
	 	 	 	 f.ngh.j (c.ju) cjtpf; fUj;juq;F - 2015  	

	 	 	 	        ngsjpftpay; - tpdhj;jhs; I	 	 	

	 	 	 	         tpilfSf;fhd topfhl;ly;	 				  

tpdh 

,yf;fk;
tpil tpdh 

,yf;fk;
tpil 

(1) 2 (26) 3

(2) 2 (27) 1

(3) 5 (28) 1

(4) 3 (29) 5

(5) 3 (30) 4

(6) 5 (31) 3

(7) 2 (32) 3

(8) 1 (33) 2

(9) 1 (34) 1

(10) 4 (35) 5

(11) 1 (36) 2

(12) 2 (37) 2

(13) 5 (38) 2

(14) 3 (39) 2

(15) 4 (40) 5

(16) 5 (41) 2

(17) 4 (42) 4

(18) 3 (43) 2

(19) 3 (44) 3

(20) 2 (45) 4

(21) 4 (46) 1

(22) 2 (47) 2

(23) 5 (48) 4

(24) 2 (49) 2

(25) 4 (50) 1

[gf;. 2 Ig; ghu;f;f.
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Nkyjpf mwpTWj;jy;fs;  

(i)	 Gs;sp toq;Fk; jpl;lj;jpy; fhl;lg;glhtpl;lhYk; khztd; rupahd tpilia vOjpapUe;jhy; cupa 

Gs;spfis toq;Ff.

(ii)	 g = 10 m s−2 
,w;Fg; gjpyhf g = 9.8 m s−2 

Ig; gpujpapl;Ls;s xU re;ju;g;gj;jpy; cupa Gs;spfs; 

toq;fg;gl Ntz;Lk;.

(iii)	 π = 3 ,w;Fg; gjpyhf π = 3.14  Ig; gpujpapl;Ls;s xU re;ju;g;gj;jpy; cupa Gs;spfs; toq;fg;gl 

Ntz;Lk;. 

(iv)	 xU gpurpdj;jpy; ngw;w vz; jtWs;s xU tpilia NtnwhU gFjpapy; gpujpapLk;NghJ gujpaPl;Lf;F 

khj;jpuk; Gs;spfis toq;f Ntz;Lk;.

(v)	 xU fjpu; tupg;glj;jpy; Xu; xspf; fjpupd; jpiriaf; fhl;l Ntz;Lk;. Fiwe;j gl;rk; jpirapy; 

,U Gs;spfNsDk; ,Uf;f Ntz;Lk;.

1. (a)		  μ  =  F
R

  								                           ^1 Gs;sp&

   (b)	 (i)	   

m

(m+ wo)g(M + W)g

T 
T 

R 

F 

 

									         ,uz;Lf;Fk;          ^1 Gs;sp&

          (ii)	 F  =  (m + wo) g					               	                     ^1 Gs;sp&

	 (iii)  (1)   ,iofisf; fpilahf itj;Jf; nfhs;sy;. 	
	      (2)	 kuf; Fw;wpiag; gyif kPJ xNu ,lj;jpy; itj;Jf; nfhs;sy;.	              ^1 Gs;sp&

    	 (iv)	 kuf; Fw;wp kl;Lkl;lhf ,aq;fj; njhlq;Fk; re;ju;g;gk; tiuf;Fk; juhRj; jl;bw;Fr; rpwpa 	

	 jpzpTfisr; (m) Nru;j;J mtw;wpdJk; jl;bdJk; epiwfis msj;jy;.	             ^1 Gs;sp&

           (v)	 (m + wo)g   =  μ  (M + W)g  
		   m 	 =  μ M + μ W  − wo

		   m 	 =  μM + (μ W − wo)				                                     ^1 Gs;sp&

		   	  	      	         
		   y 	        =          m x       +        c 
  

         (vi) (1)     μ  =  0.4 	 						                         ^1 Gs;sp&

	       (2)    μW − wo	=  0.25	   =  0.275
  0.4

W  =  0.25 + 0.025
              0.4

   

	               W  =  0.69 kg   ^myFfSld;&				                	                    ^1 Gs;sp&

		       (0.68 − 0.69) kg 

			        ngsjpftpay; - tpdhj;jhs; II	 	 	

	 	 	 	 tpilfSf;fhd topfhl;ly;

	 	 	 	     gFjp A - mikg;Gf; fl;Liu	
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     (c)	(i)      re;ju;g;gk;       	(   kuf; Fw;wp gyif kPJ fPo;Nehf;fp kl;Lkl;lhf tOf;Fk; re;ju;g;gk; 

			   mstPLfs;   	(   l1  -  fpilj; J}uk;"	   l2  -   epiyf;Fj;J cauk; 

