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2.1.3	 tpdhj;jhs;; I - ,w;fhd tpilfSk; Gs;sp toq;Fk; jpl;lKk;

tpdhj;jhs;; I - Gs;sp toq;Fk; jpl;lk; 

		 	 tpdh 	 tpil	 tpdh	 tpil		
	 ,yf;fk;			   ,yf;fk;		  		

     	01.	 .......	 26.	 .......	

	 02.	 .......		 27.	 .......		

		 03.	 .......		 28.	 .......		

		 04.	 .......		 29.	 .......		

		 05.	 .......		 30.	 .......		

	 06.	 .......		 31.	 .......		

	 07.	 .......		 32.	 .......		

	 08.	 .......	 33.	 .......		

	 09.	 .......	 34.	 .......		

	 10.	 .......		 35.	 .......	

	 11.	 .......		 36.	 .......

	 12.	 .......		 37.	 .......

	 13.	 .......		 38.	 .......

	 14.	 .......	 39.	 .......

	 15.	 .......		 40.	 .......

	 16.	 .......		 41.	 .......

	 17.	 .......		 42.	 .......

	 18.	 .......		 43.	 .......

	 19.	 .......		 44.	 .......

	 20.	 .......		 45.	 .......

	 21.	 .......		 46.	 .......

	 22.	 .......		 47.	 .......

	 23.	 .......		 48.	 .......

	 24.	 .......		 49.	 .......

	 25.	 .......		 50.	 .......
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   rupahd xU tpilf;F 02 Gs;spfs; tPjk; nkhj;jg; Gs;spfs; 100. 
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2.2.3.  tpdhj;jhs; II  ,w;F vjpu;ghu;f;Fk; tpilfs; Gs;sp toq;Fk; jpl;lk;> tpilaspj;jy; 	
	 gw;wpa mtjhdpg;G> KbT> gpNuuizfs;

	

tpdhj;jhs; II  ,w;fhd tpilfs; toq;fy; gw;wp mtjhdpg;G tiuG 2" 3" 4'1" 4'2 JizAld; 

jahupf;fg;gl;Ls;sJ. 

gFjp A - mikg;Gf; fl;Liu  
tpdh ,yf;fk; 1

√

√

√

√
√

×

×

×

×
×

×

×

×

×
×

		
			   xt;nthU rhpahd tpilf;Fk; 01 Gs;sp tPjk; 

			   (01 × 15 = 15 Gs;spfs;)

	 ..............................................................................................................................................gjg;gLj;jhj ghypYs;s Ez;zq;fpfis mfw;Wtjw;F my;yJ mopg;gjw;F

		  (05 Gs;spfs;)

..............................................................................................................................................

..............................................................................................................................................

,yf;bf;fkpy gw;wPhpahf;fspd; my;yJ tsHg;G+lf gw;wPhpahf;fspd; nraw;ghL ntg;gepiy 

40 °C -  45 °C tPr;rpy; rpwg;ghf ,Uf;Fk;

		  (05 Gs;spfs;)

..............................................................................................................................................

..............................................................................................................................................

gw;wPhpahf;fspd; ngUf;fkiltiyf; $l;Ltjw;F my;yJ tsHg;G+lf gw;wPhpahf;fspd; 

tsHr;rpia $l;Ltjw;F

		  (05 Gs;spfs;)

	

..............................................................................................................................................

..............................................................................................................................................

(1)	 gw;wPhpahf;fspdhy; ghypYs;s nty;yj;ij ,yf;bf;fkpykhf khw;Wjy;

(2)	 ghypYs;s Gujk; ,yf;hpf;fkpyj;jpdhy; jpul;rpailAk;
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..............................................................................................................................................

..............................................................................................................................................

kPs; NrHf;if mile;j gpsh];kpl;lhdJ my;yJ guk;giuayF gw;wPhpaf; fynkhd;wpy; 

GFj;Jjy; my;yJ mfw;Wjy; %ykhf cUthf;fg;gLk; Gjpa mq;fpfs;.

(05 × 2 = 10 Gs;spfs;)
(05 Gs;spfs;)

gbKiw nehjpak;

(A) xU Fwpj;j ,lj;jpy; DNA I ntl;ly; fl;Lg;gLj;jg;gl;l vz;Nlh 

epa+f;fpspNahR

(B) njupe;njLj;j ,U DNA Jz;Lfis ,izj;jy;. (DNA) ,ypNfR ,ypNfR

.......................................................................................................................................Q

(05 Gs;spfs;)

.......................................................................................................................................Guj;jpNaR / ngg;hpNlR / GNuhl;bNdR

(05 Gs;spfs;)

.......................................................................................................................................
ig&Ntw;W Nrhjid

(05 Gs;spfs;)
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	 ...........................................................................................................................................
maBd;

	 (05 Gs;spfs;)

...........................................................................................................................................
Z / ,ypg;gpl;L

(05 Gs;spfs;)

...........................................................................................................................................
xUrf;fiul;L

(05 Gs;spfs;)

...........................................................................................................................................

