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2.1.3' Expected answers and the  scheme of marking for question paper I 
  

Scheme of Marking for Paper I
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 Question Answer        Question       Answer  
         No.   No.   
 

      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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 2
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           Each correct answer carries 02 marks, amounting the total to 100.
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2.2.2 Expected answers, scheme of marking, observations on the responses, conclusions 
and suggestions related to question paper II 

Ú  Observations regarding answering the paper II are based on graphs 2, 3, 4.1, 4.2 
      and 4.3. 

Part A -  Structured Essay  

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (01)

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (01)

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (01)

4
3

256  
    3

ORr3 r3( ) 64

6

256
    3

r3

f
p              
=      

=      

512r3

d
B              =      

512r3

m

^No  marks  for  writing  83 instead  of  512& 

64 '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (01)
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                Material  density  of  green  gram    d
M            
      

Material  volume  of  green  gram   =    32  cm3      =    3.2   5  m3    

Bulk  density  of  green  gram   d
B
  

      Minimum  Volume  of  the  bag    

Packing    fraction  of  green  gram   f
p          =    

  32      
  50                          

                                                                                                          or    =    0.64  

256
    3 r3

d
M            
=         3m  

256 r3
=      

m
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (01)

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (01)

''''''''''''''''''''''''' (01)

'''''''''''''''''''' (01)

''''''''''''''''''''''''' (01)

''''''''''''''''''''''''' (01)

        3.8   2      

kg  m 3
    

50   6    

7.6            kg  m 3    

=

=

        38   3      

kg  m 3
    

3.2   5    

1.187         kg  m 3                

(1.18     1.19   )

1315  cm             

=

=

d
B

1 =        1.315   3      m3        50      
38

    cm3        =  

  (1.31   3  m3     1.32   3  m3   )

OR  
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At the instants when dew just begins to apper and disapper, OR when the shine 

begins to disappear and appear.   '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (01)

'''''''''' (01)RH    =  
       Saturated (water) vapour pressure at dew point 

Saturated (water) vapour pressure at room temperature   
    100

Thermomrter  (0     50  C Water,   beaker  of)  ice  pieces,  

[Glass plate, two stands, piece of blotting paper]

^All three underlined items correct&        ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (01)

Lowering or raising of the temperature of water can be done slowly or in a controlled 

manner, OR Formation or dissappearance of dew can be observed well, OR Dew point 

can be measured accurately OR Dew point can be noted accurately, OR Temperature at 

which dew appears can be recorded accurately   '''''''''''''''''''''''''''''''''''''''''''''''''''''''' (01)

It is not possible to observe the disappearance of dew as a thin layer of water is 

formed on the surface of the calorimeter   '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (01)

Factors Experimental Precautions 

^1& Exhale air altering the moisture 

level around the calorimeter 

Keeping a glass plate to block the exhaled  

air  OR wearing a mask        '''''''''''''''(01)

^2& Fans, winds, air conditioners 

disturbing the dew formation on the 

surface of the calorimeter 

Switch off fans, close windows and air 

conditioners 
                               '''''''''''''''''' (01)
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It  will  prevent  spilling  of  cold  and  saturated  air  present  inside  the  calorimeter  and  

interfering  with  the  dew  formation.                '''''''''''''''''''''''''''''''''''''''''''''''''' (01)

  Room  temperature                                    '''''''''''''''''''''''''''''''''''''''''''''''''' (01)

Relative  humidity                            

 

22.38  

28.35  
    100=  

=  

  '''''''''''''''''''''''''''''''''''''''''''''''''' (01)
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Standing wave OR Stationary wave

To draw both wave patterns (look for the length of overtone approximately 

three times) 

If all the labelling are correct (at least in one diagram) 

(Instead of AN, A can also be accepted)

  '''''''''''''''''''''''''''''''''''''''''''''''''' (01)

  '''''''''''''''''''''''''''''''''''''''''''''''''' (01)

  '''''''''''''''''''''''''''''''''''''''''''''''''' (01)

01 - fy!;sl úoHdj ^,l=Kq §fï mámdáh&  w'fmd'i ^Wiia fm<& úNd.h - 2016  wjika ixfYdaOk we;=<;a l< hq;=j we;'       19 

 

ia:djr ;rx.hla    ………………………………….    01 

 

 

 

 

 

  

 

