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AL 2019 – Physics (New Syllabus) - Part I -Answers with simplification 

 

01. Fundamental units are m, kg, s, K, A, mole and Cd                   The answer is............ (2) 

  

02.     
  

    ⇒    
    

  
 ⇒   

Dimensions of    
 (       )( ) 

                                      The answer is............ (4) 

 

03. When the transistor is working in saturation mode, the collector current is 

constant and it is already at ''ON'' position                     The answer is............ (5) 

 

04.   

 
There are six quarks and six leptons                                      The answer is............ (5) 

 

05. The gravitational potential due to a point mass  ,  ( )    
  

 
 

 

 

 

The answer is............ (2) 

 

06. Third answer is incorrect because increasing the mercury volume does not 

increase the range of measurement. But it increases the sensitively of the 

thermometer. 

The answer is............ (3) 

  

07. All the statements are wrong because  

(A) Ultrasound energy does not depend on the frequency  

(B) Ultrasound cannot ionize materials  

(C) Ultrasound cannot be polarized  

∴ All are wrong statements                              The answer is............ (5) 

 
08.                    ⃗      ⃗   ⃗  
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                                         The answer is............ (4) 

09.(a)  by his hands on the weight  

    Work done       ( )  ( ) ⇒    ( )          

(b) by the gravity on the weight, 

     Work done        ( )  ( ) ⇒    ( )  

(c) by the weight on his hands 

            Work done       ( )  ( ) ⇒    ( )          

The answer is............ (3) 

 

10. B is incorrect because pumping frequency is    
     

 
 

C is incorrect because    is the metastable energy level 

The answer is............ (1) 

 

11. Change of   ⁄  is constant with the altitude  

 ∴    √
  

 ⁄  √
   

 ⁄   ⇒      √   ⇒ as              and              

  is dependent only on the temperature. 

∴ statements A and C are correct                 The answer is............ (4) 

 

Additional information 

 
 

Change of   ⁄  is constant with the altitude 

 

12. The energy of the X-rays depends on the high voltage applied, not on the current 

through the filament. The filament current controls the intensity of the x-rays 
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The answer is............ (4) 

 

13. At dew point, if the volume of the container is reduced, some of the vapor will 

condense and the absolute humidity will remain unchanged. 

The answer is............ (3) 

 

   

14.     

  
The answer is............ (5) 

 

15.      
 

 
    ̅̅ ̅ ⇒    

  

  ̅̅ ̅   
  (            )

(           )  
              

The answer is............ (2) 

 

16.         

 
 For the rod      For the rod B  

    
    

  
     

    

 
 

 ⇒    
    

    
                                                  The answer is............ (4) 

 

17. The electric field at point A is only due to     and     circled below, because 

other charges are symmetric around the point A. 

 
 

18. The energy stored in a capacitor           
 

 
     . 

To maximize the energy storage, both   and   should be maximized.  

To maximize  , capacitors should be in parallel configuration and to maximize V, 

the batteries should be in series configuration.                   The answer is............ (3) 

 𝐸  
1

 
(𝑇  𝑇 )(𝑙  𝑙 ) 

Area under the curve 

∴ the electric field  

𝐸 ⃗   
𝑞 →

 𝜋𝑒0𝑎 
 + 

𝑞 →

 𝜋𝑒0𝑎 
   

 𝑞 →

 𝜋𝑒0𝑎 
  

The answer is............ (1) 
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19.              
           1   
⇒   1     and        
∴       1  1   
⇒ Step Up  and            

 The answer is............ (5) 

20.   
 0 

   
 and magnetic flux through the coil         

 0 

   
   

It is given that 
  

  
        . 

∴ e.m.f. induced     
   

  
 

 0  

   

  

  
 

 0  

   
                        The answer is............ (4) 

 

21.   

 
As A and C are on the 

equipotential line,         and                              The answer is............ (1) 

 

22.   

 
Acceleration ( ) of the object is given by 

    
    

(   ) 
 

    

(   ) 
 

    

(   ) 
 

          

(   ) 
 

    

  *
        

   + 

Since   
   

  ,         11  1 1  1                        The answer is............ (2) 

 

23.   

 
    

(     )

 
 ⇒   

               

      
 ⇒     1        

∴ the speed at the middle    
    

 
                               The answer is............ (2) 

 

24. Since there is a current flow through terminals in both biases, resistance and 

diode must be connected in parallel.  

When the diode is reverse biased, current in the circuit is lower as the total 

resistance is higher. 

Work done on the proton by the electric field 

  𝑒  𝑞𝐸  𝑑  𝑞
𝑉𝐴𝐵

𝑑
 𝑑 ⇒𝑉𝐴𝐵      
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When the diode is forward biased, current in the circuit is doubled. 

⇒               

The answer is............ (5) 

25. For the air mass, applying the principal of the conservation of angular momentum 

     
           

      and    
 ⁄  ⇒                   

1              ⇒                                       The answer is............ (4) 

 

26. According to the figure, 2 V is selected by the indicator, therefore DCV-A scale 

must be used, and        ⇒ 10 scale divisions 

∴ 7 scale divisions  
 

  
     1                       The answer is............ (3) 

 

27.   

 
 

∴        
       (  )

    √     
 

 

    √     
 

The answer is............ (4) 

 

28. Volume flow rate      

                 
 

 
      

                
  1       

1     
    (

 

 
 1      )

 

   1   

  
   

  
                          The answer is............ (5) 

 

29. If the Charge on the inner shell is Q   

  
 

      
 for       

      for     and     

   The answer is............ (2) 

 

30. Path    ⇒                 and         J ⇒ ∴                  J 

Path   ⇒                (  )  (   1        )   (  1      )  1   J  

, and         ⇒ ∴                  1       J 

∴ Total change in internal energy through path ABC 

1     1    𝑅 ⇒ 𝑅       

𝑉         (𝑉𝑖)         .
𝑞𝑖

 𝜋𝜖𝑜√𝑟
  𝑑 

/ 

Due to a single point charge 𝑞𝑖 , potential at point P;

  𝑉𝑖  
𝑞𝑖

 𝜋𝜖𝑜√𝑟  𝑑 
 

Potential due to all the point charges 
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   =                      J 

Since     is independent on the path ⇒(  )    (  )                 J 

The answer is............ (3) 

31.  

 
 

∴ The height after the 3rd bounce 

     
(    ) 

  ⁄  (
 

 
)
 
  

  ⁄  (
 

 
)
 

 , and   1 m. 