...........................................................................................................................................

ngfbf; Nrhjidg; nghUs; - ePy epwk;

,uz;Lk; rhpahf vOjpapUe;jhy; kl;Lk; 05 Gs;spfis toq;Ff

Nrhjidg; nghUSf;F 03 Gs;spfs;
epwj;jpw;F 02 Gs;spfs;

(05 Gs;spfs;)

...........................................................................................................................................nrq;fl;br; rptg;G (Brick red)

(05 Gs;spfs;)

......................................................................................................................................Y/ Rf;FNuhR

(05 Gs;spfs;)
tpdh 1 ,w;F nkhj;jk; 100 Gs;spfs;
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tpdh ,yf;fk; 2

...........................................................................................................................................
jpwe;j njhFjp

(05 Gs;spfs;)

%yf;$WfSf;fpilapyhd ftHr;rp 

$baJ

%yf;$WfSf;fpilapyhd 

ftHr;rp FiwT / ,y;iy

%yf;$Wfspd; ,af;fr;rf;jp 

$baJ

%yf;$Wfspd; ,af;frf;jp 

Fiwe;jJ

,Ugf;fKk; NrH;j;j NtWghL rhpnadpy; 10 Gs;spfs; toq;Ff. 10 × 2 = 20 Gs;spfs;)

  40°C...........................................................................................................................................
(05)Gs;spfs;)
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CaO + H2O (jhf;fpfs;)

Ca(OH)2 (tpisnghUs;)

rf;jp

(05 × 2 = 10 Gs;spfs;))

...........................................................................................................................................  Q	 =	 mcΔθ     or      Q  =  mcθ	 (05 Gs;spfs;)
	 =	 150(g) × 4.3 (J°C−1g−1) × 40(°C)
	 =	 25.8 kJ	 (05 Gs;spfs;)

...........................................................................................................................................

...........................................................................................................................................

  100 g
115.8 kJ

     ×  25.8 kJ	 (05 Gs;spfs;)

	 =	 22.28 g	
...........................................................................................................................................
...........................................................................................................................................

(tpil + myF  =  04 + 01 Gs;spfs;)

...........................................................................................................................................
  Δθ

Δt
     or  − Δθ

Δt
  	 (05 Gs;spfs;)

	 =	
4.2°C
10 min	 (05 Gs;spfs;)

	 =	 0.42	 (05 Gs;spfs;)
...........................................................................................................................................

...........................................................................................................................................

...........................................................................................................................................4 epkplk;

(tpil + myF  =  04 + 01 Gs;spfs;)

...........................................................................................................................................
CaO ,d; ruhrhp EfHr;rp tPjk;  	 =	  − Δm

Δt
                       (05 Gs;spfs;)

			   =	
22.28 g
4 min 	     (05 Gs;spfs;)

			   =	 5.57	 (05 Gs;spfs;)

...........................................................................................................................................

...........................................................................................................................................

...........................................................................................................................................

tpdh 2 ,w;F nkhj;jk; 100 Gs;spfs;
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tpdh ,yf;fk; 3

		

Z

E

6 V

S R

A

X

+

+

A

V

Y

8 Ω

B

           fyda       

V

8 Ω
Z

E

6 V

S R

A

X

+

+

A
Y

B

	 (05 × 3 = 15 Gs;spfs;)		

          	
	 (,uz;Lk; rhpahapd; 05 Gs;spfs;)

..............................................................................................................................................

..............................................................................................................................................

..............................................................................................................................................

          caHe;jgl;r Xl;lk; 	 =	 V
R  

		  =	 6 V
8 Ω

	 (02 Gs;spfs;)

		  =	 0.75 A     =    750 mA	 (03 Gs;spfs;)

	 (rhpahd tpil + myF = 04 + 01)

	

1 A  				    (05 Gs;spfs;)........................................................................................................................................

........................................................................................................................................

........................................................................................................................................

kpd;Ndhl;lj;ij rhpahf mstPLnra;tjw;F / nrk;ikahd mstPL ngw / 
tOitf; Fiwg;gjw;F / mk;gpaHkhdp $ba czHjpwDilajhf nraw;gLtjw;F 

				    VjhtJ rhpahd xU fhuzj;jpw;F = (05 Gs;spfs;)	
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		  (10 Gs;spfs;)

........................................................................................................................................
6 V mOj;j NtWghl;il kpd;#spd; FkpOf;fpilNa gpuNahfpf;Fk; NghJ tY 

tpiuatPjk; 0.36 W Mf ,Uf;Fk;. 

		  (05 Gs;spfs;)

........................................................................................................................................,ioapdJ jilia caHj;Jjy; (,ioapD}lhd Xlj;jpdhy; ntg;gk; 

gpwg;gpf;fg;gLtjhy;)

	 (05 Gs;spfs;)
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      R	 =	 V 2
P  			   (02 Gs;spfs;)

	 =	 36
0.36

			   (03 Gs;spfs;)

I	 =	 P
R√   my;yJ V/R my;yJ P/V	(02 Gs;spfs;)

	 =	 0.36
100√

  my;yJ   6
100

 my;yJ 0.36/6 
						      (03 Gs;spfs;)

FkpopD}lhf cs;s Xl;lk; 

		  (tpil + myF = 04 + 01 Gs;spfs;)
(tpil + myF = 04 + 01 Gs;spfs;)

		  P     ≡    (60 mA, 6 V)

	

P

(tiugpy; P Ir; rhpahff; Fwpj;jy; 05 Gs;spfs;)    

	 Rt	 =	 R0 (1 + aDq)	 (02 Gs;spfs;)

	 10	 =	 R0 (1 + 0.0043 × 18)	 (04 Gs;spfs;)

	 100	 =	 R0 (1 + 0.0043q)        	 (04 Gs;spfs;)
	   q	 =	 2273 °C

							      (rhpahd tpil  + myF = 04 + 01 Gs;spfs;)    
tpdh 3 ,w;Fhpa nkhj;jg; Gs;spfs; 100
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tpdh ,yf;fk; 4

.................................................................................................................

mg
A

,Oitj; jifg;G

											           (05 Gs;spfs;)	

  	
.................................................................................................................

l - l0
l0

,Oitj; tpfhuk;

												           (05 Gs;spfs;)

....................................................................................................................................................