					                         my;yJ      

				           	     l1    -  epiyf;Fj;J cauk;"   l2  -   fpilj; J}uk; 
 

			      				    my;yJ       

						      (l1)  my;yJ  (l2) 

(l2)  my;yJ  (l1)

                 

											                             ^1 Gs;sp&

	      (ii)	   μ  = 
l2

l1

	 my;yJ  μ  = 
l1

l2

					                       ^1 Gs;sp&

2. (a) (i)  (1)	 gug;gpd; gug;gsT (A)

		  (2)	 Nkyjpf ntg;gepiy (θ − θR)

		  (3)	 gug;gpd; ,ay;G (gug;gpd; fhyw;wpwd;)	  			                 ^1 Gs;sp&

	 (ii)  	 type;j cld;fhTif epiyikfspd; fPo; Nkyjpf ntg;gepiyapd; ve;jnthU  

	 ngWkhdj;jpw;Fk;  

	     	 (,aw;if cld;fhTif epiyikfspd; fPo; Nkyjpf ntg;gepiyapy; rpwpa ngWkhdq;fSf;F) 

		  ^30°C I tplf; Fiwjy;&					                 ^1 Gs;sp&

   (b)	   (i)	 ntg;gkhdp 

	  (ii) 	 Kf;Nfhy; juhR$ ,yj;jpudpay; juhR  	

	  (iii) 	epWj;jw; fbfhuk; 					         	                   ^1 Gs;sp&
				                 

    (c)	(i)	 xd;WgLfpd;wJ.

		  fz;zhbfspd; flj;jhW Fiwthifahy; jputj;jpd; ntg;gepiyiag; Gwg; gug;gpd;  

	 ntg;gepiyahf vLf;fKbahJ.					                   ^1 Gs;sp&

   	 (ii)	  			   

					      (2
3  mstpYk; $Ljyhf ,Uf;f Ntz;Lk;;.)	                  ^1 Gs;sp&

	 (iii) 	 ePUld; njhLifAwhj ghj;jpuj;jpd; cl; gug;gpd; msitf; Fiwg;gjw;F.            ^1 Gs;sp&
	 	 (ePUld; ntg;g ehg;gj;ij milahj gug;ig ,optsthf;Ftjw;F my;yJ xj;j fUj;jpw;F) 

        (iv) 	 ntg;gk; ,of;fg;gLk; gad;gLk; (gypjg;) gug;gpd; gug;gsT rkkhf ,Ug;gjw;F       ^1 Gs;sp&
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    (d)   (i)    

60

30

5 200 10 2515 30 t/ min

90

θ / °C 

X

W
								        	           ngaupLjy;     ^1 Gs;sp&

           (ii)  (1)  jputj;jpd; ,ilf; Fspuy; tPjk;  
90 − 60 
10 × 60 

 30 
600 = = 0.05 °C s−1

    

										                         ^1 Gs;sp&    

	         (2)  ePupd; ,ilf; Fspuy; tPjk;      90 − 60 
60 × 20 

   30 
 1200 = = 0.025 °C s−1

       

	 (iii)	  [400 + 240  ×  10−3  × 4200] 
             20  ×  60  

 [400 + 190  ×  10−3  ×  S] 
             10  ×  60  

=

S    =   1600 J kg −1 K−1			 

			              

	 	 	 	 	 	 	 	 	  	                 ^1 Gs;sp&

3. (a)	  (i)	 Rukhdpg; ngl;b kPJ  

		  ngl;b kPJ itf;fg;gl;Ls;sNghJ rf;jpCL flj;jy; cau;e;jgl;rkhf ,Ug;gjdhy;     ^1 Gs;sp&

          	(ii)	 ,U ghyq;fSf;FkpilNa rup eLtpy; 

		  Kud;fZf;fs; cz;lhfpd;wikahy; tPr;rk; cau;e;jgl;rkhf ,Uf;Fk;NghJ vwpf;F Xu; 		

	 cau;e;jgl;rr; rf;jp fpilf;fpd;wJ.