∴    (
 

 
)
 

m                          The answer is............ (4) 

 

32. Photon Energy         
 ⁄  

To free an electron with the smallest E, kinetic energy should be zero. 

  E = Work Function + Kinetic Energy 

The smallest energy (E) = Work function 

   5 eV =   
        

⁄  

∴          
(              ) (           )

    
      1      

i.e.               nm                    The answer is............ (2) 

 

33.    

 
 

 
 

 

 
 

 

 
  ⇒ 

 

  
 

 

 
 

 

  
 ⇒ 1   

 

 
   

 

 
 ⇒ 1     

 

 
   

⇒   
 

   
   

   

        (         )
          

i.e.                   The answer is............ (2) 

 

34.  At equilibrium          

Applying F = m a along   direction for the 

motion of the tube. 
       (   )         (   )    

   (
   

 ⁄ )  ⇒   √
   

 ⁄  ⇒

     
 ⁄    √ 

   ⁄  

↓𝑣  𝑢   𝑎𝑠  ⇒  𝑣          ⇒   𝑣 

  ⁄  

After the 1st bounce ⇒ 𝑣  
 

 
 𝑣 

After the 2nd bounce ⇒ 𝑣   
 

 
 𝑣  (

 

 
)
 

𝑣 

After the 3rd bounce  ⇒ 𝑣    
 

 
 𝑣   (

 

 
)
 

𝑣 
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The answer is............ (2) 

 

 

35. Because of the inertia, as the truck accelerates, the water moves opposite to the 

direction of acceleration and therefore the balloon moves along the direction of 

acceleration of the truck.  

When there is no acceleration, no motion of water therefore no motion of the 

balloon. 

When decelerates, the water moves along the directions of motion, therefore the 

balloon moves opposite to the motion of the truck. 

            The answer is............ (4) 

 

36. For the 1 st collision, both liner momentum and energy are conserved. 

 
The 2nd collision is similar to the 1 st collision. 

Now consider the 3rd collision  

 
Conservation of linear momentum ⇒             

Conservation of energy ⇒ 
  

 
       

 

 
     

   
 

 
    

  

From these two equations      
 ⁄   and       

 ⁄  

After two more collisions 

          The answer is............ (4) 
(Student can pick the answer without writing these equations, but by checking the total 

momentum and total energy from the answers as the initial momentum and energy are known.) 

 

37.  

  

𝑉    
1  

1      
   1     

𝑅𝐵  1     

𝛽𝑑𝑐   
𝐼𝑐

𝐼𝐵
 ⇒ 𝐼𝐵  

𝐼𝑐
𝛽𝑑𝑐

⁄  
    A

   
   1    

𝑉   𝑖𝐵 𝑅𝐵       
1     1  1   𝑅𝐵      ⇒ 𝑅𝐵  1   Ω 
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               (   ) ⇒    
(          (   ))

  
⁄  

   
(       1)

(1  1   )⁄        

∴    1     and                 

 The answer is............ (5) 

38. The weight of the both wooden block and the 

metal piece is balanced by the up thrust. 

Since half of the volume of the wooden block is submerged, the up thrust is the 

weight of water of that volume.  

When flipped up side down, since the metal piece is now inside water, the volume 

of the wooden piece under water should be little less than half of its volume. 

∴ The answer is “slightly smaller than 50%”.  The answer is............ (1) 

 

39.  

 
⇒           ⇒          i.e.      .  ∴       

∴           
 

 
   

  
 

 
   

  
 

 
   

  ⇒    √
   

 ⁄  

∴ Flow rate              √
   

 ⁄                     The answer is............ (5) 

 

40.  At  point P, the 1st car is just passing the post  

while the 2nd car is somewhere in the right side 

and moving  towards the post.  

∴ Statement  A in wrong. 

At point Q, both cars cross each other but not 

moving towards the lamp post.  Only car 2 is 

moving towards the post. 

∴  Statement B is wrong     

At point R, the 2nd car is just passing the post and also it is coming from the right 

side.   

∴ Statement  C is Correct                                                    The answer is............ (2) 

 

41. Source is moving away from the observer. Therefore, the frequency heard by the 

observer is less than the whistle frequency. 

A is wrong as it says that the observed frequency is larger than whistle frequency.  

𝑃  
1

 
𝜌𝑣 

  𝑃  
1

 
𝜌𝑣 

  

Applying Bernoulli‟s equation at points with 

pressure 𝑃  and 𝑃  

From continuity equation 
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B is correct as the observed frequency is smaller than the whistle frequency and 

during the declaration, the relative speed decreases, therefore, the change in 

frequency decreases. 

∴ The observed frequency increases with time towards the whistle frequency. 

C is wrong because the fire cracker blast before coming to rest. Therefore, the 

observed frequency cannot become the whistle frequency. 

The answer is............ (2) 

42. Heat absorbed by water and the bowl   Heat lost to the surrounding  

      Heat lost by metal ball 
        1                       ⇒              1 
∴         ⇒  Silver and lead are not possible because the heat lost is small. ∴ 

The material of the bowl has to be copper.                       The answer is............ (2) 

 

43.  Since incident ray is parallel to emergent ray, 

emerging angle is   –  , 
∴       (     )     (    )  

 ⇒                   
The wrong expression is                           

The answer is............ (3) 

 
Alternative Method 

At face AB ⇒                  

At face BC  ⇒        (     )             
      ⇒                   
At face CD ⇒       (     )             
   ⇒                   
At face DE ⇒       (     )     (    )   
   ⇒               

The wrong expression is                  The answer is............ (3) 

 

 

44. Torque ( ) applied on a rectangular loop placed in a uniform magnetic field, when 

the field is perpendicular to the wire. 
          ⇒       

This is valid irrespective of the shape of the loop. 

List the loop by area. 

   
 

 
       ,    1     ,     (1  )   , and    1   1        

i.e area of                 The answer is............ (2) 

 

 

45.  If the potential at P is V, ⇒           or 

    
    

  
 

From Kirchhof‟s law ⇒            

i.e.    
    

  
 

    

  
 

    

  
   

Multiplying by        ⇒ (    )     (    )     (    )       
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⇒    
                        

               
 

 The answer is............ (4) 

Alternative Way 

If     , then     . When substituting      in the given answers, only 4th 

answer will give     .                                                    The answer is............ (4) 

  

46.   