....................................................................................................................................................

mg
A 	 =	 Y' l - l0

l0	
aq;fpd; kl;il Y vd Fwpg;gpl;lhYk; my;yJ NtW xU FwpaPl;ilg; gad;gLj;jpdhYk; 

Gs;sp toq;Ff.	

my;yJ

mg
A 	 ∝	

l - l0
l0

			          (05 Gs;spfs;)

											         

....................................................................................................................................................,wg;gH Fohapy; gpuNahfpf;fg;gLk; jpzpT ^m my;yJ kg&
mjd;NghJ ,wg;gH Fohapd; Gjpa ePsk;  ^l& 	 (05 × 2 = 10 Gs;spfs;)

....................................................................................................................................................
	 l  = ( gl0

AY ' ) m + l0

											           (05 Gs;spfs;)

...........................................

gl0

AY ' ...........................................	 l 0gbj;jpwd; ntl;Lj;Jz;L

(05 × 2 = 10 Gs;spfs;)
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(rhpahf mr;Rf;Fwpf;fg;;gl;l tiuGf;F 10 Gs;spfs;)

.............................................................................................................................................
	 Y '  = 

gl0

A×G
(05 Gs;spfs;)

,wg;gH Fohapd; cs;tpl;lKk; ntsptpl;lKk;	 (05 Gs;spfs;)
mjd; Muk;g ePsk;  ^l0&			   (05 Gs;spfs;)
.............................................................................................................................................

mstPL cgfuzk; ,opntz;zpf;if$ (mm)
cs;tpl;lk; efUk; EZf;Ff;fhl;b 0.01
ntsptpl;lk;; efUk; EZf;Ff;fhl;b 0.01
Muk;g ePsk;  l0

kPw;wH rl;lk; 1
		  xt;nthU rhpahd fUtpAk; mjw;fhd ,opntz;zpf;iff;Fk; = (03 + 02) × 3 = 15 Gs;spfs;)

kPs;jd;ik mOj;jr; rf;jp =  12  ×  tpir ×  ePl;rp my;yJ

kPs;jd;ik mOj;jr; rf;jp =  12  ×  mg ×  ^l - l0&     
          

	 tpir   ^mg&

ePl;rp  ^l - l0&

		  rhpahd mr;RfSf;F = (02 × 2 = 04  Gs;spfs;)	
		  (rhpahd tbtj;jpw;F =  06  Gs;spfs;)
	 	 (rhpahd mr;Rf;Fwpf;fg;gl;lhy; khj;jpuNk Gs;sptoq;Ff)	
		  tpdh 4 ,w;Fhpa nkhj;jg; Gs;sp  100
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gFjp B - fl;Liu
tpdh ,yf;fk; 5

5.	 (a)	 (i)	 ,il 	 =	
Σ

n
i=1

n

xi   	 (02 Gs;spfs;)

				    =	 10012
20 	 (03 Gs;spfs;)

				    =	 500.6 cm (5.006 m)  (rhpahd tpil + myF = Gs;spfs; 04 + 01)
			   NtW rupahd KiwfSf;F Gs;sp toq;fTk;.
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		  (ii)	 ePsk;/cm kPbwd; jpus;kPbwd;

495 1 1
497 1 2
498 3 5
499 2 7
500 2 9
501 4 13
502 3 16
503 1 17
504 1 18
505 1 19
506 1 20

						      (kPbwd; = 05)
						      (jpus;kPbwd = 10 Gs;spfs;)

		  (iii)	 Mfhuk;;	 =	 501 cm	 (tpil  + myF= 04 + 01 Gs;spfs;)

			   ,ilak;	 =	 (n + 1)th

2    =  10.5th   =  10th + 0.5(11th -10th) 	 (05 Gs;spfs;)

				    =	 501 cm	 (tpil  + myF = 04 + 01 Gs;spfs;)
			   $Ljyhd jlitfs; ngwg;gl;l Nfhypd; ePsk; 501 cm (Mfhuk;)	 (05 Gs;spfs;)
			   501 cm Nfhypd; ePskkhdJ ,uz;L rk gFjpfshfg; gphpf;fg;;gLfpd;wJ (,ilak;)

						      	 (05 Gs;spfs;)

		  (iv)	        Q1	 =	 (n + 1)th

4   Mk; <l;L

				    =	 21
4     =  5.25th Mk; <l;L + 5th + 2.5(6tJ <l;L -5tJ <l;L) 	(02 Gs;spfs;)

				    =	 498 + 0.25 × 1	 (03 Gs;spfs;)

				    =	 498.3 cm (498.25 cm)	 (tpil  + myF =  04 + 01 Gs;spfs;)

			          Q3	 =	 3 (n + 1)th

4   Mk; <l;L

				    =	 3 × 21
4     =  15.75 Mk; <l;L = 15th + 0.75(16th-15th) 	 (02 Gs;spfs;)

				    =	 502 + 0.75 × 0	 (03 Gs;spfs;)

				    =	 502 cm	 (tpil  + myF =  04 + 01 Gs;spfs;)