											              ^1 Gs;sp&

(iii)	 mjpur; nra;ag;gl;l ,irf; fitiar; Rukhdpg; ngl;b kPJ itj;J ghyq;fSf;fpilNa cs;s 

,ilntspia Xu; ,opTg; ngWkjpapypUe;J gbg;gbahff; $l;Lk;NghJ fljhrp Vwp tPrg;gLk; 

re;ju;g;gj;ij xj;J ghyq;fSf;fpilNa ePsj;ijg; ngWjy;.	 	 	         ^1 Gs;sp&

   (b)	 (i)	  1
2l 

f = Vsg − Vg
     As√ 1

2l 
f  = Vsρwg − Vρwg

          m √
		

		

 1
2l 

f  = Vg 
 A√ 1

s 
(   )1 − 

		   	 	 	 	 	    ^1 Gs;sp&

	 (ii)    1
 f 2l 2 = Vg 

4A
1
s 

(   )1 −   	 	 	 	 	 	 	    ^1 Gs;sp&

	 (c)	 (i)	 tiuG kPJ vspjhf thrpf;fj;jf;f ,U Gs;spfspd; Ms;$Wfisf; nfhz;L gbj;jpwidg; 	ngWjy;.	

									                         ^1 Gs;sp&

   		  gbj;jpwd; =  107 cm2  s−2
 	 	 	 	 	 	 	   ^1 Gs;sp&

	 (ii)	
Vg 
4A

1
s 

(   )1 −               =  107 cm2  s−2					   
   ^1 Gs;sp&

			

400 × 10−6 × 10
 4  ×  0.8 × 10−6

1
s 

(   )1 − =  107  × 10−4

s   =  5 	
											         

   
^1 Gs;sp&

 1
2l 
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  (d)	 	 dB   =   10 log10  
I(    )I0

   ^,q;F  I0  =  Nfs;jifik Eiotha; xypr; nrwpT& 

		

		  40   =   10 log10  

I
(   )10−12

	 	 				               

	 	 I      =   10−8 W m−2						                                      
  ^1 Gs;sp&

		

4. (a)		  V = IR 								                          ^1 Gs;sp&
		

   (b)	 (i)	

E

A B

C

R

V  A

−

− −

+

+ +							        	 	 	             ^1 Gs;sp&

	 (ii)	 Nthy;w;Wkhdp   (   kpfg; ngupjhf ,Uj;jy; Ntz;Lk;.

		  mk;gpau;khdp	   (   kpfr; rpwpjhf ,Uj;jy; Ntz;Lk;. 	 	      ,uz;Lf;Fk;     ^1 Gs;sp&

      (iii)	 rhuh khwp		    (	 Xl;lk; 

		  rhu; khwp	   		 ( 	 mOj;j tpj;jpahrk; 				                 ^1 Gs;sp&

	

	 (iv)	 Njitahd xt;nthU Xl;lj;jpw;Fk; nghUj;jkhdthW jilg; ngl;bapypUe;J jiliaj; 	

	 jahu;nra;J nfhs;s Kbahik.  					                 ^1 Gs;sp&
	

	 (v)	 jil R ntg;gkhjiy ,optsthf;Ftjw;F	 			               (1 Gs;sp)
	

  (c)	 (i)	 R50   =               =   90 Ω  4.5 
0.05 

R200   =             =   150 Ω  6.0 
0.04 

  90
 150

=

=    5.71 × 10
−3

 °C−1

(1 + 50 α)

(1 + 200 α)

   2
 350

α  =   

	       ,uz;Lf;Fk;    ^1 Gs;sp&
	   

										                             (1 Gs;sp)	

		

						        				                       (1 Gs;sp)	

	 (ii) (1)    nfhjpepiy mjpfupj;jy; 

	     (2)    kpd; fhty; 					           ,uz;Lf;Fk;    ^1 Gs;sp&

[gf;. 6 Ig; ghu;f;f.



5. (a)	 (i)	 P + 1
2

 ρ V
2
 +  hρg  =  k  ^xU khwpyp& 				                      (1 Gs;sp)	

		
		  P          =   thAtpd; mKf;fk; ^mKf;fr; rf;jp& 

		  1
2

 ρV
2
  =   XuyFf; fdtsT thAtpd; ,af;fg;ghl;Lr; rf;jp 

		  hρg      =   XuyFf; fdtsT thAtpd; mOj;jr; rf;jp 			               (1 Gs;sp)	

          	(ii)	 mUtpf;Nfhl;L Xl;lkhf ,Uj;jy; 

		  neUf;fKbahj 

		  gpRf;fpd;wpa		  					        	              (1 Gs;sp)	

   (b)	(i)	 30 m s−1 	   	  					                                 (1 Gs;sp)	
	               	

          	 (ii)	 V =  rω  =  3.5  × 10−2  × 2π  × 10   =  2.1 m s−1      

30 m s−1

A

B

    (1 Gs;sp)	

	 (iii) (1)   Gs;sp A  apy; tspapd; Ntfk;	  =  30 − 2.1 			                (1 Gs;sp)	