       ;rx. rgd folu we`§u i`oyd  ………..…………………………………..01 

 

                   iEu ,l=Kq lsÍulau ksjerÈ kï   ...................................................…......01 

 

uQ,sl iajrh 

m<uq Wmß;dkh 

 

lo 

l1 
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01 - fy!;sl úoHdj ^,l=Kq §fï mámdáh&  w'fmd'i ^Wiia fm<& úNd.h - 2016  wjika ixfYdaOk we;=<;a l< hq;=j we;'       20 

 

( )0
4 l e= +       …………………………………..01 

 

 

 ( )1

4
=  

3
l e+          ...………….………………………….01 

 

 

   

1 0  ,           
2

l l v f= =   

  
( )1 0

2v f l l=       

   .........................................….........01 

 

uQ,sl iajrh w;yeÍ fkdf.dia ksrdjrKh lr .ekSu i`oyd    

       ….............................................……01 

 

(1) k,h wp, f,i iúlr we;'        (fyda c, uÜgu .uka lrúh yel') 
(2) ñkqï mßudKh wp, f,i iúlr we;' (fyda k,h l%udxlkh lr we;'   )   

 

      (ms<s;=re folu ksjeros kï)     ………… ……….01 

 

 

( ) 2 1 1
2 512 50.5 15.5 10  m s        358.4 m sv v= =

 

 

    ksjerÈ wdfoaYh ……….01 

 

    wjidk ms<s;=r   ………01
 

 '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (01)

01 - fy!;sl úoHdj ^,l=Kq §fï mámdáh&  w'fmd'i ^Wiia fm<& úNd.h - 2016  wjika ixfYdaOk we;=<;a l< hq;=j we;'       20 

 

( )0
4 l e= +       …………………………………..01 

 

 

 ( )1

4
=  

3
l e+          ...………….………………………….01 

 

 

   

1 0  ,           
2

l l v f= =   

  
( )1 0

2v f l l=       

   .........................................….........01 

 

uQ,sl iajrh w;yeÍ fkdf.dia ksrdjrKh lr .ekSu i`oyd    

       ….............................................……01 

 

(1) k,h wp, f,i iúlr we;'        (fyda c, uÜgu .uka lrúh yel') 
(2) ñkqï mßudKh wp, f,i iúlr we;' (fyda k,h l%udxlkh lr we;'   )   

 

      (ms<s;=re folu ksjeros kï)     ………… ……….01 

 

 

( ) 2 1 1
2 512 50.5 15.5 10  m s        358.4 m sv v= =

 

 

    ksjerÈ wdfoaYh ……….01 

 

    wjidk ms<s;=r   ………01
 

 '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (01)

01 - fy!;sl úoHdj ^,l=Kq §fï mámdáh&  w'fmd'i ^Wiia fm<& úNd.h - 2016  wjika ixfYdaOk we;=<;a l< hq;=j we;'       20 

 

( )0
4 l e= +       …………………………………..01 

 

 

 ( )1

4
=  

3
l e+          ...………….………………………….01 

 

 

   

1 0  ,           
2

l l v f= =   

  
( )1 0

2v f l l=       

   .........................................….........01 

 

uQ,sl iajrh w;yeÍ fkdf.dia ksrdjrKh lr .ekSu i`oyd    

       ….............................................……01 

 

(1) k,h wp, f,i iúlr we;'        (fyda c, uÜgu .uka lrúh yel') 
(2) ñkqï mßudKh wp, f,i iúlr we;' (fyda k,h l%udxlkh lr we;'   )   

 

      (ms<s;=re folu ksjeros kï)     ………… ……….01 

 

 

( ) 2 1 1
2 512 50.5 15.5 10  m s        358.4 m sv v= =

 

 

    ksjerÈ wdfoaYh ……….01 

 

    wjidk ms<s;=r   ………01
 

To detect the fundamental note without missing it. OR to get the fundamental note 
.

