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WAJA BOYS’ SECONDARY SCHOOL 

FORM FOUR HOLIDAY PACKAGE 

PHYSICS 

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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FORM ONE 

Introduction to physics. 

1. Define physics. 

2. What is meant by the following terms  as applied to physic: 

i. Laws  

ii. Principles  

iii.  Theory  

iv. Rules  

v. Theorem  

3. What are the essential element required to create a new universe. 

4. How is the study of physics applied in our society (SIX). 

5. Mention six branches of physics. 

Laboratory practice 

6. What are the qualities of a good laboratory? 

7. Describe classes of fire and explain how fire can be put off. 

8. Draw the warning signs of irritant, toxic, radioactive. 

9. Mention apparatus used to measure fundamental quantities. 

10. Draw and describe how a Vernier caliper and a micrometer screw gauge 

works. 

Measurement 

11. Why is measurement important in our daily life 

12. Define density and relative density. How are the two important in life? 
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13. Describe how the density of irregular object can be determined in the 

laboratory. 

14. Explain experimentally how the relative density of a liquid can be measured 

using a density bottle. And give the sample results. 

15. 100g of water is mixed with60g of a liquid of relative density 1.20 .find the 

average density of the mixture. Assume the volume remained unchanged. 

Force 

16. Define Force scientifically  

17. Define fundamental and non- fundamental forces. 

18. State the law Newton’s law universal gravitation. What is the effect of this 

force in astronomy? And formation of tidal energy. 

19. What will happen if the force of gravitation disappears? 

20. Mention four effect of forces and the condition where they apply. 

21. A body weighs 80kg on the moon where the gravity is one - sixth that of the 

earth. Calculate its weight on the earth. 

22.  Mention the advantage and disadvantage of frictional force. 

Archimedes principle and law of floatation. 

23. What is meant by the terms: upthrust, sinking and  floating. 

24. State the Archimedes principle  

25. An iron cube , of mass 480g and density 8 g/cm3.is suspended by a string so 

that half-immersed in an oil of density 0.9g/cm3. Find the tension in the string. 

26. A metal cube weighs 1.0N in air and 0.8N when totally immersed in water 

.calculate the volume and the density of the cube. 



 

  

WAJA BOYS’ SECONDARY SCHOOL 4 

EDUCATION GIVES VICTORY AND POWER 

27. State the law of floatation. 

28. The density of cork is 0.25 g/cm3 if 25% of its volume is immersed in a liquid 

calculate the density of the liquid.  

29. What is a hydrometer? Describe the principle of its operation. 
 

Properties and structure s of matter 

30. What is meant by the term capilarity , diffusion surfce tension and osmosis. 

31. What is meant by kinetic theory of matter? Explain brownian motion.  

32.  Give example under which each of the above phenomenon is applied in daily 

life. 

33. Explain briefly: (I) Hot soup is more tastier than cold soup (ii) pouring oil on 

water surface destroys mosquito lava .(iii)plant absorb water and mineral salt 

under the ground. 

34. State Hooke’s law. 

35. A spring balance has a scale -pan of weight  0.4N weight attached to  it. A load  

of 2.0N placed on the pan it extends the spring 24mm from its original un 

stretched  length calculate the load on the scale pan when the extension is 

16mm. 

36. Define pressure and state the S.I unit 

37. Mention up on which factor does pressure in solid and liquid depends 

38. State the principle of transmission of pressure  

39. An hydraulic press has large circular piston of radius 0.8m and a circular 

plunger of radius 0.1m. A force of 200N is exerted by the plunger. (a)Find the 

force exerted on the piston  (b)If the plunger moved through a distance of 

0.64m in exerting the force what distance is the piston raised. 

40. Explain briefly the  principle of a simple barometer 
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41. What is meant by the term atmospheric pressure ?a mercury barometer reads 

760mmHg at the foot of a mountain 440m high.What is the barometer 

reading at the top of the mountain if the average density of air and mercury 

are 1.3 and 13600 in kg/m 3 .   

Energy work and power 

42. Define work , energy and power. 

43. Describe the energy changes which take place in a simple pendulum. 

44. State the  work -energy theorem. Hence derive the principle. 

45. A cable car is pulled up a slope by a constant force of 5000N at a uniform 

speed of 6m/s. if it takes 4min to complete the journey how much work is 

done in getting the  car to the top of the slope.? 

