
)  

 = 0.5Wm-1K-1  x  1.5 m2     x    (
25 − 0

0.05
)  x 10 x 60 s 

 = 225000 J 

 

iii)   H    = mL 

 m  = 
225000   𝐽 

3.25  𝑥  105 𝐽𝑘𝑔−1 
 

  = 0.69 kg 

 

iv)   ntg;g cWjp epiyapy; ntg;gepiyg; gbj;jpwd; khwhJ 

25− 0

5
  = 

𝜃− 0

4
   

𝜃 = 20 ℃  

 

  (10) (c)  

i)    

jpwd;  = gag;G tY  x 100 % 

     nga;g;G tY 

75 %    =  gag;G tY  x 100 % 

       5000 W 

 

gag;G tY  = ¾ x 5000  

=  3750 W 

5 Gs;spfs; 

5 Gs;spfs; 

4+ 1   Gs;spfs; 

5 Gs;spfs; 

4+ 1   Gs;spfs; 

4+ 1   Gs;spfs; 

5 Gs;spfs; 

4 Gs;spfs; 

7 Gs;spfs; 

3 +1 Gs;spfs; 

4 Gs;spfs; 

4 Gs;spfs; 

3 +1 Gs;spfs; 

4 Gs;spfs; 

4 Gs;spfs; 

3 +1 Gs;spfs; 

5 Gs;spfs; 

4 +1 Gs;spfs; 
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ii)  ntg;gk;> xyp 

 

iii)    Ntfk;  = 20 m s-1 

tY = tpir x Ntfk; 

3750 W = tpir x 20 

tpir = 187.5 N 

 

iv)  ce;jk; = jpzpT x Ntfk;  

         = 100 kg x 20 ms-1 

= 2000 kg ms-1 

 

 

5 Gs;spfs; 

5 Gs;spfs; 

4 +1 Gs;spfs; 

5 Gs;spfs; 

5 Gs;spfs; 

4 +1 Gs;spfs; 

10 Gs;spfs; 