 ''''''''''''''''''''''''''''''' (01)  

OR does not need a metre ruler.  
       (Both correct)    ''''''''''''''''''''''''''''''' (01)  

'''''''''''''''''''''''''''''''''''''''''''''''''''' (01)

01 - fy!;sl úoHdj ^,l=Kq §fï mámdáh&  w'fmd'i ^Wiia fm<& úNd.h - 2016  wjika ixfYdaOk we;=<;a l< hq;=j we;'       20 

 

( )0
4 l e= +       …………………………………..01 

 

 

 ( )1

4
=  

3
l e+          ...………….………………………….01 

 

 

   

1 0  ,           
2

l l v f= =   

  
( )1 0

2v f l l=       

   .........................................….........01 

 

uQ,sl iajrh w;yeÍ fkdf.dia ksrdjrKh lr .ekSu i`oyd    

       ….............................................……01 

 

(1) k,h wp, f,i iúlr we;'        (fyda c, uÜgu .uka lrúh yel') 
(2) ñkqï mßudKh wp, f,i iúlr we;' (fyda k,h l%udxlkh lr we;'   )   

 

      (ms<s;=re folu ksjeros kï)     ………… ……….01 

 

 

( ) 2 1 1
2 512 50.5 15.5 10  m s        358.4 m sv v= =

 

 

    ksjerÈ wdfoaYh ……….01 

 

    wjidk ms<s;=r   ………01
 

Correct substitution   ''''''''''''''''''''''''''''''' (01)  
Final answer                ''''''''''''''''''''''''''''''' (01)
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V    =  E     Ir      ............................................... (01)

Vary R  while  keeping  S  open  and  close  the  key  momentarily  when  observing  or  
taking  the  I  and  V  readings.    ....................................................................... (01)

  and  check  its  value  again  

to  see  if  it  is  different.  ...................................................................................... (01)

Rheostat 
(No marks for resistance box)  .............................................................................. (01)

Tap key OR drawing a diagram to show a tap key  ..................................... (01)
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Gradient of the graph     =   1.24   1.44 
0.52  0.12 

 =    0.5  .............................................. (01)

Intercept     =   E  =  1.5 V      .............................................. (01)
When giving the mark look for the extension in the graph to determine the 
intercepts OR using one point from the graph and substituting it into the
equation E.

(Select two points which are far apart)

Using V  =  E  IR and taking  V as zero when the cell is short circuited  
E  =  I

SC
 r        OR

 I
SC    

=   1.5 
0.5

     .............................................. (01)

                =   3.0 A 

When the dry cell battery having E =  9V and r =   is connected, the terminal 

voltage (V)  across the electronic device is given by V  = ( )      9  
30  + 10 ×  30 = 6.75 V  

When six 1.5 V dry cell batteries having E = 9V and  r =   ×  6 are connected,  

the terminal voltage (V) across the electronic device is given by V  =          9  
3.0  + 1.2 ×  30  

=  8.65 V,  Therefore, only six 1.5V dry cell batteries can provide a voltage greater 

than 8.5 V.    

Correct substitution for any of the voltage calculation    ....................................... (01)
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     If both calculated voltage values are correct and correct argument    ............................ (01)

Alternative method : 
Instead of calculating the potential differences across the device one can argue in terms 

of current 

Conversion of voltage range (8.6 V  9.0 V) to corresponding current range 

(0.287 A  0.30 A)                                                                         ............................ (01)

Calculation of current from each dry cell and for correct argument  ............................ (01)
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 Part B -  Essay  

          



- 41 -
G.C.E.(A.L.)  Evaluation  Report    Physics    2016

(a) (i)   Moment of inertia of the particle about the vertical axis POQ, 

(b) (i)   Total moment of inertia of the system about the vertical axis POQ.

(c) (i) (1)   For a system rotating with constant angular acceleration the relation  
                  between initial and final angular speeds is     

(d) (i)   The moment of inertia of the system about the axis POQ

  =   32,000 + (70 + 20) 102 10  (01)

    =   122,000 kg m2                          (01)

      (ii)       Centripetal force acting on one particle   F   =  m 2r  ........................................... (01)

           (2)  Total angle  through which the system rotated is given by, 

    (ii)   Total rotational kinetic energy of the system, 

    (iii)   

I1  =   m1 r
2 

E   =  1
2

 I1 
2  +  1

2
 I2 

2      OR

E   =  1
2

 m1 r
2 2  +  1

2
 m2 r

2 2

.......................................................................................................... (01)

  ................................................................ (01)

........................................................................ (01)

........................................................................ (01)

......................................................................................... (01)

 1
2

 I0 
2   =   1

2
 I1 

2   +  1
2

 I2 
2    

I0         =    I1   +   I2

   =  0 + t 

       t   =  

2   =          +  2    OR  =   
0t  +  1

2
t2 .......................................................... (01)

=    

 
0
2

2

2
Number of revolutions made by the system when it reaches angular speed   =  

2
             =   

2

4 ........................................................................................... (01)

I
T     =   I1 +  I2   +  ........... +   I10

    

       =           +          +   ...........