46. A car of mass 1000kg is travelling along a straight road at a constant velocity 

of 15m/s. The engine then develops 3.0 KW calculate the force resisting the 

motion. If the engine is switched off.How much energy  will the car lose in 

coming to rest ?. describe the energy changes  in this process.  

Light 

47. What is meant by the term reflection  of light 

48. State the difference between diffuse and regular reflection of light . Give 

illustration  

49. What is meant by the term rectilinear propagation of light ray.hence describe 

an experiment to prove the principle . 

50. Explain with a diagram the condition necessary for partial eclipse of the moon 

to occur. Why do eclipse not occur every lunar month. 
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51. The distance between the pin hole and the screen of a pin-hole camera is 12.5 

cm and the plate is 20cm long. At what distance from the pin hole must 1.8m 

tall man stand if a full length photo is required. 

 

 

FORM TWO. 

Static electricity. 

52. What is meant by the following terms : static electricity ,electric field, capacity 

53. Draw a well labeled diagram of gold leaf electroscope. What is its used for. 

54. Describe and explain how you would charge a leaf electroscope negatively 

using a positively charged insulating rod. 

55. Define a Coulomb, and  a farad. 

56. What is meant by electrostatic shielding. 

57. Mention three ways you could increase the capacitance of a capacitor. And 

hence write the formula for  capacitance of a parallel plate capacitor. 

58. Mention any three practical capacitor 

59. Derive an expression for effective capacitance  when three capacitors are 

arranged in (i)in series (ii)in parallel.  

60. What is a lightening conductor. Describe how it works. 

61. Define the term current , resistance  and potential difference. 

62. Draw circuit with three bulb connected  (a)in series and (b) in parallel . in each 

circuit have a battery of two cells , switch and a bulb. 
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63. State the defect of a simple cell and explain how these defect may be 

minimized. 

Magnetism 

64. Define magnetic field. 

65. Describe three ways  of  magnetizing  material 

66. What is meant by electromagnets 

67. Draw magnetic field around two magnets to illustrate the law of magnetism. 

68. Mention four applications of magnets.  

69. Draw the magnetic field around the earth and define the neutral point. 

Forces in equilibrium 

70. What is meant by static and dynamic equilibrium. 

71. Explain with examples and give the condition for a body to be in stable,neutral 

and unstable equilibrium. 

72. Explain the meaning of the terms , moment ,torque ,and moment of a couple, 

73. In opening a door the moment exerted about a hing is  was 15Nm. If the force 

pushing it was 25N what is the  distance from the hing. 

74. An incline plane has  a rough surface to prevent slipping . calculate in each 

case the maximum angle of inclination of this plane to the horizontal. 

When(a)a uniform block 3m by 2m by 1m (b)a cylinder of length 1m and 

radius 1m are placed in turn of the surface in the position of greatest stability. 

Simple machines 

75. What is a simple machine 

76. What is a lever? Mention three classes of lever and two examples of each. 
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77. Draw a pulley with a velocity ratio of 5. 

78. The handle of a screw jack is 35cm long and the pitch of the screw 

is0.5cm.whta force must be applied at the end of the handle when lifting a 

load of 2200N if the efficiency of the jack is 40%. 

79. Define the  terms  : velocity ratio, mechanical advantage, and  efficiency of a 

machine 

80. Give three reasons why the efficiency of a machine is less than 100%. 

81. A machine with a velocity ratio 6 require 800J of work to raise a load of 600N 

through a vertcal distance  of 1m find the efficiency and  mechanical 

advantage of the machine. 

Motion in straight line 

82. Define speed, displacement, average velocity, uniform acceleration as applied 

to motion. 

83. Derive three equation of uniformly accelerated motion. 

84. A car started from restis uniformly accelerated at 0.15m/s2 until it reaches a 

speed of 15m/s. it travels at this speed for 3min and then uniformly retarded 

so as to come to rest in 18minafter starting. Plot a velocity - time graph of the 

motion. Use it to determine the average speed of the car. 

85. A stone is thrown horizontally with an initial velocity of 15 m/s from a tower 

20m high .How long does it take to reach the ground and how far from the 

tower on the ground  does it fall. 

86. Two stones are thrown vertically upwards from the same point with the same 

velocity of 20m/s but at an iterval of 2 s.when they meet the second stone is 

raising at 10m/s. (a)for what time is the second stone in the air. (b)what is the 

velocity of the first stonewhen they meet? State the assumption you make in 

obtaining your answer. 