   
              The answer is............ (4) 

 

47. Energy dissipation in a cycle    (
  

 
) (

 

 
)  (   ) (

   

 
) (

 

 
) 

Average power dissipation   
   (

 

 
)(

 

 
)

 
 

    

 
  

The answer is............ (2) 

 

48. The magnetic flux density produced by a current carrying wire. 

  
   

   
 

As    increases    decreases and also    is higher near the wire.  

The direction of B is given by the right-hand rule. 

The answer is............ (4) 

 

49.  

𝑉  𝐼 𝑟  𝐸  

∴ 𝐼 𝑟  𝑉  𝐸  

𝐼  (
1

𝑟
)𝑉  

𝐸 

𝑟
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 ⁄   

The answer is............ (4) 

50. For the motion of the object, applying      

 

Along              (       ) 

 

Along              (       ) 

 

For Static friction ⇒       
                     (                ) 

      
 

 
 
(             )

(            )
 

     √
 

 
 
(              )

(            )
 

 

 

The answer is............ (3) 
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All the other questions are same as for NEW syllabus except for the following 

questions:
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AL 2019 – Physics (Old Syllabus) - Part I -Answers with simplification 

4. In fusion, to overcome the repelling force between atoms that are getting close 

enough to “fuse”, there must be extreme temperature and pressure, like in the Sun.                                                                                 

The answer is............ (5) 

 

18.   

 

⇒                   ⇒   ∴               ⇒                         ⇒         ∴          

∴  Answer                                                                         The answer is............ (3) 

 

 

21. Total loss                  1     

  1     1     (
 

 0
) 

  1     (
 

 0
) ⇒ 

 

 0
 1     ⇒      1         

The answer is............ (1) 

 

22. At the joint between the strings there will be reflection as well as transmittance. 

 In reflection the phase changes by  . 

 Along the heavy string wave transmits with less amplitude and without change in 

phase. 

 The wave reflects back in the light string with more amplitude compared to that 

of the transmitted wave. 

The answer is............ (2) 

 
 
 
 

 

𝑇     𝜃        𝜃  

𝑚      𝜃  𝑚 𝑔    𝜃  

     𝜃  𝑚    𝑇     𝜃  𝑚   

t n𝜃 

t n𝜃 
 

𝑚 

𝑚 
 1   as  𝑚  𝑚  
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YSs% ,xld úNd. fomd¾;fïka;=j 

,yq;ifg; guPl;irj; jpizf;fsk; 
w'fmd'i' ^W'fm<& úNd.h$ f.ngh.j. (cau; ju)g; guPl;ir - 2019 

kj iy merKss ks¾foaY$ Gjpa kw;Wk; gioa ghlj;jpl;lk; 

úIhh wxlh   úIhh 
ghl ,yf;fk;    ghlk;;        

,l=Kq §fï mámdáh$Gs;sp toq;Fk; jpl;lk; 
I m;%h$gj;jpuk; I 

 

 
 

 
 

 

 
 

 

m%Yak 
wxlh 

tpdh ,y. 

 

 

ms<s;=re 
wxlh 

tpil ,y. 

 

m%Yak 
wxlh 

tpdh ,y. 

 

ms<s;=re 
wxlh 

tpil ,y. 

 

m%Yak 
wxlh 

tpdh ,y. 

 

ms<s;=re 
wxlh 

tpil ,y. 

 

m%Yak 
wxlh 

tpdh ,y. 

 

ms<s;=re 
wxlh 

tpil ,y. 

 

m%Yak 
wxlh 

tpdh ,y. 

 

ms<s;=re 
wxlh 

tpil ,y. 

 

01' 

02' 

03' 

04' 

05' 

06' 

07' 

08' 

09' 

10' 

  

11' 

12' 

13' 

14' 

15' 

16' 

17' 

18' 

19' 

20' 

  

21' 

22' 

23' 

24' 

25' 

26' 

27' 

28' 

29' 

30' 

  

31' 

32' 

33' 

34' 

35' 

36' 

37' 

38' 

39' 

40' 

  

41' 

42' 

43' 

44' 

45' 

46' 

47' 

48' 

49' 

50' 
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T 

𝜽 

T 

Drawing the meniscus correctly                              ………………(01) 

Indicating T (at least one) with an arrow in correct direction                                 ……………………(01) 

Indicating the contact angle                                       ……………………(01) 
 

(   )      (   )  (   )        ………………………(01) 

                                
       

 
      ………………………(01) 

(No Mark only for writing this equation) 

 Alternative Method 

   
   

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

    
       

 
  ……………………………………………(01) 
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The contact angle between the glass and the liquid should be very small or zero. 

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

For small   →      1 OR         
 ⁄                              ..............................(01) 

Wash/clean the capillary tube with a base first, then with an acid, and finally 

with pure water. (Then dry the tube)                                       …………………….(02) 
(Only for the correct answer with correct order) 

Raising the lab jack until the pointer just touches the liquid surface. 

…………………….……(02) 
    

 

        1  ⁄             ……………………..(01) 
 

                          ……………………..(01) 
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Gradient   
(        )      

(           )     1     1          ……………………..(01) 

    
  ⁄          

   
 ⁄                      ……………………..(01) 

∴   
                    

 
                (For the correct substitution)…………..…..(01) 

       1                      [(7.00 -     )  1   ]    …………..(02) 
  (01 Mark for the correct answer and 01 Mark for the correct unit. 

If only the unit is written without workout, no marks) 

 
∴  The capillary rise would be smaller compared to the water when soap water is 

used.                  ………..……………………..(01) 

The surface tension of water is reduced when soap is added      ………………........(01) 

 

 
 P:  To supply steam                                           ………………………(01) 

Q:  To control the pressure OR to maintain the pressure inside the steam 

generator at the atmospheric pressure          ……………...(01) 
 

 
(i) Steam supply (A or B):……….                                 ………………………...(01) 

Reason:       

As steam is less dense than the air, it will fill the chamber before leaving 

through B        OR 

A 
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If B in connected, steam will leave out through A, without filling the chamber as 

steam is less dense.     OR 

Steam should be in contact with the rod throughout the experiment.    
OR 

Condensed water may block B, if it is connected through B 
OR 

 To make sure one end of the rod reaches the steam temperature 

(For any correct reason)              …....………....(01)        

 

(ii) Water supply ( L or M):……..                            ……………………………………...(01) 
Reason:       

To get large difference between the temperatures of the thermometers 

T3 and T4        OR 

To ensure the maximum heat absorption by water 
OR 

To achieve the steady state quickly   

(For any correct reason) ………………...(01)   

       

 
 