       =  10 mr
2     =  10I 

mr
2

mr
2

t2

0 =  0  +  t

=   0  +  t 
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     (ii)    Take the mass of a chair with the passenger as m, then"                         

     (iii)    Total rotational kinetic energy of the system    =   1  
2

 I 2                      

T cos     =  mg    ........................................................................................................... (01)

T sin     =  ma

               =  m 2 r 

  
(Either of the above equation)  ........................................ (01)

 tan       = 
2r

   g    

....................................................................... (01)

........................................................................ (01)

( )12 × 2  
     60 

×   10
10

2

=

=  1.44 

    =  55 (55 13 )

(if   = 3.14 then tan   =  1.58 and  =  57  (57 57 40 )& 

^if  = 3.14 then 96220 J (96220 J  96230 J)& 

=   

=   

 122,000  1.44   

87840 J (87840 J  87850 J)......... (01)

1  
2

(Correct substitution)
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    (a)      

2.5 cm

 

  

Drawing the correct ray diagram   ..................................................................... (01)
(Look for two parallel lines with arrows to the point image at the retina)
(The distance between the eye lens and the retina =  2.5  cm     ......................... (01)

  (b)      

2.5 cm25 cm
 

     Drawing the correct ray diagram  ................................. (01)
          (Look for two lines with arrows from a point source to the point image at the retina)
     Let f be the focal length, then 



- 45 -
G.C.E.(A.L.)  Evaluation  Report    Physics    2016

(c) (i)

................................................ (01)

1
v 

1
u 

1
f 

1
f 

 

 

=

=

(u  = 25 cm ; v = 2.5 cm) 

 1
2.5

 1
2.7

 1
2.7

 1
2.5

   1
2.273

 1
25

(Correct substitution) 

f    =  2.273 cm  OR   2.273 cm  .............................................................. (01)
(2.27 cm  2.30 cm)

2.7 cm 2.7 cm

(a)  Far point   (b)  Near point 

Drawing the correct ray diagram for an object at the far point  ..................................... (01)

(Look  for  two  lines  with  arrows  from  a  point  source  to  the  point  image  at  the  retina)

Drawing  the  correct  ray  diagram  for  an  object  at  the  near  point   ............................. (01)

(Look  for  two  lines  with  arrows  from  a  point  source  to  the  point  image  at  the  retina)

Calculation of the distance to the far point  ( f  =  2.5 cm,   v  =  2.7 cm,  u  = ?

Calculation of the distance to near point ( f  =  2.273 cm,   v  =  2.7 cm,  u  = ?

1
u 

1
u 

=

=

(Correct substitution) ...................................................... (01)

  (Correct substitution)  .................................................... (01)

u  =  33.75 cm

u  =  14.373 cm (14.25 cm     14.40 cm)  

...................................................................................... (01)

                          .     .................................................... (01)

  



- 46 -
G.C.E.(A.L.)  Evaluation  Report    Physics    2016

(ii) 

2.7 cm
f = 33.75 cm

Choosing a divergent lens  ........................................................................... (01)
Correct  ray diagram with diverging lens ....................................................... (01)
(Look for two dotted lines from the point source and parallel lines with arrows to the 
point image at the retina) 

f = 33.75 cm  ............................................................................... (01)

 
    

  Focal length of the corrective lens  ;  u  =  2.5 cm,  v  =  2.7 cm,  f  = ?

   1
33.75

1
f 

1
f 

1
 

= = 1
2.7

 1
2.5 OR ................. (01)

f = 33.75 cm  

OR

(d) Additional corrective lens should be a converging lens  
Reason  ( 

The image formed by the eye lens should be moved forward to coincide with the retina OR 
When the eye lens gets weaker the image of an object at the normal near point will be formed 
behind the retina. Therefore, light passing through the lens has to be converged to the retina. 
..................................................................................................................... (01)

Ray diagram for the required correction with a corrective lens 
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(a)

(b)

(c)

Poiseuille’s equation  (   Q  = Pr
4

 8 l
    ............................................................................... (01)

  Viscosity of the liquid     l   Length of the tube 
r   Radius of the tube  
All three correct ...................................................................................................................... (01)

