Measurement II

1. 
A ball bearing of mass 0.0015 kg is held between the anvil and spindle of a micrometer screw 
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gauge. The reading on the gauge when the jaws are closed without anything in between is 0.11mm. Use this information and the position of the scale in the figure below to answer the questions (a) and (b) below:

   
 a) What is the diameter of the ball bearing?





 
 

              b) Find the density of the ball bearing giving your answer correct to three significant 
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2. 
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The springs A, B, C and D are identical and each extends by 2cm, when a force of 6N is 

              suspended on the system. Determine the extension of the system





3. 
Water in a dam falls through a height 24.5m. If we assume that there are no energy losses, 

    
calculate the new temperature of the water as it strikes the lower end, given that its initial 

    
temperature at the top of the dam is 18.9°C








4. 
Lycopodium powder is lightly sprinkled on a clean water surface in a large tray. A red hot 


needle is plunged at the centre of the water surface. State and explain the observation


5. 
A micrometer screw gauge has a negative zero error of 0.06mm. Show on a micrometer screw 

   
 gauge, including the essential parts only a reading of 5.99mm





6. 
(a) The data below was obtained in an experiment to estimate the diameter of an oil molecule:-

- Level of oil in burette= 26cm3
- Level of oil in burettes after adding 50drops of oil=25.2cm3
- Diameter of oil patch= 7cm

     
(i) Determine the volume of one drop of oil








     
(ii) Calculate the thickness of a molecule









     
(iii) State any two assumptions made in this experiment







      
(iv) In the experiment 14.(a) lycopodium powder is used on the water surface. What is the role 

                 of the lycopodium powder?











(b) A molecule of a liquid occupies a space about 1.5 x 10-9m high and about 0.6 x 10-9m in 

      
     thickness and breadth. Calculate the number of molecules in a litre of the liquid


7.
The vernier calipers shown below have a zero error of -0.06 cm
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State the actual reading on the instrument.








8. 
A micrometer screw gauge with zero error of -0.01mm is used to determine the diameter of a 

     
marble whose diameter is 2.32mm.


(i) State the reading taken when the cylinder is grasped by the jaws






(ii) In the space below, sketch the scale that gives the reading in (a) above if it has a pitch

9. 
Figure 1 below shows an object of volume 300cm3 placed on the pan of a beam balance. 
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            The pointer was initially at the zero mark 
Determine the density of the object in Kgm-3








10. 
Figure 1 shows marble of mass 2.0g placed between the jaws of Vernier calipers. The


 magnified section is also shown. The reading of the gauge when the jaws were fully 


closed without the marble was 0.01cm.  Use this information and the figure to answer 


questions 1 and 2.
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fig. 1

  
What is the diameter of the marble?









11. 
Determine the density of the marble give your answer to three significant figure (assume that the 

    
marble is spherical) 











12. 
Three identical springs A, B and C of negligible weight are arranged as shown below;
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If C stretches by 3cm, and bar XY is assumed to be weightless, determine the extension in A
13. 
When a drop of olive oil of radius 1.36mm is placed on the surface of water, it spreads out 

             to form a circular film of diameter 40cm. Calculate; 




    
(a) The volume of the olive oil drop in m3 (Take ( = 22/7)





        
(b) Using the value of (a) above, estimate the thickness of the film.




       
(c) Explain why lycopodium powder is sprinkled on the surface of water before the 

                 oil is dropped on it.









       
(d) State two assumptions made when finding the thickness of the film formed.

14. 
Figure (a) Shows vernier calipers with the jaws completely closed while (b) shows the same 
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vernier    calipers in use


Determine the actual diameter of the coin








15. 
Give the reading on the micrometer screw gauge if it has a positive zero error of 0.01mm
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16.
Draw a sketch of a micrometer screw gauge showing a reading of 8.53mm. 



17. The figure below shows a measuring cylinder containing some water.
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 Another 10cm3 of water was in to the cylinder from a burette delivering volumes from


 0cm3 to 50 cm. Record in the spaces provided the new reading indicated on each vessel.

20. 
Sketch a vernier calipers scale reading 3.41 cm. 







21. 
In an experiment to determine a certain length ‘L’ in a pendulum experiment the following 

      
results were obtained:

The up thrust was calculated from the spring balance and it was found to be 0.5N when the cylinder was fully submerged. Determine:

      
 (i) Volume of the metal cylinder. 