For 

any 

thre

e 

cor

rect 

inst

ru

me

nts with correct specific Measurement/s………(03) 
 

 

Temperature gradient    
         

       
    

                ………………….(01) 

 1           OR   1                  ……………… (01) 

 
No                       ……………………...(01) 

Because the rod in lagged (Insulated)           ………… …………...(01) 

 

 Absorption Rate  
 

 ⁄  
   

 
→

 

 
      

    

  
             …………..(01) 

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

Instrument Measurement 

Vernier Caliper  Diameter of the rod / Separation between T1 and T2 

(in the rod) 

Stopwatch  Time taken to collect water (at steady state) 

Electronic/ 3 beam/ 

4 beam balance  

Mass of the water collected (at steady state) 

Meter Ruler  Separation between T1 and T2 (in the rod) 

M 
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 ⁄      
     

 
  OR        1  1    1              …………...(01) 

                          [            ]          ……………………...(02) 
(1 Mark for the correct answer and 1 Mark for the correct unit. If only the unit is written 

without workout, no marks. No mark for the unit           ) 

 
No.                                                                                      ……………………...(01) 

 

Heat flow through the axial direction of the rods is not possible/ not sufficient 
OR 

Temperature difference/gradient between the thermometers    and    is not 

measurable 
OR 

Temperature difference between the thermometers    and    is not measurable.

       (For any correct explanation) ……….………...(01) 

 
Eye piece should be adjusted to obtain a clear view of the cross wires 

……………………...(01) 

 
To receive parallel beam/rays of light.                                       ………………..(02) 

 
The slit should be adjusted to be narrow and vertical, (and illuminated by a light 

source.)                                                                            ……………………….(01) 

 
To obtain a parallel beam/rays of light from the collimator/to the telescope.   

              ……………..……....(02) 
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No.                                                                                   ………………………….(01) 

 

Prism table should be leveled parallel to the optical axis of the collimator and the 

telescope, not to level parallel to the horizontal / to the table. 
OR 

Purpose of leveling the prism table is to make it parallel to the light beam of the 

collimator and the telescope, not to the horizontal.  
OR 

Leveling the prism table parallel to the horizontal will not make it parallel to the 

light beam of the collimator and the telescope.    (For any correct explanation) ….(01) 

 

                                                       ............…….(01) 
 11       

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

Screw P                               ……………………..………………..…………….(01) 
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  (     )               ……………..………………….(02) 

  

 

From the graph             OR Correct line as indicated in the graph …………..…...(01) 

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

Minimum angle of deviation   ⇒                     ………..……….(01) 

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

         (         OR          ) ………….(01) 

 

 

  
  n(

   

 
)

  n(A  ⁄ )
 

  n(
    0          

 
)

  n(
    0  

 
)

  …….……....……….……….(01) 

 1         (1.48 – 1.51)          …………………….………….(01) 

 Alternative method 

 

  
  n  

  n  
 

  n       

  n           …………………..……….……….(01) 

 1       (1    –  1  1)     …..…………………….………….(01) 
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Non-uniformity / Uniformity of the potentiometer wire.                     …………(01) 

Temperature dependence of the resistance of the potentiometer wire     OR        

Temperature coefficient of the resistance of the potentiometer wire       ……(01) 

 
Yes.                  …………………………………(01) 

Range can be adjusted by 

varying the value of Q       OR 

increasing/varying the length of the potentiometer wire          ……….……(01) 

 
Yes.                                                                    ……………………………………(01) 

Zero error of the galvanometer does not affect the result of the experiment 
OR 

It is the deflection, not the zero reading of the galvanometer that matters in 

the experiment.   OR 

Experiment can be continued by observing the deflection from the initial 

position.                       (For any correct reason)……………….……..(01) 

 
     
    

-          
 

 
 

 

 0
              ……………………………………(01) 

   (
 

   
)           

 

 
 

 

   
            ………………………………(01) 

           ∴  
 

   
 

 

  
 

   (
 0

 
 1)                               ……………………………………(01) 



Department of Examinations - Sri Lanka                                                                                                
 

01 - Physics (New/Old Syllabus) -Answers with simplification / G.C.E. (A/L) Examination - 2019   36 

 

 
            1     OR       1    1                   ……………………(01) 

    (
        

        
 1)    (

    

    
 1)                            ……………………..……(01) 

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

Alternative Method  

    ,
  0

  
 

  

 
-,  

here    (
    

    
 1)                            ………………….(01) 

       ,
   

    
 

   

    
-     1                                    ….………………(01) 

 (         1)           (     )                              …………………..(01) 

 

               (
 0

 
 1) 

 
 0

 
 ( )

 

 
 1     OR  

 

 
 (

 

 0
) 

 

 
 

 

 0
     ….....(01) 

 

      1
 ⁄    

      
  

 
⁄  OR 1

 ⁄  

 

 
 At A:  Green      ……………………………………(01) 

 At B:  Red      ……………………………………(01) 
 

 

 
When the sliding key is kept at different points along the potentiometer wire, at 

the balance point both LEDs should not illuminate    OR 

When the sliding key is kept at different points along the potentiometer wire, at 

the balance point LEDs light ON and OFF, alternately.         ……………….………(02) 
 

………………………........(01) 

(Award this mark only if the equation is correct) 
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 Balance point can be determined with high accuracy (due to the very high 

sensitivity of the circuit)  

 No current passes through the points S and T even when the potentiometer is not 

balanced.    

 Cell discharges slowly.    

 Rough balancing of the potentiometer can be avoided. 

(For Any two correct answers, 1 Mark for each) ………………………(02) 
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(a) (i)      
      

   
  

                                          ……………………………………(01)
 (Substitution should be there to award this mark) 

 (ii) Rotational speed of the generator (taking      ) 

              OR     
    

  
     

    

  
                    ……….…………(01) 

                                                                      ….………………………(01) 
(b) (i) 

     OR           ……………………………………(02) 
(01 Mark for  g being vertical and 01 Mark for tensions with any labeling. If there is a 

clearly identifiable difference in angles, deduct 01 mark) 

 (ii) For the 1st free body force diagram ( or the relevant diagram) 

Applying Newton‟s 2nd law (    ) along  direction  

(     )             
  

 
         ……………………………………(02)               

(01 Mark for LHS and 01 Mark for RHS, To award this 

mark, instead of      any other symbol can be used) 

Considering the forces along ↑ direction for the equilibrium of the flyball 
(     )                            …………………………………(01) 

       

(1)  ( )   ⇒         
  

 
*   

 

 
+  

(1)  ( )   ⇒         
  

 
*   

 

 
+ 

Since     𝜃   
 

𝑙
   OR      𝜃   

𝑟

𝑙
        …………………………(01) 

where 𝑟 is the distance to the centre of the flyball from the 

central axle. 