 Q "  R  =   P

 Q
 = 8 l

r4

(d)(i) (1) 

Flow resistance is determined by the  ( 
   

  Length of the tube 
  Radius of the tube.
  All three correct ................................................................................................ (01)

P  =   P1  + P2   + P3      ................  (a)
R0Q  =   R1Q + R2Q   + R3Q   ................  (b)

01 - fy!;sl úoHdj ^,l=Kq §fï mámdáh&  w'fmd'i ^Wiia fm<& úNd.h - 2016  wjika ixfYdaOk we;=<;a l< hq;=j we;'       30 

(a) Flow resistance is determined by the:   øjfha  øidú;dj  k,fha  È.  k,fha  
wrh hk rdYSka wkqj m%jdy m%;sfrdaOh 
;SrKh fõ'       

                                                                          rdYSka ;=ku i;H ùu' ………….….. 01 

(b) 

0 1 2 3 ...............( )R Q RQ R Q R Q a= + +

fyda

31 2††
††† †† ...........† ...( )

PP PP

Q Q Q Q
a= + +

        

iólrKh (a)            ………………01 

     iólrKh (b)            ………………01 

(c)  k, folgu fmdÿfõ'

…………………………………..  

 

       

 

(i) (1) =    8   ( mmHg s/cm
3 

)………….........……01

     RBCD=  8 + 4  = 12 (mmHg s/cm
3 

)…......................…..  01 

 

                     (2) Flow resistance(R) due to system of tubes B, C, D, and E : 

                          Rsystem =   4.8 (mmHg s/cm
3
)…………………….. 01 

01 - fy!;sl úoHdj ^,l=Kq §fï mámdáh&  w'fmd'i ^Wiia fm<& úNd.h - 2016  wjika ixfYdaOk we;=<;a l< hq;=j we;'       30 

(a) Flow resistance is determined by the:   øjfha  øidú;dj  k,fha  È.  k,fha  
wrh hk rdYSka wkqj m%jdy m%;sfrdaOh 
;SrKh fõ'       

                                                                          rdYSka ;=ku i;H ùu' ………….….. 01 

(b) 

0 1 2 3 ...............( )R Q RQ R Q R Q a= + +

fyda

31 2††
††† †† ...........† ...( )

PP PP

Q Q Q Q
a= + +

        

iólrKh (a)            ………………01 

     iólrKh (b)            ………………01 

(c)  k, folgu fmdÿfõ'

…………………………………..  

 

       

 

(i) (1) =    8   ( mmHg s/cm
3 
)………….........……01

     RBCD=  8 + 4  = 12 (mmHg s/cm
3 

)…......................…..  01 

 

                     (2) Flow resistance(R) due to system of tubes B, C, D, and E : 

                          Rsystem =   4.8 (mmHg s/cm
3
)…………………….. 01 

OR

P  =   P1  + P2   + P3    .............  (b)
Q  Q Q       Q

[  ]
R  =   R1 + R2   + R3

Q  =   Q1 + Q2  

For equation (a) .......................................................................................................... (01)
For equation (b) .......................................................................................................... (01)

P is common for both tubes  

P  =   P   +   P   

R0  R1 R2      

  =          +      

R0  R1 R2      

............................................................................................................... (01)

R
CD   

=

R
       

=

Flow resistance R due to system of  tubes B, C, D and E  

R
BCD   

=   8 + 4 

12 mmHg s/ cm3 ............................................................................................................. (01)

       1
 1
16

 1
16

+

       1
 1
12

 1
 8

+

OR 8 mmHg s/ cm3 (Correct substitution or answer)  ............. (01)

=  4.8 mmHg s/ cm3  (Correct substitution).............................. (01)

(2)
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Pressure difference between X and Y   

Flow rate through E 

Radius of the tube E 

 (ii)  

 (iii)  

 (iv)  

P  =         OR      P   =  4.8   ........................................................................... (01)

Q 
R

                6 

Q  =          = P

R

28.8 
  8

=  3.6 cm3/ s  ........................................................................... (01)

Q  = Pr
4

 8 l

3.6 6 =        3   28.8  133    r4 

8   4.0 3  2  2
  (Correct substitution)  ............. (01)

r  = 6.69 4m  = 0.669 mm ........................................................ (01)

              (6.68   4 m  6.70 4m)

(If = 3.14  r  = 6.619 4m
 (6.61 4m   6.62 4m)