					      =  27.9 m s−1  			 

	      (2)   Gs;sp B  apy; tspapd; Ntfk;   =  30 + 2.1		  			           

							         =  32.1 m s−1	 		                                (1 Gs;sp)	

      (iv) (1)   	PA  +  1
2

 ρVA

2
      =	 PO     					                   (1 Gs;sp)

	 	     PB  +  1
2

 ρVB

2
     =	 PO     

		      PA  +  1
2

 ρVA

2
     =	 PB  +  1

2
 ρVB

2
   				                       

		           PA  − PB    =        1
2

 ×  1.3 [(32.1)
2
 − (27.9)

2
]  		                               (1 Gs;sp)

				             =      163.8 Pa  	 (162  − 165)		                          

 

	       (2)   	 F   =     (ΔP) A 

			          =     163.8 × π r2

			          =     171.6 × 3  × (3.5 × 10−2)2

		                =     0.6 N 		   (0.58  − 0.61)	 	           	                     (1 Gs;sp)

	

		  (3)            				     	                     (1 Gs;sp)
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     	 (v)	         s           =   ut + 1
2

 at2			   30 m s−1

1.8 m	
	          		   

		         1.8       =   1
2

 × 10 × t2					                                                    
(1 Gs;sp)

 			   t   =  √ 0.36 s    =  0.6 s
		
			   s  =   ut 	

			       =   0.6 × 30	

           	              =   18 m						                          (1 Gs;sp)	

	 (vi)	     fpilj; jpirapy; Mu;KLfy;  F   =  ma  %yk;           

		        m s−1a  =        0.6
150 × 10−3

					                          (1 Gs;sp)
				  

      		       s         =    ut + 1
2

 at2

		         d         =   0 +   1
2

 ×       0.6
150 × 10−3( ) × (0.6)2 				             (1 Gs;sp)

  
		        d          =    4

 2
 × 0.36

		           d          =   2 × 0.36

		         d          =   0.72 m 						                        

6. (a) (i)	

50 cm
					        	    			   	                              (1 Gs;sp)

	 (ii)	   1
V

  − 1 
U

  =  1 
f 

  

			           		

		    − 
 1
2.5 −  

 1 
50

 =  1 
f 

  			 

		    f  = 
−50 
 21

		    P  =  1 
f  

  

		

		        

21 
50

= × 100

		       =  + 42 D							                                    (1 Gs;sp)

     (b)	   (i)	   +    1
400

 − 
 1 
 ∞

 =  1 
f 

  

		    +    1
400

  =  1 
f 

  

		     P  = −0.25 D				      		                               (1 Gs;sp)
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	    (ii)	     1
V

  − 1 
U

  =  1 
f 

  
		

		    +  
 1
50  −  

 1 
25

 =  1 
f 

  
		

		    − 
 1
50  =  1 

f 
  							                      

		    P =  + 2D								                          (1 Gs;sp)

         (c) (i)	        

50 cm α
2 cm

					                     			 
						      (tpopj;jpiu kPJ tpk;gk; cz;lhf 

							       Ntz;Lk;.)	   		                     (1 Gs;sp)       

(ii)       α  =   
 2
50

		         α  =    1 
25

	rad   	 (= 0.04 rad)				                         (1 Gs;sp)	

       

	     (iii)       

25 cm

α1 
2 cm

	

	

    	     	        α1  =   
 2
25  rad  	  (= 0.08 rand)				                         (1 Gs;sp)	

 

  (iv)	 cld;gLfpNwd;.

	 Nkw;Fwpj;j tupirf;Nfw;g α < α1 MFk;. MfNt Nehaw;wtu; $ba ngupjhf;fKs;s 

tpk;gj;ijg; ghu;f;fyhk;. (NehAs;stu; Fiwe;j ngupjhf;fj;ijf; nfhz;l tpk;gj;ijg; 

ghu;f;fyhk;.) 		                                                                                  ^1 Gs;sp&
	

         (d) (i)       
f
0

f
e

	

							                   nghUspf;Fupa fjpu; tupg;glk;   ^1 Gs;sp&	

					                               ghu;itj;Jz;Lf;Fupa fjpu; tupg;glk;

										                   (1 Gs;sp)	

	      (ii)     jpirf;F				     		                     (1 Gs;sp)	

	            1
V

  − 1 
U

  =  1 
f 

   ghu;itj; Jz;bw;F ,Ljy; 

		

		       Nehaw;w fz;Zf;F 

		     + 
 1
25  −   

1 
U  =  

  1
−10 				                	                    (1 Gs;sp)	

		

		       
1 
U  = 

 1
25

	+ 
 1
10

 

 		       U =  50
 7

 cm 
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		       NehAs;s fz;Zf;F 

