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PHYSICS 2 

INSTRUCTIONS 

1. Attempt ALL questions 

2. All necessary working and answers for each question 

done must be shown clearly. 

3. If God wishes, submit the work immediately as you 

arrive at school. 

4. If you fail to submit the work during the reporting 

day, heavy punishment will be upon you. 

5. Have a nice holiday. 
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FLUID DYNAMICS. 

1.(a)Calculate the the speed of take-off that would be required for an  aircraft of total mass 2.3 x 10 4 Kg 

and wing area 65 m2 if it is dependent solely on the Bernoulli effect for lift. The lift coefficient is 0.83 at 

take –off and the density of air is 1.3 kg m-3 .  

(b)Show that the lift coefficient has not no unit. 

(c)Explain why the lift calculated will have to almost the same when the aircraft is cruising at an altitude  

of 10000m 

(d)Which factor in the lift equation will probably be large and which smaller when at crossing altitude 

?Explain your answer . 

2.(a)a lawn sprinkler has 20 holes of cross-section area 2.0 x 10-2 cm2 and is connected to a hose-pipe  of 

cross section  area 2.4cm2. if the speed of the water in the hose-pipe is 1.5m/s estimate the speed of the 

water as it emerges from the holes. 

3.(a) state Torricellis theorem and poeusellis theorem 

(b)show that the term  ½ρ v 2 which enter into Bernoulli equation has the same dimension as pressure p 

4.A flow through a horizontal pipe of varying cross-section . assuming the flow is streamline and 

applying the Bernoulli equation  p + ½ρ v 2 =  constants how that the presssure in the pipe is greatest 

where  the cross section is greatest 

5. A sphere of weight W is dropped under gravity through a fluid of viscousity Z . if and P are the density 

of a sphere and water respectively. Derive  the expression for terminal velocity acquired by a sphere. 

6.  A cylindrical tank 0.5 m in radius rests on a platform 6 m high. Initialy the tank is filled with water  to 

a height of 5.0 m .A plug whose area  is 10-4 mm2 is removed from an orifice on the side of the tank at 

bottom. Calculate the initial speed with which the water flow from the orifice and  and initial speed  

with which the water strike the ground. .Calculate the  time when the tank will empty. 

7. A horizontal pipe is running full water  . At a certain point A it taped from 60cm diameter to 20 cm 

diameter at B .The pressure difference  between A and B i1 100cm of water colomn. Find  the rate of 

flow of water through the pipe. 

8. Emery powder particle are stirred up in a beaker of water 0.1m deep. Assuming the particle to be 

spherical and of all size , calculate the the radius of the largest particle  remaining in suspension ijn 24 hr 

. given the density of emery  is 400kg/m3. and coefficient of viscousity 0.001 deca poise.  
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9. Two capillary tube AB and BC  are joined end to end  at B . AB is  16cm long and of diameter 0.4cm 

long and of diameter 0.2 cm. The composite tube is held horizontally as in poiseuille experiment , with A 

connected to a vessel   of water giving a constant head of 3 cm and C open to air. Calculate the pressure 

difference  between B and C. 

10. Water flow s past a horizontal plate of area 1.2 m 2 , if the water adjacent to the plate has a velocity 

gradient of 10 s-1 and t the coefficient of viscousity 1.3 x 10 -3 Pas what is the force acting on the plate. 

WAVES 

11. A metal wire of density  5 x 10 3 Kg with Young s modulus equal to 2 x 10 11 Pa be stretched between 

two rigid supports . At one temperature the speed of transverse wave is found to be 200 m/s when the 

temperature is raised to 100ᵒC the speed decrease to 160 m/s what is the coefficient of linear 

expansion. 

12. (a)state Huygens principle. 

(b)A plane diffraction grating is illuminated by a source of light  which emits two spectral lines  of wave 

length 420nm and 600nm  show that the third – order line of one of these  wave length is diffracted  

through a greater angle than the fourth order of the other  wavelength. 

13. What is meant by the term plane polarized light .When unpolarised beam of light travelling in air is 

incident on a glass plate  at angle of incident 30 the reflected light is found to be  linearly polarized 

calculate the refractive index of the glass plate. 

14. A thin air wedge of air of small angle in enclosed by between two  thin glass plates. When the plates 

are illumined by parallel beams of monochromatic light of wavelength 589nm, the distance apart of the 

fringe  is 0.8mm. Calculate the angle of the wedge. 

15. A  diffraction grating used at normal incidence gives a yellow line λ = 575nm in  a certain spectral 

order of superimposed on a blue line, λ = 460nm of the next higher order. If the angle of diffraction is 

30. what is the spacing between the grating. 

16. Two slits 0.125mm apart are illuminated d by light of wavelength 450nm . The screen is 1m away 

from the plane of the slits. Find the separation between the second bright fringe on both sides of the 

central maximum. 