      
 (ii) Mass of the liquid displaced by the cylinder.







      
 (iii) Density of the liquid 










22.  
The figure below shows a scale of part of venier caliper





State the correct reading of the scale if the instrument has a zero error  of -0.02cm.            
 

Measurement II

1.
a)Exact  diameter reading  – 0.11

b) Find the density of the ball bearing giving your answer correct to three significant figures

              V = 4  (  D  3
                     3       Z                                                                                                                                         

                P = m/v
2. 
Determine the extension of the system





6N purchase 2cm extension

50N = 2X50   = 16.667 cm
33.33

              6                                                            8.33

Total extension = 16.667X2 + 16.667              41.66 cm
                                                      Z

3. 
Water in a dam falls through a height 24.5m. If we assume that there are no energy losses, calculate the new temperature of the water as it strikes the lower end, given that its initial temperature at the top of the dam is 18.9°C.

Take specific heat capacity of water = 4200Jkg -1 KY







mhg = mC(( 

24.5 X 1Ø= 420Øj/kg k X (( -18.9)

24.5 = ( - 18.9

420

( = 18.95830c or k

4. 
The powder around the hot needle moves away.
Reason    

· The high temperature of the needle lowers the surface tension of the water around it.

·  High surface tension on the sided pits the powder away

5. 
(a) (i) Volume of one drop = 26.00 – 25.2
                                                     
50

                                          = 0.8 = 0.016cm3
                                              50


(ii) Thickness of oil molecule = vol. of drop
                                                  

 Area of drop

                                                = 0.016

                                          3.142 x 3.5 x 3.5= 4.15 x 10-4cm



(iii) – The patch is even

· 
Oil drop forms a monolayer



(iv) – To show the circular patch formed by the oil drop


(b) Vol. of molecule = 1.5 x 10-9 x 0.6 x 10-9 x 0.6 x 10-9
                                 = 0.54 x 10-27  = 5.4 x 10-28m3
1 litre = 1000cm3

= 1.0 x 10-3 m3

No. of molecules in 1litre = 1.0 x 10-3
                                5.4 x 10-28
                            = 0.18515 x 1025
                         
= 1.8519 x 1024 molecules 

5.

-ve error is added

5.99







0.06






6.05mm

6. 
Actual reading = 3.21 + 0.06;  = 3.27cm;

     of 0.5mm












7.
(i) Reading = actual reading = zero error

= 2.32mm + -0.01

= 2.31mm
(1mk)

8.

9. 
Reading, mass = 2.75Kg( 1


Density = mass/volume = 2.75Kg/3x10-4m3 ( 1



= 9.167 x 103Kg/m3(1



= 9167Kg/m3 
10. 
Main scale reading = 3.1cm = 3.1cm

 
 Vernier scale reading = (4x 0.01) = 0.04cm

  
Diameter f the marble = 3.13 x 10-2m

11. 
Volume of the marble = 4/3(r3
                                         = 4 x 3.14 x 1.565 x 1.565 x 1.565 x 10-6
                                         = 10.0476 x 10-6m3
Mass of the marble = 2.0 x 10-3kg

Density of the disc = mass
                              
      volume

                           
   = 2.0 x 10-3
                             
  16.0476 x 10-6
                            
 = 0.1246 x 103
                             
 = 12.46 x 102Kg/m3
12
 ½ X 3 ( 



= 1.5cm ( 1







13.
a) Volume of drop = 4/3 r3



V = 4/3 X 22/7 X (1.36/1000)3 ( 1





= 1.054 X 108m3 


b) 4/3r3 = R 2t(1



t= 4/3 X (1.36 X 10 -3)3

                                        (4.0 X 10-1)
2
(1



t = 4/3 X 1.36 3X 10 -9
                                        4.02 X 10-2


= 0.2096 X 10-7


= 2.096 X 10-8m ( 1








3 mks


c) Lycopodium powder makes the film outline clearly visible ( 1



1 Mk


d) 
- The film/ patch is a perfect circle



- The film is a monolayer



- There is no space between the molecules




An

14. 
Zero error + 0.04

Reading diameter
 = 0.93 – 0.04

15. 
Main scale = 5.5mm

   
 Head scale coincidence = 23mm
                                       

100

Reading =
   5.50

               

 - 0.23

               

 5.73mm

Actual reading = 5.73mm – 0.01mm = 5.72mm

16.

