GCE O Level Physics : SHORT questions PART 2

Q84 : Explain why the fuse and switch must be placed on the LIVE wire ? [2]

A84 : The LIVE wire is always at High Voltage . To safely isolate the device from electrical voltage supply, the fuse and switch is placed at the LIVE wire. 

Q85 : A plastic is rubbed with cloth. How does a plastic becomes positive in charge and how does the cloth becomes negative ? [1]
A85 : The plastic becomes positive by losing electrons. The cloth becomes negative by gaining electrons. Electrons are negative in charge.

Q86 : What is a magnetic material? [1]
A86 : A magnetic material is a material that can be magnetized (whether permanent or temporary). Example of magnetic materials : iron, steel, nickel and cobalt. Example of non magnetic material : copper, paper 

Q87 : Gamma rays are used to kill bacteria in bread. Why is the bread safe for human to eat without any risk of radioactivity? [1]
A87 : The gamma rays causes ionization in the bread and kill the bacteria. The gamma rays does not make the bread becomes radioactive. The bread does not emit any radiaoactive rays after being ionized. Thus it is safe for consumption. 

Q88 : Explain how a permanent magnet attracts a iron pin . [2]
A88 : The permanent magnet causes magnetic induction on the iron pin. If the N-pole is nearer to the iron pin, a S-pole is induced at the end of the pin nearest to the N-pole of the magnet. Since unlike poles attract, the magnet attracts the pin. 

Q89. At normal operation, what is the voltage in the Live , Neutral and Earth wires? [2]
A89 : The live wire is at +230V and – 230 V(changing repeatedly); the Neutral wire is always at 0 V. The Earth wire is always at 0 V. 

Q90. At normal operation, the Live wire carries 2.00 A. What current does the Neutral and Earth wire carry ? [1]

A90: The Neutral wire would carry the same current as the Live wire, 2 A. The Earth wire carries 0 A. 

Q91 : Explain why convection cannot occur in solids. [2]
A91 : The particles in solid are held by strong inter-molecular forces. The particles in solid can vibrate about fixed positions but cannot move or flow. Convection requires the particles to move.
Q92: What is meant by background radiation ? [2]
A92 : Background radiation comes from the rocks in the surrounding and from cosmic rays coming from outer space. Even when there is no obvious radioactive source, the GM tube records a reading in the room. This reading is the background radioactive reading.

Q93 : A light bulb is switched on. The temperature of the light bulb increases. After sometime, the temperature of the light bulb remains constant. Explain. [2]

A93 : At the beginning, the rate of heat generated by the electric current in the light bulb is higher than the rate of heat loss by the bulb to the surroundings. Therefore the light bulb has a net gain of energy and thus the temperature of the light bulb increases. At the later stage, the rate of heat generated by the electric current in the light bulb is equal to  the rate of heat loss by the bulb to the surroundings. Therefore the light bulb has a zero net gain of energy and thus the temperature of the light bulb remains unchanged

Q94 : What is meant by the half-life of a radioisotope? [1]
A94 : The time for half the unstable radiaoactive nucleus to decay. 

Q95 : A has half-life 3 minutes and B has half-life 1 minute. If both A and B has the same number of atoms, which is more active ? After very long time, which is more active ? [2]

A95 : At first, B is more active because more atoms in B decay per unit time. After very long time, A is more active than B, because many atoms in B have decayed. 
Q96 : Why does light bend as it enters from air to glass? [1]
A96 : When light enters glass from air, the speed of light reduces. This causes refraction and light bends. 

Q97 : In countries where the outdoor temperature is high, why are most cars painted silver instead of black ? [1]

A97 : Silver surface is a worse receiver of infra-red radiation than black surface. This reduces the heat received by the car from the sun’s infra red radiation and keeps the car as cool as possible. 

Q98 : Explain why sound cannot travel in vacuum. [1]
A98 : Sound propagation requires solid, liquid and gas to travel in. Sound waves require the vibration of particles . Vacuum has no particles. 