Newton laws of motion. 
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87. State the Newton laws of motion 

88. Define the term momentum, force, Newton, impulse and inertia. 

89.  State the principle of conservation of linear momentum. 

90. Distinguish between elastic and inelastic collision 

91. A bullet  A of mass 100g moving with a velocity of 5m/s makes a head on 

collision with ball B of mass 200g moving with velocity 1m/s in the opposite 

direction. If A and B stick together after collision calculate their common 

velocity v in the direction of A. 

92. A rocket expels gas at the rate  of 0.5kg/s. if the force produced by the rocket 

is 100N what is the velocity with which the gas is expelled. 

93.  A lift with a content of 80kg  is moving upwards with an acceleration of 

2m/s2.calculate the tension in the cable.  

Temperature 

94. What is meant by the term thermometric property. 

95. Mention four thermometric properties used to make a thermometer. 

96. Describe what factors are required to establish a temperature scale of a 

thermometer. 

97. Mention four type of thermometers. 

98. Define lower fixed point, upper fixed point, triple fixed point and fundamental 

interval. 

99. Describe how a simple thermometer can be constructed. 

100. In an uncalibrate mercury thermometer , the length of mercury thread 

above the bulb in the capillary is 18mm at the melting of ice and 138mm at 

the temperature of steam at 760mmHg when the bulb is placed in a hot liquid 



 

  

WAJA BOYS’ SECONDARY SCHOOL 10 

EDUCATION GIVES VICTORY AND POWER 

the length of the mercury thread is 118mm. Calculate the temperature of the 

liquid. 

101. Derive the the relationship between degree Fahrenheit and degree 

centigrade.  

102. Give three reasons why mercury is a suitable liquid in for use in a 

thermometer and give two ways in which a thermometer can be modified to 

increase it sensitivity  and accuracy. 

Sustainable source of energy. 

103. What is the difference between renewable and non-renewaable source of 

energy. 

104. Explain how hydroelectric power is generated 

105. Explain the sun as as the source of energy. 

106. Explain geothermal as a source of energy. 

107. Explain wind as a source of energy. Construct the model of wind mill.      

 

 

FORM THREE: 

Vector and scalar quantity 

108. Define vector and scalar quantities .list six examples of each. 

109. State the law of parallelogram and the law of triangular vector addition 

110. Supposed a man walks starting from point A , a distance of 20 m due North 

and then 15 m due to East .Find the new position from A. 
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111. Two ropes , one 3m long and the the other and 6m long. Are tied to the 

ceiling and their free ends are pulley by a force of 100N find the tension  in 

each rope if they make an angle of 30ᵒ between them. 

112. Define the term relative and absolute  velocity. 

113. A man is swimming at 20 m/s across a river which is flowing at 10m/s .Find 

the resultant velocity of the man and his course if the man attempted to swim 

perpendicular to the water current . 

 

Friction 

114. Define the term friction,coefficient of friction , normal reaction, static 

friction , limiting friction kinetic friction and rolling friction . 

115. State the  four laws of solid  friction and fluid friction. 

116. What is meant by the term viscosity and terminal velocity. 

117. A block of  mass  20 kg is pulled along the horizontal surface  .If the 

coefficient of friction is 0.4 what force is acting on the block. 

118. Find the coefficients static friction between the block of a wood  of mass 10 

kg and the table on which it rests . A minimum  force of 50 N is required  to 

make the block move. 

119. Show that the coefficient  friction force on a block on an inclined plane at 

angle θ,  is given by  tan θ. 

Light 

120. State the laws of  reflection and the law of refraction. 

121. Describe how  you n would find the experimentally the position of the 

image of a pin formed by a plane mirror state the nature and the position of  

the image. 
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122. State three rules of drawing the  ray diagram of  convex and  concave 

mirror . 

123. What is meant by the terms : critical angle ,, total internal reflection  

124. State the conditions of the above to occur 

125. Mention at-least four applications pf refraction of light. 

126. An object is placed  15cm  in front of a concave  mirror of radius of 

curvature 20cm . Calculate the position , nature and the magnification . 

127. Define principal focus of a concave mirror ,radius of curvature ,  focal point 

and  focal length . 

128. State two advantages of using convex mirror as a driving mirror . 

 

Optical instruments 

129. State the four main differences and similarities  between an eye and a 

camera.  

130. A converging lens has a focal length of 20 cm and an object is placed 30cm 

from the lens. Calculate the image position and the magnification. 