(e)    If the temperature inside a tube is reduced the viscosity will increase and hence 
         the flow rate will decrease  ................................................................................... (01)
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  (a)  Faraday’s law : The emf induced in a circuit is directly proportional to the time rate

  OR 

 ..................................... (01)

  (b)  Industrial, domestic and medical applications (Any two correct) ............................. (01)

  (c) Joule heating ^I2
R type), Hysteresis effect (Change of orientation of magnetic domains) 

 (Both correct) ............................................................................................................ (01)

   (d
 ............................................................ (01)

   (e) Skin effect, Proximity effect (Both correct) .............................................................. (01)

   (f) (i)  

 
    ............................................. (01)
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     (ii)    Drawing an eddy current loop as shown .................................................................. (01)
  Showing the direction of the eddy current with an arrow. ...................................... (01)

 (iii)  According to the Lenz’s law, the induced current and induced emf in a conductor are 

 ........................................................................................ (01)

 

 direction of the current in the coil. ......................................................................... (01)

 (g)   The increase of the frequency of alternating current increase the rate of change of 
................................................................. (01)

 
 in the material.  ........................................................................................................... (01)

 (h)  P =  kB0
2  =  0.5   (7.5  10 )2   (6000)2     W  =  1012.5 W  OR  P  =  1013 W

2

    
   
Correct substitution  ..................... (01) 
Correct answer       ..................... (01)

 (i)   The core (conducting parts) is often laminated (that is, they are built up in thin layers 
 separated by a non – conducting material such as lacquer or a metal oxide) ............... (01)

 

v
2
 2M

 5
M ............................... (01)  

           v
2
 m s 1

            v 2  2 1/2
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(a) W  =   I2
Rt   ................................................................................... (01)

(b)(i) R   =  l

A 

  ..................................................................................... (01)

           

             
1.7 8  3 2 

          3 8=

=

(Correct substitution) ..................... (01)

1.7 .................................................................. (01)
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(iii)  

(iv)  Current through 5 A fuse   =     ............................................ (01)

                            =   2.706 A 

    (2.70 × 103  × 103  A)

 Since this current is greater than I0 in part (iii), the fuse will melt before
 1 millisecond  .............................................................................................. (01)

 (A ward this mark for the above statement only if two respective current values 
 are correct) 

(ii) P   =   I2
R   

                 = ......................................................................... (01)

=  2.125 W  ............................................................................................ (01)

I
2
0 Rt  =  mc (mc (Symbols have their usual meaning)................... (01)

I
2

I0  =  1.90 A (1.900  A  1.901  A) ................................. (01)

0   =   

(For equating mc to electrical energy)

(Correct substitution) ........................ (01)

=  3.6132 

Alternative method :  

If t is the time required to melt the fuse,  then 

I
2 
Rt  = mc 

t  =   mc 

I
2 
R

t  = ......................................................... (01)

        =  s   ..................................................................................... (01)

        =      4.94) 

The fuse will burn before one millisecond.  .......................................... (01)
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(v)  No 

 

 Energy needed to melt the fuse wire  mc =  7.5   ..........  (01)

=  3.07 J 

 Energy dissipated in the fuse          =  500    ............  (01)

      =  2.125 J

 This value is very much less than the energy needed J to melt the wire. 
 Therefore, 

 the fuse will not melt.    ......................................................................................  (01)
 (For comparison of the above two values)  

 

Alternative method :  

If is the increase in temperature of the fuse,    =   I
2 
Rt 

ms

        =  .............................................. (01)

         =  7.26 C

Final temperature attained by the fuse wire is (25+7.26) C = 32.26 C  (01)

and it will not melt.   ................................................................................. (01)
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 a V0  =  A V1  V2 .................................................................................................... (01)

b V1  V2 min 
=    ................................................................................................ (01)

        =  V   ................................................................................... (01)

    (OR correct value in any other appropriate voltage units)

c i

V

V

t

V0  

A waveform symmetrical about t axis as shown  .................................................. (01)

   Labeling  of  peak  voltage  values   V as  shown   ................................................ (01)

ii   

V

t

V0  

[Difference between two waveforms : (not asked)
(1) Out put waveform in c(i) has equal negative and positive half cycles 
but the waveform in c(ii) has only positive cycles. 
(2) Peak voltage of the waveform in c(i) is ( )15V, but the peak voltage  
of the waveform in c(ii) is + 4.7 V]