𝑇  𝑇  𝑚𝑙𝜔 ……………(1)       ………………………………(01)       

𝑇  𝑇  𝑚  
𝑙

 
 ……………(2)             ………………………………(01) 
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(iii) When the generator operates at 50 Hz, the rotational speed 

              , and        cm. 

∴ Therefore,    (    )                    
 

 
   

   

        
                ……………………………………(01) 

∴   
 

 
     (For the comparison of two correct values) …………………………………(01) 

Therefore, the term    ⁄   can be neglected when determining the tensions     and 

   .  

(iv) Tension in an upper arm 

   
  

 
*   

 

 
+  

    

 
 

  
            (    ) 

 
              ……………………………………(01) 

                 [(         )  1   ]                      ……………………………(01)  

 (v)  When the sleeve is in equilibrium, the spring force on the sleeve is balanced by 

the tensions in two upper arms as below.  

 
When the compression of the spring (say  ) is 20 cm, the spring force 

               ………………………………(01) 

             
 

 
          ………………………………(01) 

 where   is the spring constant. 
 (To award this mark above free body force diagram can also be considered) 

     1               
        

        
              ………………………………(01) 

  1    1        [(1    1   )  1       ]            ………………………(01) 

(c)  (i) (1) When the frequency is        , the rotational speed of the generator 

is        
 ⁄  1                            ………………………………(01) 

Tension in the upper arm 

      
    

 
  

  
            (    ) 

 
                                ………………………………(01) 

         [(       )  1    ]                 ………………………………(01) 
 

(2)  When the sleeve moves up by a distance (say  ), the throttle valve opens. 

Then, the contraction (say  ) of the spring becomes, 

                    ………………………………(01) 

The height ( ) to the flyball from the fixed lower clamp becomes, 

       
 ⁄                      ………………………………(01) 

Now for the equilibrium of the sleeve 

                 
 

 
 

1    1     (    )  1             
(    

 ⁄ )      

        
  (for the substitution)………(01) 

         1         (1    cm)                    ……………………………(01) 

  Therefore, the contraction of the spring     1        
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   1        1                          ………(01)     

Alternative Method 

When the frequency is 50 Hz,  

the length of the spring                (     ) cm ….……………(01) 

The natural length of the spring     (     )  (     ) cm         ………………(01) 

When the frequency becomes 25 Hz, let the contraction of the spring be  (say) in cm. 

Then the length of the spring  (     )                             …………………………(01) 

         
  

 
 

1    1            
(    )  

                       …………………(01) 

    1  cm      1           …………………(01) 

(ii)  When the frequency is 50 Hz, throttle valve is 50% closed, and becomes fully open 

(i.e.   0% closed) when the frequency becomes 25 Hz.  

Therefore, for the closing of the throttle valve changes by 50% when the 

frequency change is (     )      Hz.                 

………………………(01) 

Therefore, the frequency to block the throttle valve by 75% (i.e. to increase the 

closing by 25%)          
       

   
       

   

 
               ………………………………(01) 

                                                        ………………………………(01) 

Alternative Method  

When the frequency is 50 Hz, throttle valve is 50% closed, i.e. throttle valve makes 

an angle of 45o with the axis of the tube. When the frequency becomes 25 Hz, it 

becomes fully open, i.e. the throttle valve become parallel with the axis of the tube. 

Therefore, when the frequency is reduced by 25 Hz (from 50 Hz to 25 Hz), the 

change in the angle of the throttle valve with the axis of the tube is 45o ……………(01) 

To block the throttle valve by 75% , the angle should be increased by 

 
   

 
       from    .Therefore the frequency to block the throttle valve by 75%   

       
         

         ………………………………(01) 

      Hz      ………………………………(01) 
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(a) (i)         
………………………(01) 

 

         ………………………(01) 

 

         ………………………(01) 

 

 

(Atleast one of the diagrams should have „A‟ & „N‟, if not deduct 01 Mark. 

For different lengths of the string deduct 01 Mark) 
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(ii)                      
  

 
        --------(A)                        ………………………(01) 

                           ---------(B)                     ………………………(01) 

                   √
 

 
       ---------(C)                   ………………………(01) 

     
√

 

 
  

 

⁄                    ………………………(01) 

    
 

  
√

 

 
         ………………………(01) 

(iii)    Varying the (vibrating) length of the string                   …………………(01) 

Varying the tension of the string                          …………………(01) 

(No marks for only decreasing or only increasing) 

(b) (i) Fundemental frequencies     1,      
 

  
√

 

 
 

 Since   &   are constant,        = constant              …………………(01) 

         
 

  
------------(X)               …………………(01) 

Let    &    be the fundemental frequencies of the musical notes ‘F’ and ‘B’. 

     
 

     
------------(Y)        ………………………(01) 

     
 

      
----------(Z)        ………………………(01) 

(Y)/(X)   
  

    
 

 

    
  

                       1    Hz      [371 -  372 Hz]     ………………………(01) 

(Z)/(X)   
  

    
 

 

    
 

          Hz       [490 - 491 Hz]    ………………………(01) 

(ii)            √        OR           

 
  

 
 *

     

 
+
 

 OR  
  

 
 *

     

 
+
 

    ………………………(01) 

 
  

 
   1  1  = 1.02,  OR   

  

 
                  

    

 
      OR  

    

 
         ………………………(01) 

Alternative Method  

   √   OR       

 
  

 
 

 

 

  

 
        ………………………(01) 

 
  

 
  

  

 
  

    

 
            ………………………(01) 

  
(c) (i)     
 
          (    ) ……………………(03) 
 
 

(Atleast one of the diagrams should have „A‟ & „N‟, if 

not deduct 01 Mark. Deduct 1 Mark if lengths of the 

tubes are different) 

 

 
(   
𝟒

                
𝟑

𝟒
             

𝟓

𝟒
   )  
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(ii)   = 
 

 
                   ………………………(01) 

                = 
 

  
 =  

    

  
 = 

  

 
 x 100       ………………………(01) 

Required length of the pipe which produces the musical notes „C‟ of frequency 

260 Hz                                             = 
  

   
  100  

                                               = 32.69 cm  [32.6 - 32.7 cm]        ……………………(01) 