		  (v)	 fhyiz ,iltPr;R 	 =	 Q3 - Q1

				    	 =	 502 - 498.3 	 (02 Gs;spfs;)

					     =	 502 - 498.25	 (03 Gs;spfs;)

					     =	 3.7 cm fyda 3.75 cm fyda 3.8 cm	
							       (tpil  + myF =  04 + 01)
		        50% Md cNyhff;Nfhypd; ikakhdJ3.7 cm my;yJ 3.75 cm my;yJ 3.8 cm tPr;rpNy ,Uf;Fk;	
							       (05 Gs;spfs;)
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		  (vi)	 tFg;ghapil kPbwd; f tFg;Gg; Gs;sp tpyfy;  d f d
495 - 497 2 496 - 3 - 6
498 - 500 7 499 = A 0 0
501 - 503 8 502 3 24
504 - 506 3 505 6 18

 

						      (kPbwd;= 05 Gs;spfs;)
						      (tpyfy;  = 05 Gs;spfs;)
						      (kPbwd; ×  tpyfy; (f d) = 05 Gs;spfs;)

			   ,il	 =	 A + 
Σ fd
Σ f    	 (02 Gs;spfs;)

				    =  499 + 
36
20  	 (03 Gs;spfs;)

				    =	 500.8 cm	 (tpil  + myF = 04 + 01 Gs;spfs;)
		
		  khw;Wtpil

		  	 tFg;ghapil kPbwd; f tFg;Gg; Gs;sp tpyfy;  d f d
495 - 497 2 496 - 6 - 6
498 - 500 7 499 - 3 - 3
501 - 503 8 502 = A 0 0
504 - 506 3 505 3 3

 

						      (kPbwd; = 05 Gs;spfs;)
						      (tpyfy;  = 05 Gs;spfs;)
						      (kPbwd;  ×  tpyfy;  (f d) = 05 Gs;spfs;)

			   ,il	 =	 A + 
Σ fd
Σ f    	 (02 Gs;spfs;)

				    =  499 + 
(-24)

20  	 (03 Gs;spfs;)

				    =	 500.8 cm	 (tpil  + myF = 04 + 01 Gs;spfs;)
5(a) : 110 Gs;spfs;)

	 (b)	 (i)	 tFg;gpd; Nky;tiug;G jpus; kPbwd;

59.5 0
79.5 6
99.5 14
119.5 27
139.5 32
159.5 36
179.5 39
199.5 40
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0
59.5 79.5 99.5 119.5 139.5 179.5159.5 199.5

20

10

30

40

jpus; 

kPbwd;

tFg;gpd; Nky; 

vy;iy

						      (rhpahd Ms;$WfSf;F  01 × 8 =  08 Gs;spfs;)
						      (rhpahd mr;Rf;fSf;F 02 × 2 = 04 Gs;spfs;)
						      (tiugpd; rhpahd tbtj;jpw;F = 08 Gs;spfs;)

		  (ii)	 100.5 I tpl Fiwthd njhopyhsHfspd; vz;zpf;if  = 14.5 ,ypUe;J  14.9 f;F	 	
			   100.5 I tpl $ba njhopyhsHfspd; vz;zpf;if     = 40 - 14.5 my;yJ 40 - 14.9 
						                                          = 25.1  ,ypUe;J 25.5 f;F
							       (03 Gs;spfs;)

			   100.5 I tpl $ba njhopyhsHfspd; rjtPjk =  25.5
40  × 100 my;yJ 

25.1
40  × 100	

							       (tFj;jy;" 05 Gs;spfs;)
							       (100 ,d; ngUf;fk;" 05 Gs;spfs;)
						                                                    =  62.75% ,ypUe;J 63.75% ,ypUe;J
							       (tpil + rjtPjf; FwpaPL = 04 + 01 Gs;spfs;)

			   khw;W tpil :

			   y mr;rpid kPs tiuGgLj;jg;gLk;NghJ> tpilia Neubahfg; ngw;Wf;nfhs;syhk;.

			   100.5 ,w;Ff; fPNo rjtPjk; =  36.25  ,ypUe;J 37.25	 (10 Gs;spfs;)

			   100.5 ,w;Ff; $ba rjtPjk;  =  62.75 ,ypUe;J 63.75	 (0 Gs;spfs;)
5(b) : 40 Gs;spfs;

		  tpdh 5 ,w;Fhpa nkhj;jg; Gs;sp  100



- 47 -
f.ngh.j. (cau; ju) njhopDl;gtpaYf;fhd tpQ;Qhdk; - kjpg;gPl;lwpf;if 2016

tpdh ,yf;fk; 6
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	 (a)	 (i)	 60°			   (05 Gs;spfs;)

		  (ii)	 Kf;Nfhzp AOB apd; gug;gsT	 =	 1
2  × 3.5 × 3.5 × sin 60° 

				    =	 1
2  × 3.5 × 3.5 × 

√3
2 	 (03 Gs;spfs;)

				    =	 5.3 cm2	 (tpil  + myF = 02 Gs;spfs;)

			   ∴ mWNfhzpapd; gug;gsT  	=	 5.3 × 6	 (03 Gs;spfs;)

				    =	 31.8 cm2	 (tpil  + myF = 02 Gs;spfs;)

		      MW miutl;lq;fspd; gug;gsT	=  3 tl;lq;fspd; gug;gsT = 3 × 22
7  × (3.5

2 )2
    (03 Gs;spfs;)