		       + 
 1
50  −  1 

U
1   = − 

 1
10

             

		       U1 
= 

50
 6 

 cm						                        (1 Gs;sp)

		       ,af;fNtz;ba J}uk;  (U1− U
 
) =   

58
 6 

 −  
50
 7

		
				                   

						      =   50 (1
6

 − 1
7

)

						      =   50 ×   1
42

			 
	  		                 

		     		        U1− U
  
 =  

50
42

 =  1.19 cm 	  (1.2 cm  / 12 mm)          (1 Gs;sp)	

	 (iii)	 M1   
 = (

V
f0

− 1) (
D
fe

+ 1) 

		       = (24
 8 

− 1) (50
10

 + 1) 

		         = (3 − 1) × 6 

		         =  12					      			                      (1 Gs;sp)	

7. (a) (i)	    aq; kl;L =  
	,Oitj; jifg;G 

  ,Oit tpfhuk; 
				                 (1 Gs;sp)	

		              Fcu   +   Fs       
=  2000      my;yJ   Y     

=  F / A
e / L 	  	   	      (1 Gs;sp)	

	                         Y     
=  FA

.  L
e 		  					    	                

	           			   							             
 
(1 Gs;sp)

				                     
	     

A1 Ycu e  +  A2 Y e  
L L

=   2000 

  	 [π × 4 × 10
−6 ×  2 × 10

11

2[ π × 1 × 10
−6 × 1.2 × 10

11

                   2
 +  e  =  2000( (( (

	  

[3 × 4 × 10
−6 ×  2 × 10

11

2
[ 3 × 1 × 10

−6 × 1.2 × 10
11

2
 +  e  =  2000( (( (

      (1 Gs;sp)

	

	  
(1.8 × 10

5 
+ 12 × 10

5
 ) e  =  2000 

		  13.8 × 10
5 

 e  =  2000

	       e       =   2000 × 10
−5

     13.8

	       e       =  1.45 × 10
−3 m		  (144.93 × 10

−3 m)			                     (1 Gs;sp)	

	      F cu     
=   3 × 1 × 10

−6 × 1.2 × 10
11

2
 × 1.45 × 10

−3

	              =   2.60 × 10
2

	               =   260 N   	  (260 − 261)			                                 (1 Gs;sp)	
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    (ii)	 Fsteel     
=   3 × 4 × 10

−6 ×  2 × 10
11

               2
 × 1.45 × 10

−3

	               
   =   17.4 × 10

2

	

	                          =   1740 N   	   (1739 − 1740)		                                            (1 Gs;sp)

   (b) (i)	    

X

ePl;rp$ m

mkpOk; cauk;$ m   0.4

			 

														                    (1 Gs;sp)	

  (c)  	  U             
=    Vρg 

			     	      =    
4
3 

 × 3 × (20 × 10
−2 )3  

10
3 ×

  10					             (1 Gs;sp)	

  	             =    4 × 8 × 10
−3 

×
  
10

4

		             =    32 × 10
1

		         =    320 N

		

		   

A1 Ycu e  +  A2 Y5 e  
L L

=   13.8  × 10
5 
×

  e   =   2000 − 320
      

	   			     e     =       1680
13.8 × 10

5

	      			       e     =  1.22 × 10
−3 m	  	 (= 1.22 mm)	    		        (1 Gs;sp)

  (d) (i)		  F = 6π ηrv0
320 N

2000 N

	    6π ηrv0   =  2000 − 320								               (1 Gs;sp)	

	    6 × 3 × 0.1 × 20 × 10
−2

V0   =  1680

	 					          
	 			 	                    V0    =                1680

6 × 3 × 0.1 × 20 × 10
−2

                                                =  4666 m s−1   	           (4666 − 4667)	         	                       (1 Gs;sp)
 

       (ii)			KbT Ntfk; 4666 m s−1  
Ig; ngWtjw;Ff; Nfhsk; mjpf J}uj;jpw;Fr; nry;y Ntz;Lk;. mj;jifa 

MoKs;s xU ePu;j;Njf;fk; cz;ikahf ,Ug;gjpy;iy.			                         (1 Gs;sp)
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3 × 4 × 10
−6 ×  2 × 10

11

               2
 × 1.45 × 10

−3



				
   (e)	

   t 

  P 

(i)

   t 

   F

(ii)

   t 

    S

(iii)

						  

												               ^2 Gs;spfs; my;yJ 1 Gs;sp&
					   %d;Wk; rupnadpd; 02 

					   ,uz;Lk; rupnadpd; 01 

8. (a) (i)		

+ + + + + 

−Q

+Q

			