                                                                        a ward 1m for the correct diagram 

                                                                        showing the correct reading. (1

                                                                        No mark if the student uses 50 

                                                                        disks  on the thimble scale.  

Measurement II

1. 
The figure below shows a micrometer screw gauge being used to measure the diameter of a rod. 

     
 The thimble scale has 50 divisions.









Measurement II

1.     Main scale               = 6.5mm

  Thimble scale           = 0.34mm

   Micrometer reading = 6.84mm



Magnetsim

1.
a i) The free ends repel because they have some polarity, (1 mk


   ii) Free ends have different polarity hence attract. (1 mk


b i)




    ii) magnetic shielding. (1 mk

2 
All ferromagnetic materials are attracted by magnets or any magnetic material is attracted

3. 
(a) (i) Soft iron

             
  - It is easy to magnetize and demagnetize
           
(ii) Least force = mg

                                    = 150 x 10 = 1.5N

                                      1000



         
(iii) – Increase the number of turns of the coil. 







                 - Increase the amount f current /p.d







(iv) When all the domains have been aligned i.e point of magnetic saturation, the strength of 

      magnet is maximum and cannot increase beyond this point

(b) Correct coil around A

   
 Correct coil around B

  
  Complete correct circuit

4. 
Domains of soft magnetic materials are easy to arrange and disarrange while the domains of hard magnetic materials are hard to arrange and disarrange.

5. 
The pin or wooden block was attracted while the one on the metal block was not attracted. 
Magnet induces magnetism on the pin. On the iron block which induces magnetism on the iron 
block. The pin on the wooden block didn’t induce magnetism to the wooden block.

6. 
Correct direction of field

7. 
The two pith balls separate

    
 Charges (-ve) are transferred from the uncharged pith ball but are not enough to neutralize 
the charged one. The initially uncharged pith ball now becomes positively charged hence the    

   
 separation/repulsion.

8. 
(a) 
A – North pole        

 B – North pole

     
(b) R is stronger. It repels more field lines revealing its strength

9. 
- Supposed each bar at a time. Displace them in turn and let them com e rest. Not the direction 
in  which they rest. Repeat 2 or 3 times for each. This one that always settles facing N-S 
directions a   magnet

10. 
A steel bar has dipoles in its domains while aluminium bar does not have the dipoles
(1mk)

11. 
(a) (i) The magnitude of the induced e.m.f is directly proportional to the rate of change of

                       magnetic flux  linkage

    






 

         
 (ii) The direction of the induced emf is such that the current which it causes to flow produces a 

                   magnetic effect which tends to oppose the change causing it 
   


  

   
(b) (i) Resistance of the coil- remedy – thick copper coil )     






       
    (ii) Hysterosis loss– remedy – soft iron core      






      

     
   (iii) Eddy currents – remedy – laminated iron core      







      
  (iv) Poor flux linkage – Remedy winding primary coil and secondary coil on the same core


(c) VpIp = VsIs

    
 
12000 x 1 = 1800 x Is

       

Is = 0.6667A

    

Power loss = I2R

                     

  = 0.66672 x 20  = 8.89w
(3mks)



 (d) 

 (correct diagram and six parts labelled correctly/ correct diagram and four parts labelled 

correct diagram and less than four parts labelled(1mk)

Current enters the coil thorough the hair springs and flows into the core through the rectangular coils. This causes the coil to be magnetized. The magnetic field  created cuts the radial magnetic field of the magnetat right angles. This causes the core to rotate. The rotation of the core is opposed by the torque of the hair spring. When the force due to the rotation of the core is equal to the force due to the torque of the hair spring, the core comes to rest and the pointer gives the reading.
(e)
 (i)– Using a weak permanent magnet


(ii) Using  strong hair springs



(iii) Using few turns of the rectangular coil

   



12.

13. 
Radiowaves, visible light, ultraviolet light;

14. 
a) Induced current flows in such away as to oppose the charge producing it


b)
i) P - brustiles



    Q- ship rings



ii) X- North



     Y- South



iii)- Increasing speed of rotation of the coil

· Increasing the number of turns in the coil

· Increasing the strength of the magnet

c) 
i) Efficiency = Power output   X 100 %




 Power input




80 = 48 X 13.5 X 100




Power input




Power input = 810w


ii) Power input = Ip X Vp




 810 = 240 X IP




IP = 3.375 A











15. 

16. 
Repulsion occur between like poles, unlike poles and magnetic materials 
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