				          =   28.9 cm2	 (tpil  + myF = 02 Gs;spfs;)

			   yr;rpidapd; nkhj;jg; gug;gsT  = 28.9 + 31.8	 (05 Gs;spfs;)

				           =  60.7 cm2	 (tpil  + myF = 04 + 01 Gs;spfs;)

6(a) : 30 Gs;spfs;

	 (b)		  tan 30°	 =	 CD
20 + BD                 tan 45°  =   CD

BD 	 (05 × 2 = 02 s;spfs;)

				    tan 30°	 =	 CD

20 + CD
tan 45°

 

				    20 tan 30° + tan 30°
tan 45°

  CD  =  CD	 (05 Gs;spfs;)

				    CD	 =	 20 tan 30°

1 -  tan 30°
tan 45°

 
    =   

20/√3

1 -  (1/√3) 
	 (05 Gs;spfs;)

					     =	 27.4 m	 (tpil  + myF  = 04 + 01 Gs;spfs;)

6(b) : 25 Gs;spfs;

	 (c)	 (ii)	 Kf;Nfhzp OAD apd; gug;gsT =  12  × 10 × 18 × sin 30°  =  12  × 18 × 10 × 12  (03 Gs;spfs;)

				     =	45 m2	 (02 Gs;spfs;)

		        Kf;Nfhzp ADB apd; gug;gsT  =	 1
2  × 18 × 24 × sin 45°  =  12  × 18 × 24 × 1

√2
	(03 Gs;spfs;)

				    =	 153.2 m2	 (02 Gs;spfs;)

			   Kf;Nfhzp DBC apd; gug;gsT =	 1
2  × 16 × 24 × sin 60°  =  12  × 16 × 24 × 

√3
2 	(03 Gs;spfs;)

				    =	 166.1 m2	 (02 Gs;spfs;)
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			   epyj;jpd; nkhj;jg; gug;gsT	 =	 45 + 153.2 + 166.1	 (05 Gs;spfs;)

					           =   364.3 m2	 (tpil  + myF = 04 + 01 Gs;spfs;)

6(c) : 25 Gs;spfs;

	 (d)		  √162+42+32 	 		  (10 Gs;spfs;)

			   = 16.8 cm			   (tpil  + myF = 04 + 01 Gs;spfs;)

			   khw;Wtpil

			   √162+42            =   √ 256 + 16    =  16.49 cm	 (05 Gs;spfs;)

			   √ 16.492 + 32     =   √ 271.9 + 9    	 	 (05 Gs;spfs;)

			   = 16.8 cm				    (tpil  + myF = 04 + 01 Gs;spfs;)

6(d) : 15 Gs;spfs;

	 (e)		  A apd; fdtsT   =       p r2 h   =  p × 902 × 150	 (03 Gs;spfs;)

				    =	 1215000 p cm3	 (02 Gs;spfs;)

	 		  C apd; fdtsT  	=	 p r2 h   =  p × 602 × 5	 (03 Gs;spfs;)

				    =	 18000 p cm3	 (02 Gs;spfs;)

	 		  B apd; fdtsT  	=	 1
3  × p × 902 × (25 + h) -  13  × p × 602 × h	 (10 Gs;spfs;)

			   θ

θ
60 cm25 cm

h

90 cm

	

				    tan θ°  =   h
60   =   h + 25

90 	 (10 Gs;spfs;)

				      h	 =   50 cm	 (05 Gs;spfs;)

			   B  apd; fdtsT  	=	 142500 p cm3	 (05 Gs;spfs;)

			   nkhj;jf; fdtsT  =	 1215000 p + 18000 p + 142500 p 	 (10 Gs;spfs;)

			    	   =	 1375500 p cm3 	 (tpil  + myF = 04 + 01 Gs;spfs;)

6(e) : 55 Gs;spfs;
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gFjp C - fl;Liu
tpdh ,yf;fk; 7

7.	 (a)	 (i)	 ePu; CO2, N2/N, P #upaxsp Nghd;wtw;iw %yg;nghUshfg; gad;gLj;jp mq;fpfspy; 		

			   cw;gj;jp nra;ag;gLk; Nru;itfs; 		

					                

}

VjhtJ ,uz;L

					     	 (05 × 3 = 15 Gs;spfs;)

		  (ii)	

Kjdpiy mDNrgpfs; Jiz mDNrgpfs;;

1.	mq;fpnahd;wpd; tsu;r;rp / 
,Ug;G>/ ,dg;ngUf;fk; / tpUj;jp 
Nghd;wtw;Wld; Neubahfj; njhlu;GWk;.

	 tsu;r;rp / ,Ug;G>/ ,dg;ngUf;fk;> / 
tpUj;jp Nghd;wtw;Wld; Neubahfj; 

njhlu;GWtjpy;iy;.

2.	tho;f;iff; fhyk; KOtJk; cw;gj;jp 

nra;ag;gLk;

	 tsu;r;;rpapd; Kjpu; gUtj;ij 

mz;kpf;Fk;NghJ my;yJ KjpHr;rpg; 

gUtj;jpNy cw;gj;jpahFk

3.	jhtuj;jpy; ghupa mstpy; cw;gj;jp 

nra;ag;gLk;.

	 tiuaWf;fg;;;gl;l msTfspy;; cw;gj;jp 

nra;ag;gLk

4. Neubahf mbg;gil ,urhadr; 

NrHitapNyNa cw;gj;jpahf;fg;gLk;.

tiuag;gl;l mq;fpfspNyNa  

cw;gj;jpahf;fg;gLk;.