131. Describe a simple photographic camera and explain how it works . 

132.  A projection latent is used to give a simple image of a slide 5cm x 5 cm on a 

screen the image is 120 cm wide on the screen  which is 75 cm from the 

projection lens . where must the slide be placed  and what is the focal length  

of the lens required ?. (state any sign convention used). 

133. Draw the shape of a lens used  to  make spectacles for people who are 

short - sighted. 

Thermal expansion 



 

  

WAJA BOYS’ SECONDARY SCHOOL 13 

EDUCATION GIVES VICTORY AND POWER 

134. State  gas laws . 

135. A gas has a volume of 600cm3 at 27ᵒ C when its warmed at constant 

pressure to 127ᵒC  . waht is its new volume. 

136. What is Bi-metallic? Describe with a diagram, of a practical device uses a 

bimetallic to work. 

137. Explain why the cooling unit of a (freezer)  inside a refrigerator is placed 

near .The top but  an electric immersion heater  in a water tank should be 

near bottom.  

138. Define the term linear expansivity ., cubical expansivity and superficial 

expansivity. 

139. A steel tyre  diameter is 150.0cm at 10ᵒC and is to be fitted on to a train 

wheel of diameter 151.0cm to waht temperature must the tyre be heated to 

just fit the wheel (Linear expansivity of steel =1.1 x 10-6 /K ). 

 

Transfer of Thermal energy 

140. State three differences between heat and temperature.  

141. Describe how a thermal flask is used to minimize heat loss. 

142. Describe how a refrigerator is used to perform its function. 

143. Describe the application of convection, radiation  and conduction in our 

daily life 

144. State the principle of heat exchange. 

Heat measurement. 

145. Define the following terms: specific heat capacity. Heat capacity, latent 

heat. Thermal equilibrium. 
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146. An object of mass 80kg falls from a height of 100m. Calculate the heat 

developed. 

147. 2kg of lead at 100ᵒC is dropped into a copper vessel containing 0.3 kg of 

water at 0ᵒC and rapidly stirred. The final temperature reached vessel and its 

content is 16C taking the specific heat capacity of lead as 130 J/kg/K . 

Calculate the heat capacity of copper vessel.  

148. A copper calorimeter of mass 120 g containing 70g of water and 10 g of ice 

at 0C what mass of steam at 100ᵒC must be passed into the calorimeter  to 

raise the temperature to 40ᵒC?(S.L.H of ice and steam  are 320 ,2200  in J/g  

and S.H.C of copper  0.4 J/g K respectively ). 

 

Vapour and humidity 

149. What is meant by the following terms: vapour, relative humidity, dew point, 

boiling point?  

150. State three main differences between boiling and evaporation. 

151. Explain the effect of pressure on melting point. 

152. Explain: why kettles of water with steady supply of heat take much longer 

time to boil dry than that it does to reach the boiling point. 

153. It’s better to used ice at 0ᵒC than an equal mass of water at 0ᵒC to cool warm 

water. Explain.  

154. A pressure cooker will cook its contet faster than an open saucepan . 

Explain. 

Current electricity 

155. State Ohms law.? and mention four limitations of Ohms law. 
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156. Derive an expression of resistors arrangment in series and parallel. State 

the assumptions made in the derivation. 

157. The p.d a cross a resistor of 10Ω is 4V calculate the currentflowing . If the  

current is increased to 0.5A what is the new p.d a cross the resistor.? 

158. A 2m resistor wire , area of cross section 0.50mm2 has a resistance of 2.2Ω 

calculate the resistivity  of the metal.if the length of the wire which, 

connected in parallel with the 2m lenght will give a Resistance  of 2.00Ω.? 

159. State Joules . Derive three form of electrical power. 

160. The terminal p.d of a battery is 12V when an external resistance of 20Ω is 

connected and 13.6V  when an external resistance is 45Ω  is connected 

calculate the e.m.f  and the internal resistance of the battery. 

161. Define watts . and KWH 

162. Give reasons to why a.c current is transmitted at  high voltage and low 

current .  

163. State three difference between the primary cell and secondary cells 

 

FORM FOUR 

Waves 

164. Define what is meant by the following terms : wave, amplitude , 

displacement , frequecy as applied to wave motion. (write the related 

formula) 

165. Give four differences between transverse and longitudinal waves. 

166. Describe how a ripple tank can be used to describe the properties of wave 

motion. (use illustrations for six properties) 
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167. State three  differences between progressive waves and stationary waves 

168. State the principle of superposition of waves . And mention two application 

of this principle. 