Q99: What happens to air resistance force as the car moves faster? 
A99 : As the car increases speed, the air resistance force increases. 
Q 100 : A car is traveling at constant speed. Why is it wrong to assume that the car has zero acceleration? [2]
A100.  Acceleration is the rate of change of velocity. The car may be moving in a curve road. The car changes direction and thus velocity changes. Therefore the car may have acceleration if it moves at constant speed in a curve. 
Q101 . What is meant by 5.00 m/s2 ? [1]
A101. The speed of the object increases by 5.00 m/s every second. Acceleration is 5.00 m/s2.
Q102 . A fuse is placed wrongly in the Earth wire. Why is this dangerous? [1]
A102. When the current increases beyond the designed value, over heating or fire may result in the wire and device. Fuse in Earth wire will not melt due to high current flowing in the Neutral Wire and Live Wire. 
Q103. Why is wrong to assume that a pure substance is always in solid state when it is at room temperature?        [1]
A103. The melting point may be lower than room temperature. Substance may be in liquid or even gaseous state in room temperature. 
Q104. How to confirm that one end of the object is a N-Pole ? [1]
A104. Use another N-pole to approach the end, if repulsion occurs, the end is a N-pole. 

Q105. What is meant by a low pitch sound? [1]

A105 . Low in frequency .

Q106. Why are some sounds not heard by humans? [1]
A106. The frequency of such sounds are not in the audible range (20 Hz to 20 000 Hz).

Q107. Explain why the refractive index of glass is always more than 1.00 ? [1]
A107. Refractive index is equal to the ratio of light speed in vacuum to light speed in glass. Light travels fastest in vacuum. Therefore, the ratio is always larger than 1.00.

Q108 . Explain how friction can be useful in daily life. [1]
A108 . Friction allows walking to be possible. Friction helps to hold objects in place. Friction helps to brake a moving object.
Q109. On conditions will a pure substance X be in liquid state in room temperature? [1]
A109. The melting point must be lower than the room temperature. The boiling point must be higher than the room temperature. 

Q110. What is the material used to made the needle of the compass? [1]
A110.  Steel. The tip must be a permanent N-pole. Steel is hard magnetic material, difficult to de-magnetised, retains magnetism well. 
Q111. What pole is the tip of the needle of the compass? [1]

Q111. N-Pole

Q112. Why must the casing of the compass be made of non-magnetic material? [1]
A112. If the casing is made of magnetic material, magnetic shielding will occur, resulting in magnetic flux unable to reach the needle. Needle would not point in the direction of the magnetic flux. 
Q113. Alpha particles are more ionizing than gamma particles. What is meant by ionization? 

A113 . Breaking up of atoms into positive and negative ions.
Q114. Why is there a need to colour code the LIVE, NEUTRAL and EARTH wires? [1]
A114. The LIVE wire is at high voltage. The Neutral Wire is at 0 V. Both should be connected the device. We need to know the colour so that we know which wire is dangerously at high voltage. Furthermore, switch and fuse must be placed at LIVE wire. Earth wire has to be identified so that it is connected to the metal casing. 

Q115. What are the colours for the LIVE, NEUTRAL and EARTH wires? [1]
A115 . LIVE – Brown. NEUTRAL – Blue.  EARTH – Green/Yellow.

Q116. Why are radioactive source kept in lead boxes.? [1]
A116. All radioactive emissions cannot penetrate through lead. Human will not be threatened by the radioactive emissions.

Q117. Why is calibration of thermometer important ? [1]
A117 . So that different thermometer gives the same reading. If a thermometer is calibrated wrongly, it gives the wrong temperature reading. 

Q118. What characteristics must Fixed Points have in calibration of thermometers? [1]
A118 . Fixed points must be reproducible and definite, so that thermometers can  calibrated at different countries and factories and agree on the same readings for temperature measurement. 