5.	Kjyhd %yg;nghUl;fspypUe;J 

cw;gj;jpahf;fg;gLk;

	 Kjdpiy mDNrgpfs; jphpgiltjhy; 

,it cw;gj;jpahf;fg;gLk;
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		  (iii)	 G+r;rp ntWj;njhjpf;fp (Insect repellent)	 (05 Gs;spfs;)

		  (iv)	 ePHg;gilia mfw;wy; / rpw;wndy;yh vz;izia Ntwhf;fy;	 (10 Gs;spfs;)

		  (v)	 J}a;ik tPjj;ijf; Jzptjw;F / gy;NtW ,urhadr; NrHitfisf; ,dq;fhzy;  		
						      (10 Gs;spfs;)

		  (vi)	 caH J}a;iktPjk; / caH tpisjpwd; / cw;gj;jpr; nryT FiwT / rhjhuz ntg;g 		

			   mKf;f epge;jidfspy; cw;gj;jp nra;ayhk; / #oiy Fiwe;jstpy; ghjpf;Fk;  	
						      (VjhtJ ,uz;Lf;F 10 × 2 = 20 Gs;spfs;)

7(a) : 80n Gs;spfs;

	 (b)	 (i)	 CO2, H2O, N2O	
			                                      (VjhtJ Kjy; ,uz;L tpilfSf;F khj;jpuk;  05 × 2 = 10 Gs;spfs;)

		  (ii)	 NO2 / N2O5 / N2O4 / SO2 / SO3	
				             (VjhtJ Kjy; ,uz;L tpilfSf;F khj;jpuk; 05 × 2 = 10 Gs;spfs;)

		  (iii)	 epiyahd ,UKidTj; jpwidf; nfhz;lit / jiuepiyapy; Kidtw;w thA 		

			   %yf;$Wfs; mjpUk;NghJ ,UKidTit Vw;gLj;jf;$bad. 		
						      (05 × 3 = 15 Gs;spfs;)

		  (iv)	 %yg;nghUs; ghtidia ,optsthf;fy; - Reduce raw material usage
			   kPs;Row;rp - Recycling
			   nghUs; kPSUthf;fk; - Redesign goods
				    		  (05 × 3 = 15 Gs;spfs;)

		  (v)	 capHthA jahhpg;Gf;F jpz;kf; fopTfisg; gad;gLj;jy; (kPs;Row;rp)

			   rf;jpia cw;gj;jp nra;tjw;F capHthAitg; gad;gLj;jy;.		
						      (05 × 4 = 20 Gs;spfs;)
		

7(b) :  70 Gs;spfs;
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tpdh ,yf;fk; 8

8.	 (a)	 (i)	 gpiwd;fiury;> vz;nza;> mg;gill;L Ca5(PO4)3X 
					      	 (Kjy; %d;W tpilfSf;F 05 × 3 = 15 Gs;spfs;)

		  (ii)	 ,yFthff; ngwf;$bajhf ,Uj;jy;> 

			   caH J}a;ikahdJ> 

			   ,yFthf ifahsf;$baJ>

					      	 (VjhtJ ,uz;bw;F 05 × 2 = 10 Gs;spfs;)

		  (iii)	 ePhpy; fiujpwd; FiwT	 (10 Gs;spfs;)

		  (iv)	 mg;gw;iww;Wf; fdpaj;ijj; Njitahd mstpw;F Ez;^shf;Fjy;;	 (05 Gs;spfs;)
	
			   ePhpy; fiuahj mg;gw;iww;iw fy;rpak; nghRg;Ngw;iw  (Ca3(PO4)2)"
			   fiuaf;$ba fy;rpak; <H Ijurd; nghRg;Ngw;whf khw;Wtjw;F 		

			   IjNuhFNshupf;fkpyj;ijg; (HCl ) gad;gLj;jy
					      	 (05 × 2 = 10 Gs;spfs;)
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				    my;yJ

			   2Ca5(PO4)3X + 14HCl  3Ca(H2PO4)2 + 7CaCl2 + 2HX
			   mNkhdpak; cg;igr; Nru;g;gjd; %yk; ePH cWQ;Rk; jd;ikiaf; (ePu;ehl;lj;ijf;) 		

			   Fiwj;jy;    
					      	 (5 × 2 = 10 Gs;spfs;)

		  (v)	 my;fhf;fspd; mjPj tsHr;rp fhuzkhf ew;Nghrizahf;fk;> ,e;j nrad;Kiw 		

			   ePHepiyapYs;s mq;fpfSf;F rhjfkw;w #oiy cUthf;Fk;>

						      (05 X 3 = 15 Gs;spfs;)

			   td;jd;ikiaf; $l;Lk; / cg;Gfspd; ntspw;Wtjhy; ePiu gad;ghl;Lf;F 		

			   cfe;jjjw;wjhf khw;Wk;.  / tskhf;fpfspYs;s ghu cNyhfq;fs; ePH epiyfspy; 		

			   tplg;gLjy;

 	
						      (5 × 3 = 15 Gs;spfs;)

8(a) : 90 Gs;spfs;)

	 (b)	 (i)	 mad; ghpkhw;wYf;F 
			   H2 kw;wk; Cl2 thAf;fSf;fpilapyhd jhf;fq;fis jLg;gjw;F fyj;jpy; 

 			   HCl cUthjiyj; jLg;gjw;F

					      	  (VjhtJ xU fhuzj;Jf;F 10 Gs;spfs)