17. A car travelling at 10m/s sounds its horn, which has a frequency of 500Hz,and this is hear in another 

car which is travelling  behind the first  car in the same direction with with a speed of 20 m/s. .the sound 

can also be heard  in the second car by reflection from the a bridge head. What frequency  will the driver 

of the second car hear hear.? 



 

  

WAJA BOYS’ SECONDARY SCHOOL 4 

EDUCATION GIVES VICTORY AND POWER 

18. An ultrasonic burglar alarm in still air transmits the signal at a frequency of 4.5 x 104 Hz , part of 

which is reflected by  burglar to receive along side the transmitter. .the burglar moves towards the 

transmitter at 1m/s . calculate the frequency of the signal received by the burglar. 

19. A  piano string has a length of 2.0m and the density of 12000kg/m3 . When the tension in the string 

produces a thin strain of 2% .the fundamental note obtained from the string in transverse vibration is 

180Hz . Calculate the Young’s modulus of the material of the string.  

20. A cylinder of length 28cm closed at one end if found to be at resonance when a turning fork of 

frequency 864 Hz is sounded near the open end . Find  the mode of vibration of the air in the pipe, and 

deduce the value of the end correction. 

ELECTROSTATICS 

21. What is the  potential gradient between two parallel plane conductor when their seperation is 

20mm and the p.d of 400V is applied to them?calculate the force on oil drop between the plates if the 

drop carries a charge og 8 x 10-19C. 

22. A charged oil drop remain stationary when situated between two parallel horizontal metal plates 

25mm apart and a p.d of 1000V is applied to the plates. Find the charge on the drop if the mass of 5 x 

10-15Kg.  

23. A capacitor of capacitance C is fully charged by a 200V battery. It is discharged through a small coil of 

resistance wire embedded in a thermally insulated block of specific heat capacity 2.5 x 102JKg/K and of 

mass 0.1 Kg .If the temperature of the block raises by 0.4K what is the value of C.? 

24. A 4micro F capacitor is charged by a 50V battery and then discharged through a 2MΩ resistor  in 8 s  

the p.d across the capacitor decreases to a value V calculate the value of V. 

25. A capacitor from a 50V d.c supply is discharged across a charged - measuring instrument and found 

to have  carried a charge of 10 micro C . what is the capacitance of the capacitor and how much energy 

was stored. 

26. Calculate the force between two small spheres  with charges + 1.0 x 10-9C  and + 9.0 x 10-9C whose 

centres are 30cm  apart in air. 

27. Point charge of -2.0 x 10-10 C and -3.0 x 10-10C are located in air at A and B which is 4.0cm apart. 

Calculate the electric intensity anf the potential midway between A and B .  

28. Show that the motion of an electron in an electric field is a  parabolic path. 

29. A parallel plate capacitor is partially filled with an ebonite plate of thickness 6mm , The area of the 

plate of the capacitor  is 2 x 10-3 m2 and the distance between them is 0.01m the dielectric constant for 

ebonite is 3. calculate the capacitance of the capacitor. 
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30. Use Gaussian  law to prove coulombs law of electrostatic. 

31. An  elastic  string of cross section area 4mm2 require a force of 2.8 N . to increase its length by one 

tenth . Find the Youngs’ modulus for the string. If the original lenth of string was 1m find the enrgy stire 

per unit volume  in the string when is so extended. 

32. Derive an expression for the work done in stretching a wire of lenght L by load W through extension 

e of the material. 

33. A uniform pole of weight 4000N is lying horizontally on the ground , pivoted at one end. A nylon 

rope of length 20m and diameter 1.6m is used to apply a vertical force at the free end of the pole.How 

much does the rope stretched before the role starts to move.? 

34. If  the surface tension of water is 7.2 x 10 -1 N/m .and water molecules have an effective diameter of 

3.0 x 10-10 .m what is the extra free energy possessed by a water molecule on the surface of water. 

35. How high does methyl alcohol rise in a glass tube 0.07 cm in diameter? If the relative density of 

alcohol is 0.8g/cm3. 

36. A mercury barometer has a glass tube with an inside diameter equal to 4mm. Since the contact 

angle is 140ᵒ, capillary depresses the column. How many mm of mercury must be added to the reading 

to correct for capillarity. Surface tension of mercury is 0.545N/m and the relative density is 1.36. 

37. A soap bubble has a radius of 5cm . if the soap coloum has a surface tension of 30 x 10 -3 N/m what is  

the gauge pressure within the bubble. 

38. Derive the expression for excess pressure in soap bubble and  an air bubble. 

39. Define the term mean free path of a gas molecule . Derive the expression of free mean path. 

40. State the assumption for kinetic theory of ideal gas. Use the assumption to show that pressure 

exerted by the gas depends on density , and root mean square speed of a gas. 

 

ELECTROMAGNETISM 

41. (a)Define the term electromagnetism. 

(b)what is meant by the term magnetic field. 

(c)current of 5.0A and 15A flow down two parallel straight wire. The wire are 10cm apart in air. calculate 

the magnitude of the force per unit length acting on each wire. 