Required length of the pipe which produces the musical notes „B‟ of frequency 

491 Hz                                             = 
  

   
  100  

                                               1   1 cm [17.3 – 17.4 cm]       ………….……………(01) 
   
(iii)   (               )  

32.7 x 260 = L x 255     ………….……………(01) 

                     
   

   
       

                            cm  [33.2 – 33.4 cm]    ………………………(01) 

           0.64 cm (0.6 cm)  towards the open end.                 ………………………(01) 
 

(iv)  Fundamental frequency produced by the pipe will be doubled/increased.   ………(01) 
 

                                                             ………………………(01)    
(For the correct diagram) 

 

                                ( f= 
 

  
          = 

 

  
 )               
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(i)                                                       …………………………………..(02) 

  – Coefficient of viscosity  

        – Radius of the sphere                  (    )……………………………...(03)  

  – Velocity of the sphere    

(ii) Flow is streamline with respect to the object 

Surface of the object is smooth 

No interaction with other objects/ Infinite large area around the object. 

The temperature of the fluid is constant 

Made of homogeneous material 

Fluid must be at rest (For any two assumptions with 01 Mark each)………….………..(02) 

(a) (i)  ( )    (1     
 ⁄ ) 

          (1     
 ⁄ )  ⇒ 1     

 ⁄                ………..……..…..……………..(01) 

⇒     
 ⁄       ⇒   

 ⁄                         …...…………….………………..(01) 
              1         1    s     ….…….…….(No marks allocated ) 
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(ii)           (1     
 ⁄ )  ⇒ 1     

 ⁄                                         ..………..…..……..(01) 

   
 ⁄    1  ⇒   

 ⁄      1                       ………………………..(01) 
              1    s      1    s      .…….(No marks allocated )         

(iii)   

                 …………………………..(03) 
(01 Marks for the shape of the graph, and 01 Mark for marking the axis, 01 mark for  indicating   ) 

(b)  (i)  Forces acting on the air bubble are buoyant force (up thrust) ↑, drag force ↓, and 

weight of the air bubble ↓. 

The resulting force on the air bubble along ↑ direction 

                             ………………………………..(03) 
                                   (For each correct term with correct sign: 01 Mark) 

 
 

 
             

 

 
                ……………………..(01) 

(ii) When the terminal velocity is achieved,                               ……………………………..(01) 

Neglecting the weight (i.e. 
 

 
      ) of the air bubble and the effect due to the 

variation of pressure with height (i.e. no change in volume) 

       
 

 
        ⇒     

 

 
 
   

 
                    ……..…….……..(02) 

   
 

 
 

(    )    

         
 (  1  1   )           ………………………………..(01) 

      1                (        )  1           …………………………..(01) 

(iii)The difference in pressure of the air bubble inside and outside 

     n        t       
 ⁄                  ………………………….……..(02) 

(01 Mark each for each side of the equation) 

(1      1  )  1     (  1    )
 ⁄        ….…………………………..(01) 

  1  1  1    m      [1   1    m]               ..………………………….. (01) 

(iv) The terminal speed      , therefore     increases as the radius of the air 

bubble   increases. But due to the pressure variation with height, the volume of 

the air bubble increases and therefore   increases. Due to this continuous 

variation of  , the air bubble accelerates without achieving the terminal speed. 

  ……………………………………..(03) 
(1 mark for axis labeling, 1 mark for behavior of initial rising, and the 

1 mark is for later, continuous slow rise) 
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(a) (i) From Biot-Savart Law             

 0   

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

   
 0   

       (
 

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

                                                                  
2

0

4 d

lI
B



  
               

   (ii)  Magnetic flux density at the centre of the coil due to   ,  

2

0

4 R

lI
B



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

Magnetic flux density at the centre due to whole coil,   ∑               

   ∑
  

  

   

    OR        
  

  

 

   ∑   

         OR 

  
 0 

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

   
  

  

 

   (    )                           ……….…………………..(02) 

(1 Mark for     and 1 Mark for multiplying by  ) 

                
    

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

 

(iii)   

 
At least 2 nearly parallel lines close to the centre of the coils  …………….…………..(01)  

Arrow/s in a central line/s of force in correct direction       …….……..(01) 

Additional symmetric lines with arrow/s of force on the same coil       …………..(01) 

(b)(i)   Accelerating electrons  (towards A2)  OR  Producing a collimated 

beam of high velocity  electrons                      …………..……………………….(02)  
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      (ii)  Kinetic Energy + Potential Energy at A1 =   K.E.    +     P.E. at A2  
OR 

 Considering the conservation of energy  OR   For any correct reasoning  ….(01) 

  (  )(  )  
 

 
   

  + 0    ……………………….……………….(02) 

(1 Mark each for writing each side of the equation) 

 

   
   

  
 

  √
   

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

 

Alternative Method  

If the distance between the two anodes is l , and the electric field between the two 

anodes is E, the force on an electron           











l

V
eame        …………………..…………………(01) 

elm

eV
a        …………………..…………………(01) 

Using              

      (
  

   
)      …………………..…………………(01) 

  √
   

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

(iii)   For circular motion of an electron; 

         Centripetal force = force on an electron due to magnetic field 

     
    

 
                                   ………………………………………….(02) 

(1 Mark each for each side of the equation) 

   
   

  
 

          ∴
   

  
 √

   

  
   OR   (

   

  
)
 

 
   

  
 ……………………….…….…….(01) 

 

  
 

  

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

(c ) (i)   

        
    (  is the Electric Field Intensity between the plates, P and Q) 

         (ii) For no deflection of electrons;         

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

     (
   

 
)

                                    

……………………….…….…….(01) 

  
   

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

 

…………………………..(01) 

 

…………………………..(01) 
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(iii) (1)            
   

  
 

 
   

(      ) (      )
               

……………………….…….…….(01) 

                                    1    1                 ……………………….…….…….(01) 

                  (2)   For circular motion of an electron 

            
    

 
 

 

  
 

 

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

 
        

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

   
 

 1    1                       ……………………….…….…….(01)
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9. (Part A) 

a) Electromotive Force (EMF)  = Work Done/Charge 

(i)   
 

 
 

Units              J C
-1        ……………………….…….…….(02) 

(ii) Work done                      ……………………….…….…….(01) 

Power generated by the source  

  
 

 
  

 

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

                                                             ……………………….…….…….(01) 
(The given definition must be used to award marks) 

b)  

E r

R

I

 
Total energy dissipated in the circuit in time                    …….…….…….(01) 