		  (ii)	 fhuj;jd;ik (Alkalinity) / (NaOH)
			   caH ctHj;jd;ik (high salinity) / (NaCl)
					      	 (5 × 2 = 10 Gs;spfs;)

		  (iii)	 mD$yk;: ,yhgfukhdJ / Fiwe;j %yjdr;nryT / ,yFtpy; fpilf;ff;$baJ.  
					     (VjhtJ  xU fhuzj;Jf;F, 05 Gs;spfs;)

			   gpujp$yk;:	ePiu mkpyj;jd;ikahf;Fk; / tpUk;gj;jfhj kzj;ij nfhLf;Fk; / Cl2 		
					     FNshhpd; ehw;wk; / gf;ftpisTfis Vw;gLj;Jk; 
					     					     (VjhtnjhU fhzuk; 05 Gs;spfs;)

8(b) : 30 Gs;spfs;)

	 (c)	 (i)	 KidTs;s ry;Ngw;Wf; $l;lq;fs; fhzg;gly; my;yJ KidTs;s mad; jd;ikAs;s 	

			   $l;lk; fhzg;gly; mt;thwhd $l;lq;fs; rtHf;fhuj;jpy; ,y;iy. 

						      (10 Gs;spfs;)
		  (ii)	 mD$yk;: ryitj; caHthdJ. / td;jd;ikAs;s ePhpYk; fOtf;$baJ 		
										          (10 Gs;spfs;)

			   gpujp$yk;: caphpay; gpupe;jopaf;$baitahf ,y;yhjjhy; #oy; khrhf;fpahFk; 		
										          (10 Gs;spfs;)

8(c) : 30 Gs;spfs;)
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gFjp D - fl;Liu
tpdh ,yf;fk; 9

9.	 (a)	 nka; tphpT = Njhw;wtphpT  + ghj;jpuj;jpd; tphpT  	 (10 Gs;spfs;)

9(a) : 10 Gs;spfs;

	 (b)	 (i)	 nka; tphpT  VR	 =	 V γ R Δθ   	 	

					     =	 120 cm3 × 2 × 10-4°C-1 × (60°C - 30°C)	 (05 Gs;spfs;)	

					     =	 0.72 cm3	 (tpil + myF = 04 + 01 Gs;spfs;)

	 			   	 γ A	 =	 γ R - 3a   	 (05)	

						      =	 2 × 10-4°C-1 - 3 × 2 × 10-5°C-1	 (03)	

						      =	 1.4 × 10-4°C-1	 (02 Gs;spfs;)

	 			   Njhw;wtphpT 	 VA	 =	 V γ A Δθ   	 	

						      =	 120 cm3 × 1.4 × 10-4°C-1 × (60°C - 30°C)	 (05 Gs;spfs;)	

						      =	 0.5 cm3	 (tpil + myF = 04 + 01 Gs;spfs;)
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(ii)	 60°C apy; ghj;jpuj;jpd;; mbapd; gug;gsT =  A0 [1 + b Δθ]  my;yJ  A0 [1 + 2a Δθ]	
							       (02)	

					     =	 12 (1 + 2 × 2 × 10-5°C-1 × 30°C)	 (03)	

					     =	 12.01 cm2	 (03)

	 			   jputj;jpd; cauk;	 =  
60°C ,y; jputj;jpd; fdtsT

60°C "ghj;jpuj;pd; mbapd; gug;gsT
  		

							       (02Gs;spfs;)	
				  

					     =	
120 + 0.72

12.01 	 =   
120.72
12.01     	 (05 Gs;spfs;)	

	 				    =	 10.05 cm		     	 (tpil + myF = 04 + 01 Gs;spfs;)

	 		  (iii)	 30°apy; jputj;jpd; jpzpT 	 =	 120 × 10-6 × 1200	 (05 Gs;spfs;)	
					     =	 14.4 × 10-2 kg	 (05 Gs;spfs;)	

			   Njitahd ntg;gj;jpdsT 	 =        ghj;jpuj;jpdhy;      +      jpuj;jpypUe;J
								          cWQ;rg;gl;l ntg;gk;     cWQ;rg;gl;l ntg;gk		

					     my;yJ  
					        Q	 =  CΔθ + mcΔθ   	 (10 Gs;spfs;)					  
				    =	 400 J°C-1 (60°C - 30°C) + 14.4 × 10-2 kg × 4000 J kg °C-1 (60°C - 30°C)  	
											           (05 + 05  Gs;spfs;)
	 	 		  =	 29280 J   my;yJ  29.28 kJ			   (tpil + myF = 04 + 01 Gs;spfs;)

	 		  (iv)	 P × t	 =	 Q				    (02  Gs;spfs;)
				    103 × t	 =	 29280				    (08  Gs;spfs;)
				        t 	 =	 29.28 s	 			   (tpil + myF = 04 + 01 Gs;spfs;)

	 		  (v)	 R	 =	 V 2
P

				    (02  Gs;spfs;)

				    	 =	
2302

1000  				    (03  Gs;spfs;)
				         	 =	 52.9 Ω	 		  	 (tpil + myF = 04 + 01 Gs;spfs;)

	 		  (vi)	 Gjpa Neuj;ij t' vdf; nfhz;lhy;

				    V 2
P

  × t'	 =	 Q				    (02 Gs;spfs;)

				  
2002

52.9   × t'	 =	 29280 				    (08 Gs;spfs;)	

			                 t'	 =	 38.7 s	 		  	 (tpil + myF = 04 + 01 Gs;spfs;)