Reasons : 
(1)   The diode is reversed biased during negative half cycles of the waveform, 
    and does not allow the negative half cycle of the waveform to pass through.
    No current will pass through when it is in reversed biased ....................... (01)

 (2)   Zener diode will limit the peak voltage of the output waveform in c(ii) to 
     4.7V  .......................................................................................................... (01)
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iii Output waveform 

   

V

t

V0  

      Output  waveform  as  shown  (a  shape  of  pulse)   .............................................. (01)

  Magnitude of the output voltage V)  ........................................................ (01)

d i Voltage at P in figure  V  ................................................................................. (01)

   Voltage at P in figure  V  ................................................................................. (01)

    ii

V
V

t

V
P  

  Shape of the waveform (single pulse is enough)  ....................................... (01)

   iii

V

t

V0  

  Output voltage waveform relevant to (ii) above, as shown (Single pulse is 
  enough) ......................................................................................................... (01)
      Labeling  the  peak  voltage  as  above   ............................................................. (01)
  

   iv The counter  output indicates the number of blood cells passed through the aperture
   ............................................................................................................. (01)
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 (a) (i) The latent heat is partly used to overcome the forces of attraction between the 
   molecules. ...................................................................................................... (01)

    (ii) The minimum mass m required is given by,  

               m    =  

m  =  86.95 kg  (86.95  ............................................................... (01)

 (b) (i) Latent heat of water is capable of compensating the heat loss through concrete
             without changing the temperature of water or room.  ......................................... (02)
                                       (02  Or Zero)

    (ii)   Amount of heat lost (Q) through concrete given by, 

          Q  =   0.8  .................................................... (01)

             Use of equation   dQ 

dt 

d  

dL 
=  kA 

  in the above expression  .............................. (01)
      

         Q  =   5.184  J
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 If the minimum mass needed is m

 Heat to be given out by water  =   m   .............. (01)

 (For multiplying the above expression by  )

  m    =  5.184 ............................................................ (01)

    (for equating the two expression)  

 m  =   6.190 kg  ................................................................................................. (01)

             =   (6.189 )

       (iii)  Let be the temperature at the ice-concrete interface. Then,  
  

  dQ 

dt 

0  

   L1 
=  k1 A 

 

      L2 

=  k2 A 

(For both equations)  

.................................................................................... (01)

       

                                                                                         .............................................................................. (01)

             

dQ 

dt 

L1 

k1 A

L2 

k2 A

+ =  30 

   =  30 
dQ 

dt 

5 20 + 
2.2 0.8 

................................................................. (01)

                      

dQ 

dt 

= 1.320 Js ................................................................................ (01)

 (1.319 ) ........................................................................... (01)



- 67 -
G.C.E.(A.L.)  Evaluation  Report    Physics    2016

  

(i)  The amount of  238Pu in the source     =  2380 g ...............................................  (01)
          

    No.of atoms in the source   No  =     ..................................  (01)

        N
o
  =   atoms

      Initial activity  A
o 
=  N

o
  ...........................................................................................  (01)

                                                                    =  5.4 × 1024 × 2.5 × 10 s ..........................................................  (01)

                                                                    =  1.35 × 1015 Bq ............................................................................  (01)

(ii) Let  E = Energy absorbed by the container in one decay 
    Thermal  power  produced  =  A

o
E ..............................................................................  (01)

                A
o
E    =   1.35 × 1015 ×  5.5 × 1.6  × 10 ..................................  (01)

                      =   1188 W 

      Electric power produced at the launch of the space craft
        =  ..........................  (01)

        =   83.2 W   ..................................  (01)
                       =   (83.1 W  83.2 W) 



- 68 -
G.C.E.(A.L.)  Evaluation  Report    Physics    2016

(iii)    Activity of the source after 10 years of the mission (A)" 

        A     =     A
o
e t

         =     1.35 e

   (Writing equation or substitution)  ..................................................  (01)

   =     1.35 

   =     1.24  Bq .........................................................................   (01)

 (iv)    Electric power produces by the RTG at 

 end of the mission     = 1.24 10  

 OR  83.2  A

A
o

=     ..............................................................   (01)

            =  W      .............................................................................   (01)

(76.3  76.5) 

  (v)  Percentage loss of  electric power after the mission  =  

               =    8%  ................................  (01)  
                          =   (8%  8.2 %) 