   (   )        
 

   
    ……………….…….…….(01) 

∴ Total energy dissipated in the circuit in time   is  (
 

   
)    

  

(   )
 ……………….(01) 

Alternative Method 

Total energy dissipated in the circuit in time       (   )               .….…….(01) 

   (   )   ⇒   
 

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

∴ Total energy dissipated in the circuit in time   is  

(
 

   
)
 
(   )  

  

(   )
           …………………………...(01) 

(c)(i)Apply      for a headlamp 

      1      OR                     ……………….…….…….(01) 

  Reading of the ammeter     1             ...…………….…….…….(02) 

(ii) To find the resistance of a headlamp use one of the equations below 

                    
  

 
                  

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

      Ω         ………………….…….…….(01) 

(iii) For battery   

       1  (1      )        ………………….…….…….(01) 

 1          .............….………..…….(01) 
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(d)            

M

A

E = 12.3 V
r = 0.03 Ω

IL

IL/2

IL/2

IM

I

rb = 2.4Ω

rm

V

 
(i)        → (1) 

      → ( ) 

  
  
 

  → ( ) 

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

( )     
        

    
          ……………………….…….…….(01) 

(1)                    ……………………….…….…….(01) 

(ii)            
   

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

   11      1                     ………..…………….…….…….(01) 

(e) (i)     11          
         

            
     OR       11         1        ….(No marks allocated )      

 (ii)                                
         t  t      

 n  t      
 1   % 

          
        

 

          
  1   

     

  
 1          ……….…….…….(No marks allocated ) 

(f)  

M

rm

E r

EbackI

 
…….….….…….(01) 

(For the shape with correct axis only) 

(g) Case I: Head lamps are OFF. 
M

rm= 0.12 Ω

E = 10.8 V

r=0.24 Ω

I

 
1    (       1 )           ………………………….…….…….(01) 

(For the correct substitution) 

        OR  30.25 A        ………………………….…….…….(01)   

𝑉
 
 
 
𝐸
 
 
 
𝐸
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Case II:  The headlamps are kept ON  

M

E = 10.8 V
0.24 Ω

rm = 0.12 Ω

1.2 Ω

I

IL IM

 
1    (     )         1  

1    (     )       1                      (For any correct equation)……….….(01) 

Solving above two equations        1      OR    28.35 A………………….…….(01) 

 

(h) (i) 

E = 12.3 V r = 0.02 Ω

E = 10.8 V r = 0.24 Ω

M

rm= 0.12 Ω

0.015 Ω 0.015 Ω

IM

I1

I2

  ………………….…….…….(02) 
(Positive terminal of discharged battery to positive terminal 

of external battery should be connected.) 

(ii)            → (1)                                  ………………….…….…….(01) 

1      1 (     )          

     1    1   → ( )      ………………….…….…….(01) 

1      1 (     )                 

1    1    1   → ( )          ………………….…….…(01) 

( )    ( )          1   

   
    

  
               OR  68 A        ………..…….…….…….(01) 

( )       
        (  )

  
                  

(1)              OR  76 A    ………………….…….…….(01) 
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09.(Part B) 

(a) (i) Because they operate only with one type of charge carriers             ………….…..(01) 

 Type of charge carriers either electrons or holes             ………………..………(01) 
(No Marks for electrons and holes) 

 (ii) Voltage between two of the terminals (Gate and Source) controls the current 

through the device                                 …………………(01) 

(iii) Voltage drop accross the drain resistor RD   

               ⇒    
   -  

  
  

  -   

        
               …………………(01) 

                  1    mA [1.81 – 1.82 mA]             …………………(01) 

Voltage at source terminal 

           (1    1   )     1   = 1 82 V [1.81 – 1.82 V]           …………………(01) 

Voltage at gate terminal using potential divider made by R1 and R2 

    (
  

 1   
)       

        

1         9 = 1 62 V             …………………(01) 

The Gate-Source Voltage;      -   = 1 62  1 82                   …………………(01) 

=  0 2 V [(-0.19 V) – (-0.20 V)]         …………………(01) 
(b) (i) 

 
According to the conditions for ideal OP-AMP (from the golden rules of OP-

AMP)  ⇒   VA = V- = V+ = O (Since non-inverting terminal is grounded) 

i.e. point A is at virtual ground 

∴    
  -(- )

1  
 

 -(- )

1  
                 …………………(01) 

         
1

  
 …………………(01) 

(iii) According to the conditions for ideal OP-AMP, the current following in to the OP-

AMP through the inverting terminal is zero.  

By applying Kirchoff‟s current law to the node at the inverting terminal of OP-

AMP 

           1                                                       …………………(01) 

   
 -(- )

  
 

 

1  
 

 -(- )

   
 

 -(- )

   
                                     …………………(01) 

 
1

 
                

1

  
      

1

  
  

 
11

  
               …………………(01) 

Alternative Method  
Finding equivalent resistance 

1

     
1

  
    

1

   
   

1

   
 …………………(01) 

 
1

     
  

   
                                      ……………….(01) 

  
  (  )
   

  ⁄
 

  

  
                                                                                         ………………….(01) 
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iii) All the switches are closed (as in the same way of part ii) 
               1      

     
 

  
   

 

1  
   

 

   
   

 

   
 

     
1

 
   

1

  
   

1

  
   

1

  
 

 

Since the current following into the OP AMP through the inverting terminal is zero     

 Also                                     …………………(01) 

      
   -   

  
                                …………………(01) 

     
   -  

  
                                 …………………(01) 

 ∴   
  

  
   

1 

  
 …………………(01) 

           1  V …………………(01) 

 
Alternative method 

Since all switches are closed, equivalent resistance of the input side 

 
1

     
1

  
   

1

1  
   

1

   
   

1

   
 …………………(01) 

              
1

     
1 

   
 

 ∴        
   

1 
  …………………(01) 

Voltage gain of an inverting amplifier = 
  

   
  -

  

   
 …………………(01) 

 ∴       
     

   
     …………………(01) 

          1     …………………(01) 
 

(c) (i) B = I [(MX) + (CY)]                         …………………(04) 
(01 mark each for correct I, MX, CY and + terms) 

 

Alternative Method 1 

B = IMX + ICY          …………………(04) 
(01 mark each for correct IMX and ICY terms, and 02 marks for “+” term) 

 

 