169. A pipe closed at one end has a lenght  of 10cm.if the velocity of sound in 

the air of the pipe is 340m/s calculate the frequency of the (i)fundamental 

(ii)the first overtone 

170. Give two reason why the frequency of th fundamental may alter during the 

day 

171. What is meant by overtone , Harmonics and reverberation. 

172. What is a sonometer ? explain how it works ande state the law of 

fundamental frequency. 

173. Explain the following (i) strings of different thickness are used on the string 

intrument such as violin (ii)note of the same pitch played on violin and flute 

sound differently. 

174. Explain in terms of sound waves, why piano can be distinguished  from 

violin even when they  are playing notes of the same pitch. 

175. The frequency obtained from a plucked string is 400Hz when the tension is 

2N calculate the(i)frequency when the tension is increased to 8N. (ii)the 

tension needed to produce a note of frequency  600HZ. 

176. Mention four conditions that affects sound waves in air 

177. Whta is the characteristics of musical sound. 

178. Mention three differences between mechanical waves and electromagnetic 

waves. 

179. What is the three differences between sound and radio waves .? 

180. Explain what happens when  happens when  a  progressive wave changes 

the medium. 
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181. Define beats . state the conditions under which  beats are formed. 

  

Electromagnetism 

182. What is meant by the term electromagnetism. 

183. Draw the magnetic field around the following conductor carrying current : 

(a)a straight conductor (ii)a circular coil (iii) a  solanoid. 

184. State the following rule and state where they apply : (i)fleming’s left hand 

rule. (ii) cock screw right hand rule (ii) ampere swimming rule. 

185. Explain the source of magnetism in material. 

186. What are electromagnets 

187. Describe how the following works (i)Electric bell (ii)loud speaker 

(iii)induction coil.(Illustration with diagram ). 

188. What is meant by the term electromagnetic induction 

189. Define the two types of electromgnetic induction. 

190. State faraday’s  and lenz’s law of electromgnetic induction 

191. Mention two applications of self and mutual induction. 

192. What are the factors that affect the magnitude of the induced e.m.f. 

193. What is a transformer.? 

194. How is power loss in a transformer minimized 

195. Draw a labelled diagram of an electric bell and explain how it works. 

196. A step-down transformer has  secondary winding of 100 turns and primary 

winding of 200 turns . if the output voltage is 150V, find the input voltage, 

assuming the transformer is 100% efficient . 
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197. Describe the action of (i) a motor (ii)a.c generator (iii)d.c generator 

198. State three differences between a.c and d.c generator. 

 

Thermionic emission 

199. Whats meant by the term: (i)thermionic emission (ii)photo electric emission 

. 

200. Define the term work function. 

201. What are three  factors that affect thermionic and photo electric emission.? 

202. Mention two applications of the above emissions. 

203. What are cathode rays  

204. List all properties of cathode rays. 

205. With a well labaled diagram describe how a C.R.O works. 

206. Mention four applications of the device C.R.O. 

207. What are X-rays 

208. List all properties of x-rays 

209. Draw a labeled diagram of x-rays operation 

210.   Mention the used of x- radiations 

211. Explain that x-rays are converse of photo- electric emission. 

212. What are the health hazards of x-rays. 

213. What is the property that makes X-ray possible to detect broken bone. 

Radioactivity 
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214. Define the term: radioactivity and radioisotope. 

215. What is the effect of emission of alpha and beta particle  

216. Why is radio activity not affected by factors that affect the rate of chemical 

reaction. 

217. What is meant by chain reaction. 

218. Describe the effect of chain reaction to the present world. 

219. What are  the application of radioisotope. 

220. What are the application of radio activity. 

221. What are the heath hazards of the radiation emitted. 

222. How are radioactive material transported and how are the weaste  

handled. 

223. What is meant by term half life. 

224. Chlorine exist in two form cl-35 and cl-37 the atomic number of chlorine is 

17.what name is given to different form of the same element. (ii)write down 

the number of proton and neutron is each type of chlorine. 

Electronics 

225. What is meant by electronics. 

226. State three differences between conductor , semiconductor and insulator .  

227. Describe how a diode is used to rectify a.c to d.c. 

228. Explain how extrinsic semi conductor can be changed into a transistor. 

229. What is the difference between analogue and digital signals. 
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Astronomy 

230. What is meant by the term astronomy. 

231. What is meant by the term : galaxy ,constellations, asteroid and zadiocal 

light. 

232. Mention five differences between planets and stars. 
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