(vi)     1.  RTG can be used when solar energy is not available 

    2.   Can Get electric power for a longer period in compared with other electrical 
         sources.

    3.  Can be used without maintenance  

      Any of the above ...................................................  (01)      
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Part III 

3. Facts to be considered when answering questions and suggestions :

3.1. Facts to be considered when answering  :

General instructions: 

*  Basic   Instructions   given   in   the   question   paper  must   be   carefully   read   and   understood   before  
   starting   to   answer.   The   facts   such   as   how   many   questions   have   to   be   answered,   which                              
   questions   are   compulsory,   the   time   allocated   and   the   amount   of   marks   allotted   for   the  
   questions  must   be   taken   into   consideration   and   the   questions   should   be   read   and   understood  
   before  selecting.

*   For  each  of  the  questions  in  paper  I,  only  the  most  appropriate  answer  should  be  selected  and  
   marked  with  only  one  cross  clearly  on  the  answer  sheet.  

*   Answering  for  each  major  question  of  paper  II  must  be  started  in  a  new  page.

*   Answering  must  be  done  with  correct  and  clear  hand  writing.

*   Index  Number  of  the  candidate  must  be  written  in  the  relevant  place  of  each  page.  

*   The  question  number  and  its  parts  and  the  subpart  must  be  indicated  accurately.

*   Explanatory  answers  must  not  be  given  where  short  answers  are  expected  and  vice-­  versa.

*   The  facts  must  be  presented  logically  and  analytically  according  to  the  question.  

*   All  the  parts  and  subparts  of  the  major  question  must  be  read  well  in  answering  the  paper  II  and    
   only  the  expected  answer  containing  the  relevant  points  should  be  written.  

*   It  is  necessary  to  manage  the  allotted  time  for  each  of  the  questions.

*   Red  colour  pens  or  Green  colour  pens  should  not  be  used  to  write  the  answers.  

*   The  students  must  be  trained  to  answer  the  whole  question  continuously  without  writing  them    
   here  and  there.

*   If  a  quantity  has  to  be  subjected  it  should  be  done  accordingly.

 Special instructions:

* 
 the calculations easy.  
 
* Diagrams must be drawn very clearly and labelled where ever necessary. 

* The steps of calculations must be clearly given in the order.

* The units must be used accurately where ever necessary

* When ray-diagrams are drawn, the directions must be indicated using arrow-heads.

* In graphs, the axes x and y must be labelled accurately and the units should be indicated where 
 necessary 

* If the important points are marked while reading the questions containing long paragraphs, the 

• It will be easy to answer within the given time by following the given instructions properly.

• Having understood the fact that the provided space is enough to write a correct answer in 
 structured essay questions, the answering should be done.
• It will be easy to reach the correct answers by using the numerical data given in the question 
 itself when simplifying. 
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3'2' Comments and Suggestions regarding the Learning and Teaching Process :

 * To improve the results through Learning, Teaching and Evaluation process :

÷ The teacher must initiate the teaching process having a clear understanding about the theories 
and principles in physics and related phenomena which are applied in day-to-day life.

÷
When the style of answering is considered for the question paper in G.C.E.(Advanced Level) 
Examination. Since the principles and concepts have not been formed correctly, the weakness 

appropriately used in the teaching learning process in the classroom, students can achieve a 
number of competencies.

÷ It is easy to direct the students towards the relevant goals by leading the teaching learning 
process through practical activities.  

÷ It is suitable to use the modern technological resources such as computer software, internet 
related web sites and instruments such as multi-media projectors to establish the subject 
knowledge. 

÷ Students must be guided to collect additional knowledge by using supplementary books and 
resources related to the syllabus. 

÷ The skills of answering questions must be developed in students by making them engaged in 
working out tutorials.

÷
where necessary.

÷ Students must be trained to apply the theoretical knowledge in practical situations.

÷ It is suitable to train the students for the questions containing long paragraphs by doing the 
past examination questions and by conducting disscusions

÷ Reading the question paper properly

÷ Understanding the structure of the question

÷

÷ By comparing the answer obtained with the answers given a higher achievement level can be 
reached. For that

 1.  Ability to memorise the theories in each unit
 2.  Practicing the exercises
 3.  Guidance of the teachers to elaborate the graphs are essential.

÷  The students must be guided to reach a higher achievement level in theories by engaging 
them properly in laboratory practicals.

 