											          			             (1 Gs;sp)

          (ii)	   E     
=    V

d 
									                  (1 Gs;sp)	

			         V     
=  Ed    =  −2  ×  10

3  × 2  × 10
−2

	  		   
 V     

=    −40
 V		   ^kiwf; Fwp mj;jpahtrpakhdJ.&	  	           (1 Gs;sp)

       (iii)	   E     
=    

σ
ε 	=    Q

Aε
0

								                (1 Gs;sp)

	 		         2  ×  10
3   =                         Q

10 × 10 × 10
−4

×  9  × 10
−12

    gpujpaPl;bw;F 		                          (1 Gs;sp)

	  		   
 Q     

=   2  ×  9 
 
×  10

−11		

	  	     		 =   1.8  × 10
−10 C							                  (1 Gs;sp)

(b) (i)    	       Eq      
=   ma 

				  a   =   
Eq 
m

									                    (1 Gs;sp)
				   

		          V2      
=   u2    

+  2as

				     0    
=   (V0 sin  60)

2  −  
 2 Eq 
 m

 d2						                       (1 Gs;sp)

				

	  d2   = 	
 6  × 10

6  ×            
2 

 9  ×
 
10

−31

     2  × 2 × 103 × 1.6 × 10−19

( √ 3
2

)
							     

		  d2   =   3.79 × 10−2 m 								                    (1 Gs;sp)

				   =    3.79 cm
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     (ii)	   C   =    
ε

O
A

  d 

	    ΔC =   ε
O
A  −  

  1
  d1 

 
  1
  d2 

 ][  					      		       
     (1 Gs;sp)			         		   

	           =     9   × 10−12  × 100 × 10−4  1
2

  1
3.79

−  [ [   × 
10−2

1

	                =      2.12  × 10−12   F	      					      	          (1 Gs;sp)

   

     (iii)	   Ntiy  =    
Q2d

1
  

 ε
O
A

Q2d
2
  

 ε
O
A

1
2

1
2

−        						           
     (1 Gs;sp)

			         

		  

				          

  Q2

 ε
O
A

1
2

(d1 − d2)=  

					   =     1
2

 (1.8 ×  10−10)
2
 (3.79 − 2)10−2

       9   × 10−12  × 10−2
×

	          	  =    3.22 × 10−9 J
	                         =    3.22   nJ 								                  (1 Gs;sp)

        (iv)	  Mk; 	 (3.79 − 2)  × 10−2  × 2 × 103  V 	 =  35.8 V				                  
(1 Gs;sp)

 (c) 		

+ + + + + +

			

											          			           (1 Gs;sp)

 							                   rktOj;jg; gug;G 						    

			 

    	   

9(A). (a) (i)		 (150 − 60)  = 1.5 (3 + R)	  (1 Gs;sp)

			                    90
1.5

 =  3 + R 
                               			 

					   
	               R  =   57 Ω	  (1 Gs;sp)

         (ii)	 150 × 1.5 × 40 × 3600

          3600 × 103 kW h  = 9 kW h 	  (1 Gs;sp)

         (iii)	 &. 12.50 × 9 =   &. 112.50 	  (1 Gs;sp)

        (iv)	  
I2R  +  I

2r 

     
    EI   =    1.52 × 57 + 1.52  × 3

          150 × 1.5
                                                                     (1 Gs;sp)

	    		  rjtPjk;   =    1.5 [60]   
 
 
 

    150 
× 100 % 	   

														                 

   (1 Gs;sp)
						         

=    60 %
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      (b)  (i)	 A cld; njhLf;Fk;NghJ ,opT Xl;lk; gha;fpd;wJ. 

						    (500 + 1000)  	
I  

,opT  
 =   60

						      	              
I  

,opT  
 =   0.04 A 			     	             ^1 Gs;sp&	

	 B cld; njhLf;Fk;NghJ cau;T Xl;lk; gha;fpd;wJ. 

							      500 I
  

cau;T   
 =   60

							                  I
  

cau;T   
 =   0.12 A 				          	             ^1 Gs;sp&  

	 (ii)	 mOj;j tpj;jpahrk; 

				  	
V  

cau;T 
  =   497 × 0.12 

						     =   59.64 V 

					   V  

,opT  
  =    497 × 0.03 

					     =    14.91 V                                                                             ^,uz;bw;Fk; 1 Gs;sp&

     (c)  (i)	  ,opT 

	 			 A apy; njhLf;fg;gLk;NghJ Xl;lk;   =  0 

				   mOj;j tpj;jpahrk;   	         =  0                                                                                                ^,uz;bw;Fk; 1 Gs;sp&	