Alternative Method 2 
I M C X Y B 

1 0 1 0 0 0 

1 0 1 0 1 1 

1 0 1 1 0 0 

1 0 1 1 1 1 

1 1 0 0 0 0 

1 1 0 0 1 0 

1 1 0 1 0 1 

1 1 0 1 1 1 

…………………(02) 
 (Award for 4 rows with     , 1 mark each for 2 correct rows) 

B   ̅C ̅    ̅C     C̅  ̅   C̅               …………………(02) 
 

(ii) 
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   ………………(07) 
(02 marks each for 1

st
 two AND gates with correct inputs, 02 marks for OR gate with 

correct inputs, 01 mark for final AND gate with correct “I” input) 

 

Alternative Method 1  

 …………………(07) 
(03 marks each for the two AND gates with correct inputs, 

01 mark for final OR gate with correct inputs) 

 

Alternative Method 2 
 

  …………………(07) 
(02 marks for the first AND gate, 01 mark each for remaining three AND gates with 

correct inputs, 02 marks for final OR gate with correct inputs) 

I M C X Y 
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10. Part (A) 
(a) (i) Boyle’s law  

The pressure of a given mass of a gas is inversely proportional to its Volume 

provided that the temperature remains constant 
OR 

P   
 

 
  for a given mass of the gas at constant temperature, where V & P are 

volume and pressure of the gas, respectively.   
OR 

              for a given mass of the gas at constant temperature, where   &   

are volume and pressure of the gas, respectively.     ……………………(02) 

Charles’ law                                                                     

 The volume of a given mass of the gas is directly proportional to its absolute 

temperature, provided that the pressure remains constant.  
OR 

       for a given mass of the gas under a constant pressure, where   &   are 

volume and absolute temperature of the gas, respectively.  
OR 

 

 
  = constant for a given mass of the gas under a constant pressure, where   &   

are volume and absolute temperature of the gas, respectively.        …………………(02) 
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(ii) Consider one mole of a gas going through the following two stage processes with 

the initial and final values of the volume, pressure and absolute temperature are 

(V1, P1, T1 ) and (V2, P2, T2), respectively.   

 
 Applying Boyle‟s law for the constant temperature process 

        
   ----------------------------(A)   ………………………(01) 

Applying Charles‟ law for the constant pressure process 

    
  

  
 

  

  
  -----------------------------(B)   ………………………(01) 

(A) & (B)  
    

  
 

    

  
     

  

 
  constant,    .…………………(01) 

For one mole of gas, the constant is known as the universal gas constant  .  

 
  

 
   for one mole of gas.    ………………………(01) 

If there are n mole of gas,   
  

 
                    ………………………(01) 

            
 

 (b) (i) Let n0 be the number of moles of the air in the type at pressure P0 at     

         
 0 

   
       ………………………(02) 

        
  

   
       ………………………(02)  

Number of moles of the air from the tank to the tyre  

                
  

   
 

 0 

   
     ………………………(01)              

                               
 (   0)

   
  

   (
   0

 
)                          ………………………(01) 

   (1  
 0

 
)     

 (ii)  Let    be the volume of these n‟ moles of air in the tank under pressure PC at 

temperature    

       
     

   
 = (1  

 0

 
)

    

   
 

As N2 gas flows from the tank into the tyre through the valve, the tank does work 

at constant pressure    given                                      …………………(01) 

(Award this mark for identifying the work as     ) 

     (1  
 0

 
)               .…….…….(No marks allocated ) 
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(iii)                                              ………………………(01)   

Adiabatic process                                                   …….…………(01) 

    - U =  W =       (1  
 0

 
) (work done on the system)          

   Given            ,         

         
  

   
               …………………………(01) 

  
(    (  

 0
 

))

       
                

 
 

 
(1  

 0

 
)      ……….…….…….(No marks allocated ) 

(iv)  Pressure rises to 
  

 
(      )                                          ………………………(01) 

                                 
    

 
 

    

 
          *

 

 
(1  

 0

 
)+  …………………(01) 

                                Change in pressure            
 

 
(    )   

Alternative Method 
  

  
  

 

  
    ………………………(01) 

   
 

  
 

 

 
(1  

 0

 
)    ….……………………(01) 

Change in pressure            
 

 
(    )    

(c) (i)  1                        

         (         1  )                ………………………(01) 

   (         1  )    1                   ………………………(01) 

       T = 
 

 
(1  

 0

 
)   = 

 

 
(1  

   

   
) x 300         ………………………(01) 

          T = 27 K OR 27 0C  [27.0 – 27.1]         ………………………(01) 

 (ii)       
 

 
 ( 1     )                             ………………………(01)    

               OR                                

 Maximum pressure in the tyre due to change in pressure,  

                 ( 1      ) OR  (      )              …………………………..(01) 

               OR       psi          ………………………(01) 

(iii)  1.  Usual pumping process is not adiabatic.                     …………………(01) 

   2.  Normal air cannot be considered as an ideal gas.                 …….…………(01)
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10. Part (B) 
(a) (i)  

     

is a particle emission is a photon/ an electromagnetic 

radiation. 

   emission changes the proton 

number/ atomic number) 

no change in proton number/ atomic 

number 

(02 Marks for each difference)………………………(04) 
(No Marks for properties of    and  ) 

(ii)     
   →     

      
  

  

               and    1           (01  )…………………(03) 

(b)  (i)   Bq  (Becquerel )                                           …..………………………(02) 

(ii)   
 n 

 
              

     

 
           

   

 
                                     ……..…………(02) 

            (iii)                
         

 1     
0    

 
   1           

              
       1          
      1   Bq                ……….…….…….(No marks allocated ) 

     

(iv)  Change  
(      )   

       
 1      

                      ……….…….…….(No marks allocated ) 

 

 (v)  No                                              ………………………(02) 

Radioactivity is independent of external physical conditions.   ………………(02) 
 

 

(c) (i)    radiation                                      ………………………(02) 

   will not come out of the body as the maximum penetration length is 2 mm.
     OR 

   radiation has longer penetration length/Power         ………….……(02) 
(ii)           

    Since   
     

 
  

     

  
 

     

  
 

     

  
                 ……………………(03) 

Therefore,  
 

  
 

 

  
 

 

  
 

(iii)   
 

  
 

 

 
 

 

  
                                       ………………………(02) 

     days                ………………………(02) 
 (iv)             

    

 1     
0    

 
   1           

                  

                  Change  
(      )

    
 1    

          ……….…….…….(No marks allocated) 

 

(iv) 6 days                                    ………………………(04) 

Because the effective half lifetime is 6 days.  