42. (a)What is the cause of magnetic field.? 

(b)Draw the magnetic field due to straight conductor ,circular coil and solenoid carrying current?. 
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(c)two very long parallel wire  0.4 apart  in air each carry a current of 5.0A what is the force  on eac 

length. 

43.  An electron is moving with speed of 1.5 x 107 m/s perpendicular to a magnetic field having uniform 

flux density of 0.0012T. calculate the force  on the electron. 

(b) Calculate the radius of the circular path followed by the elctron. 

44. (a)State ampere theorem. Explain the effect of this theorem on two conductors currying current in 

the same and opposite direction when placed one meter  apart. 

(b)calculate the flux density in the middle of the solenoid  having 10 turns per cm and carrying acurrent 

of  of 0.50A the medium  within is air. 

45. (a)(i)Mention the factors on to which the force on a conductor due to magnetic field depends and  

write the expression for  the force. 

(b)The flux passing through a coil of 80 turns is reduced quickly but from 2.0mWb to 0.5mWb in a time 

of 4.0 s calculate the e.m.f induced. 

6. (a)Define magnetic flux density and state its units.4 

(b)calculate the self-inductance of a coil that experience an induced EMF of 20mV when the current 

through it changes at a rate of 2.0 A/s. 

47. (a)A straight conductor carrying current in the magnetic field of 10A ans 2m in length is placed in a  

flux density of 0.15 T what is the force on the wire  if its placed (i)At right angles to the field (ii)At 45◦ to 

the field (iii)Along the field. 

48.  What are other names given to magnetic flux density. (ii)Mention three effects of magnetic  force 

4nd their applications.(iii)explain the motion of an electron in magnetic  and electric field  and show that 

the frequency is independent of the radius. 

49.(a) (i)What is a cyclotron? Where is it applied. 

(b)(i)Write the expression for magnetic flux density on a straight conductor, circular coil ,solenoid and 

toroid. 

( c)(i)State Biot-Savart  law and Ampere law. What is the significances of the laws. 

50.(a)Use the above laws to derive the expression for magnetic flux  density of (c)(i) above. 

(b)(i)Define magnetic moment and magnetic torque. 

(ii)Derive the expression of the torque on a coil carrying current in the magnetic field.  

(iii)Explain the term current sensitivity and voltage sensitivity and factors on to which they depend. 

(c) Define  Hall voltage. Derive the expression for Hall voltage hence mention two application. 

(d)(i)Describe the working principle of a ballistic galvanometer. 

 

ATOMIC PHYSICS 
 

51.. Calculate the wave length of electron that have been accelerated from rest through a p.d of 100V . 

What kind of electromagnetic radiation has wavelength similar to this value.? 
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52. A radioactive sample whose disintegration product is non-radiactive  has an activity of 5 x 10 curie at 

a certain time . At this time  an alpha particle detector showed a count rate of 32/s-1 but after 10 days 

the rate dropped to 8 s-1 . calculate the half-life and the nuclei which will remain after 100 days. 

53. The mass of a particle radioisotope in a a sample is initially 6.4 x 10-4 Kg.After 42 days the isotope 

was seperated from the sample and found  to have a mass of  1.0 x 10-4  Kg. Calculate  the half - life of 

the isotope . 

54. Give that Rydberg’s constant is approximate 1.1  x 10 7 m-1 . calculate the corresponding range of 

frequency for emitted radiation in the : (i) Lyman series. (ii) Balmers series. 

55. If the energy necessary to cause the ejection of an electron by photoelectric effect from the N- shell 

and  K-shell of an atom is 10 eV and 200eV respectively , calculate the maximum wavelength of radiation 

for each level.  

56. The nucleus of iron of mass number 57 and atomic 26 with mass of 56.935 a.m. u emits gamma ray 

radiation of 14.4 x 103eV calculate the recoil energy. 

57. The first four lowest energy levels of mercury atoms are (-10.4eV , -5.5eV ,-3.7eV , and -1.6eV ). 

Calculate the ionization energy  of mercury. 

58. The maximum kinetic energy of a photelectron  emitted  from the metallic surface is  1.6 x 10-19 . J  

when the frequency of the incident radiation is 7.5 x 10 14 Hz .  

59. Calculate  the maximum frequency  of X-ray emitted by an X-ray tube using an acceleration voltage 

of 33.0kV . 

60. Calculate the energy in M e V released by fusing two proton and two neutron to form a helium 

nucleus.(This reaction is difficult to achieve) . The atomic masses of hydrogen (1H1) and hellium (2He4)  

are 1.007825 u and 4.oo2604 u respectively. The mass of the neutron is 1.008665 u. 

61.. Hydrogen atom absorb energy , using its electron  to move from the inner most  energy  level (n =1 ) 

to the second energy level (n = 2) Determine the Energy of the first  and second energy and  second level 

and the energy absorbed by the atom. 

END 