	 (ii)	 cau;e;jgl;rk; 

				  B cld; njhLf;fg;gLk;NghJ mOj;j tpj;jpahrk;  = 59.46 V  			        		

						              Xl;lk;  = 0.12 A      (0.119 A)	

		        

				  AB ck; X  ,d; rktYj; jilAk;  =    497 × 1000 
 
 
 

      1497 
Ω   = 332 Ω 	       ^,uz;bw;Fk; 1 Gs;sp&

 Ú	 ,U re;ju;g;gq;fspYk; Xl;lq;fspy; fzprkhd khw;wk; ,y;iy (my;yJ Xl;lq;fs; rkk;). mfj; 

jil rpwpjhjy; ,jw;Ff; fhuzkhFk;. mfj; jil G+r;rpakhf ,Uf;Fk; Xu; ,yl;rpaf; fyk; 

,Ug;gpd;> ,U re;ju;g;gq;fspYk; Xl;lq;fs; rkkhf ,Uj;jy; Ntz;Lk;.   		                          
										                                  ^1 Gs;sp&	

     (d)  (i)	 Xl;lk;    =  0.58 A 	     ^1 Gs;sp&     

			 (ii)  62 − 2I
1      

=  100 × 0.58 

					      I
1
  

  
=  2 A 	

				  gw;wup E apw;F tUk; Xl;lk; 	 =  2 − 0.58 

								      =  1.42 						                ^1 Gs;sp&

				  E + 1.42  ×  3  = 58 

				  E    = 53.74 V 							         	             ^1 Gs;sp&

9(B)(a) (i)	   (10 − 1.4)  = 2 × 103 I   	 		  mOj;j tpj;jpahrk;   =  10  −  1.4   

				                I  =       8.6

2 × 103
 				                	        =   8.6 V  

											          					   

                   I  =	   4.3 mA	   						            ^,uz;bw;Fk; 1 Gs;sp&

            (ii)	   Xl;lk;  =   0				      				                ^1 Gs;sp&
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       (b) (i)	 X  - 	Nrfupg;Nghd; 	
				  Y  - 	mb 

				  Z  - 	fhyp 						                               ^%d;Wk; rupahapd; 1 Gs;sp&

           (ii)	 Vi  =  0  Mf ,Uf;Fk;NghJ  V
cau;T 

   =  5V 					                       ^1 Gs;sp&
				   		           

				  Vi =  5V  Mf ,Uf;Fk;NghJ   IB =      4.3 

300 × 103
		  

						        		   IB
  =  1.43  × 10−3 A				                      ^1 Gs;sp&

				   		     		   IC  =	 1.43 mA

				  RC IC =  1.43 ×  10−3 ×  5  ×  103

					    =  7.15 V								                          ^1 Gs;sp&

			      ,jw;Nfw;g  V0    =  0   MFk;.

	 (iii)  5 V

5 V

 0 V

 0 V

^Vin  ,w;F&

^Vout  ,w;F&

	    			 
				     					   

														                          ^1 Gs;sp&

				  NOT thapy; 									                   ^1 Gs;sp&
			

     (c) 	eak; =  
V0 

Vi

 = − 30
15

  =  − 2 					          ^kiwg; Gs;sp mtrpak;. 1 Gs;sp&

				

1

2

3

4

0

−1

−2

t

 V

 Vi 

VO 

													           tbtk;  	           ^1 Gs;sp&

													           gUkd;            ^1 Gs;sp&
 

     

	 (d) (i)	 njhlupj; jUf;fr; Rw;wpy; epidT$Uk; Mw;wy; cz;L gag;G mjw;F Kd;du; cs;s gag;igf; 		

	 fUjpf; fpilf;fpd;wJ. Nru;j;jp mf;fzj;jpy; cs;s gag;Gf;Fg; nghUj;jkhd gag;ig toq;Ffpd;wJ.		

 												              ^1 Gs;sp&

	 	(ii)		  S

R

Q

Q

		         S	      R	             Q	

0
0
1
1

0
1
0
1

khw;wkpy;iy

0
1

toq;Ftjpy;iy 

(invalid)

	

						                   	 	 	 	 	 	 	 	  ^1 Gs;sp&
	 			 	

	 			 	 	 	 	 	 	 	 	 	 	    Rw;W (1 Gs;sp)

													               ngaupLjy; (1 Gs;sp)
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10(A) (a) (i)  ePUk; mKf;f mLg;Gk; ngw;w nkhj;j ntg;gk; =   1 × 4200 (80 − 30) + 200 (80 − 30)    
														                      ^1 Gs;sp&