	 		  (vii)	 P × t		  =	 m × L				    (02  Gs;spfs;)
				    1000 × t		 =	 14.4 × 10-2 kg × 2000 × 1000 J kg-1	 (04 + 04  Gs;spfs;)
				        t 		  =	 288 s  =	 4.8 min	 	 (tpil + myF = 04 + 01 Gs;spfs;)

9(b) : 40 Gs;spfs;)
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tpdh ,yf;fk; 10

10.	 (a)	 ghapnahd;wpDs; ahNjDnkhU nghUs; gFjpahfNth> KOikahfNth mkpo;e;jpUf;Fk; 

NghJ> mg;ghapapdhy; mg;nghUspd; kPJ Vw;gLj;jg;gLk; NkYijg;ghdJ ,lk;ngau;f;fg;gl;l 

ghapapd; fdtstpd; epiwf;Fr; rkkhdJ					         (20 Gs;spfs;)

10(a) : 20 Gs;spfs;

	 (b)	 (i)	 Vρg	 =	 (M + m) g   	 (02  Gs;spfs;)

				    5 × 2 × 1020 × g	 =	 (2560 + m) g	 (08  Gs;spfs;)

				                      m	 =	 7640 kg	 (tpil + myF = 04 + 01 Gs;spfs;)

	 		  (ii)	 2
3

  gFjp mkpo;jpUf;Fk; NghJ jpzpT	                   =  (7640 + 2560) kg  = 10200 kg 	
							                                                   (05  Gs;spfs;)

				    ePhpy; mkpohky; glfpdhy;; jhq;ff;$ba caH jpzpT   =  10200 × 3
2

 	 (08  Gs;spfs;)

				                      			               =   15300 kg	 (05  Gs;spfs;)

				    Nkyjpf jpzpT    15300 − 10200  			   (05  Gs;spfs;)
			    		  =   5100 kg			   (tpil + myF = 04 + 01 Gs;spfs;)

			       khw;W tpil 1 (	 5 × 3 × 1020 × g  =   (10200 + m) g	

							       (rkd;ghl;bd; tyJ gf;fk; = 05  Gs;spfs;)
							       (rkd;ghl;bd; tyJ gf;fk; = 05  Gs;spfs;)
								        (rkg;gLj;Jjy; = 05 Gs;spfs;)

				                                  Nkyjpf jpzpT    m = 5100 kg 	 (tpil + myF = 04 + 01 Gs;spfs;)
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			   khw;W tpil 2 (	

				    (M + m1) g  =   2Aρg			   (05 Gs;spfs;)
				    (M + m2) g  =   3Aρg			   (05 Gs;spfs;)
					     (m2 − m1)   =   Aρ   =   5 × 1020	 (05 Gs;spfs;)
				                      =   5100 kg 			     (05 Gs;spfs;)

	 	 (iii)	 glF mkpo;tjw;F Njitahd cae;jgl;r jpzpT =  5100 kg 	
				    vz;nzapd; mlHj;jp 		  =	 1000 × 0.75 = 750 kg m−3 	 (05 Gs;spfs;)

				    Njithahd fdtsT  		  =	 5100
750

 = 6.8 m3 	 (05 Gs;spfs;)
				    xt;nthU epkplj;jpYk; 0.1 m3 fdtsT epug;gg;gLk;.
				    6.8 m3 epug;Gtjw;F Njitahd Neuk; 		 =	 1

0.1
  ×  6.8	 (05 Gs;spfs;)

						      =   68 epkpl =  4080 s	
									         (tpil + myF = 04 + 01 Gs;spfs;)

	 		  (iv)	 glfpd; jpzpT      		  =	 2560 kg 	
				    glfpd; mlHj;jp	 =	 2560 kg m−3 		
				    ∴ glfpdJ fdtsT  	 =	 1 m3 	 (05 Gs;spfs;)

				    Njitahd Fiwe;jgl;r tpir  	 =	 mg − V'ρg	 (05 Gs;spfs;)
				    	 =	 2560 × 10 − 1 × 1020 × 10	 (05 Gs;spfs;)
							       =	 15400 N	 (tpil + myF = 04 + 01 Gs;spfs;)
				  

			   (v)	 Njitahd Fiwe;jgl;r Ntiy	 =	 15400 × 20	 (05 Gs;spfs;)

				    			   =	 308 kJ		  (tpil + myF = 04 + 01 Gs;spfs;)

	 		  (vi)	 glif caHj;Jtjw;Fhpa tY	 =	 308 kJ
160 s

 		  (05 Gs;spfs;)	

						      =	 1.92 − 1.93 kW	 (tpil + myF = 04 + 01 Gs;spfs;)

	 			              tpidj;jpwd;  		  =	
1.93 kW

5 kW    ×  100 	 (05 Gs;spfs;)	

				    		  =	 38.4 − 38.6% 	 (tpil + myF = 04 + 01 Gs;spfs;)

	 		  (vii)	GtpaPHg;G ikag;Gs;sp G apy;> fg;gypd; mbg;gFjpapy; epiwnahd;iw NrHj;jy;

				    my;yJ

				    glfpd; ,U gf;fKk; ,uz;L cjtpj;jhq;fpfis ,izg;gjd; %yk; glfpd; mbapd; 		

				    gug;gsitf; $l;Ljy;.

										          ^25 Gs;spfs;)

10(b) : 130 Gs;spfs;
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