	 			 	 	 	 	 	         =   2.1 × 105  +  0.1 × 105

									                     =   2.2 × 105  J 				      ^1 Gs;sp&

               (ii)	  ntg;gk; ,of;fg;gLk; ,il tPjk;  =   
1500 ×  80

      100
  −  2.2 ×  105

    200
    			     ^1 Gs;sp&

	 			 	 	 	 	       =   100 W		
				       ^1 Gs;sp&

	   (iii)   80 °C  ,y; ntg;g ,og;G tPjk;    =   
Q30 +  Q80

      2
   =   100 W	

			    

	 			 	 	 	 	 Q80   
 =   200 W	 (Q30 = 0  Mifahy;)		     ^ 1 Gs;sp&

          (b) 	   1200 t   =  320 t  +  2.2  ×  106   						                    
^2 Gs;spfs;&

	 			 	   t   =   2.2 ×  106

   880
  =   2500 s 

	 			 	 	 	 	 	 	     	 	 	 		     ^1 Gs;sp&

       (c) (i)     
P1

T
1

 =  
P2

T
2

 										            ^1 Gs;sp&

				     cyu; tspf;F  
(101 − 54)    

 273 + 30
 =  

        P
cyu;

273 + 105 					       	    ^1 Gs;sp&
	 			

	 			 	 	 	          P
cyu; 

=  58.63 kPa
					      

  ^1 Gs;sp&

				    nkhj;j mKf;fk;  =  (110 + 58.63) kPa 

	 			 	 	         =   168.63 kPa 			    				       ^1 Gs;sp&

               (ii)  ghj;jpuj;jpy; cs;s mKf;fk; tspkz;ly mKf;fj;jpYk; $bajhifahy;		     ^1 Gs;sp&
 

	   (iii)  
P

θ° (C)

P

θ° (C)

 

 +

,U tiuGfspd; 

nkhj;jk; 

  			 

								                

	                 								                ^1 Gs;sp&

	   (iv)  kiyAr;rpapy;
				   kiyAr;rpapy; ePupd; nfhjpepiy fly; kl;lj;jpYk; ghu;f;ff; FiwthdJ.		   ^1 Gs;sp&

10(B)(a) (i)	  A -  ,io (mNdhl;L)

				   B -  ntw;wpl tif xspf;fyk;  
				    C -  ,yf;fhf (fNjhl;L) 							               ^1 Gs;sp&

	 (ii)	  A apw;Fk; C apw;FkpilNa cs;s Nthy;w;wsitg; gpuNahfpg;gjd; %yk; ,yj;jpud;fis 		

	 Mu;KLf;Ftjw;Fj; Njitahd cau;e;j rf;jpiag; ngWjy;.	   		              ^1 Gs;sp&
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	   (iii)	 jq;fpjd; cNyhfk; ,yj;jpud; mku;KLfypy; cw;gj;jp nra;ag;gLk; cau; 

			   (cau; cUFepiy) ntg;gj;jpw;Fj; jhf;Fg;gpbj;jy; 					      ^1 Gs;sp&

 	   (iv)	 Kjypy; Nthy;w;wsT mjpfupj;jy;					      	      ^1 Gs;sp&

	   (v)	 E =   hc
 λ

 
 										            

^1 Gs;sp&

				    =   6.6 ×  10−34 × 3 × 108

 5 × 10−12 
× 1.6 × 10−19

   					       	     ^1 Gs;sp&	

		  	 	

				    =  2.48 × 105
 ev							             ^1 Gs;sp&

		  	

     (b)			  Y

W

Kmax

ff0 

		

												                                (i)    ^1 Gs;sp&

												                                 (ii)    ^1 Gs;sp&

												                         (iii)   ^1 Gs;sp&

     (c) 	 (i)  	 hf   		                 =   Ø + Kmax 

		              6.6 × 10−34  ×   7 × 1014  =   Ø + 1.65 × 10−19
	

			    	                             Ø    =   46.2 × 10−20 −  1.65 × 10−19
	

	 cNyhfj;jpd; Ntiyr; rhu;G  Ø     =   2.97 × 10−19 J  (1.85 eV)	 		                   ^1 Gs;sp&

	  (ii)  	 eVs =   Kmax 									            ^1 Gs;sp&

			    Vs =   1.65 × 10−19

1.6 × 10−19	
 

	

			         =   1.03 V 									            ^1 Gs;sp&

	  (iii)  	 Ø   =   hf0 										            ^1 Gs;sp&

			  f0    =   2.97× 10−19

6.6 × 10−34	
		
			         =   0.45 × 1015

			         =   4.5 × 1014  Hz								         
  ^1 Gs;sp&

 * * * 
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