Q119.  Michael carry a 5kg box up two floors. John did the same thing. Both used 1000J of energy. We cannot assume that they have the same power. Why ? [1]
A119 . Power is the rate of work done or energy transfer. The two men may have 
Taken different time to complete the 1000 J work. The shorter time, the higher the power. 
Q120. Why does sound travel faster in solids than in liquid ? [1]
A120. In solid, particles/molecules are closer to one another. The energy transferred by the vibrations of the particles is thus faster. 
Q121. List all electromagnetic waves, in increasing order of frequency (decreasing order of wavelength) . [2]

A121. Radio waves, microwaves , infra-red waves, red light , orange light , yellow light , green light , blue light , indigo light , violet light , ultra violet rays, X rays , gamma rays. 
Q122. A bird places both feet on a high voltage LIVE wire. Why the bird is not harmed? 

A122. Both feet of the bird are on the same wire and are at the same potential. No potential difference between the 2 legs, thus no current flow through. Bird is safe!
Q123. A hair dryer usually has warning that caution the user not to use it when the hands are wet. Explain . [1]

A123. Water can conduct electrical current. This may conduct electrical current from the circuit in dryer to user, causing electric shock. 

Q124. The fuse the has different purpose as the Earth wire ? Explain . [2]
A124. No. Although both are safety devices, they have different purposes. Fuse is meant to limit the maximum current in circuit, preventing fire due to excessive high current. Earth wire prevents electric shock in case the metal casing becomes LIVE. High current will flow from metal casing to earth through Earth wire, when the metal casing becomes LIVE (high voltage). This high current would melt the fuse or trigger the circuit breaker, breaking the circuit. No electric shock results even if the user touches the metal casing. 
Q125. State one occasion where the step-up transformer is needed. [1]
A125. Just outside the generator, the voltage must be stepped up. So that the current in transmission cables is low, reducing heat loss in the cables. [1]

Q126. State one occasion where the step-down transformer is needed. [1]

A126. When the device at home requires a lower voltage than the mains ac voltage, we need a step down transformer to reduce the voltage. 
Q127. A 60W energy saving bulb uses the same amount of electrical energy as a 60W normal bulb. Why do we still call it energy saving bulb ? [1]

A127. For the energy saving bulb, the amount of electrical energy converted to light energy is higher (higher efficiency) . Case 1 : The 60W energy saving bulb would be brighter. We need fewer bulbs to light up the room. Case 2 : We may also use a 40 W energy saving bulb that is as bright as a normal 60 W bulb. Less energy would be used by the 40W bulb then. 
Q128 : An object has zero acceleration. Why is it wrong to assume that it is stationary? [2]
A128 : Zero acceleration means no change in velocity. Object could be at rest(stationary) or moving at constant speed in a straight line. 
Q129 : A switch and a fuse are wrongly placed at the NEUTRAL wire. Explain why this is dangerous. [1]
A129 : LIVE wire is at high voltage. NEUTRAL Wire is at 0 V. If the switch and fuse is placed at NEUTRAL wire, when the switch is opened or the fuse blown, the device is still connected to the LIVE wire. Electrocution could still occur if someone repairs the device.
Q130. Red light bends as it travels from air into water. Why does red light maintains its colour after refraction? [1]
A130. When light travels from air into water, it slows down, wavelength decreases. However, frequency remains. Thus the colour of light is the same after refraction.
Q131: A swimmer hears a whistle. He dips his head under water. Why is the whistle sound heard the same pitch ? [1]

A131: When sound travels from air into water, it increases speed and wavelength. The frequency remains unchanged, thus pitch of sound heard in air and in water is the same. 

Q132: A ball is dropped from a height onto a table. It rebounces repeatedly. Explain why the height of rebounce decreases after each bounce.  [1]

A132: Energy is lost to the table and air as heat and sound during each collision. The ball has less and less mechanical energy (PE plus KE) . Therefore, the rebounce height reduces after each rebounce.

Q133: A ball is thrown vertically upwards. State the magnitude and direction of the velocity and acceleration at the highest point. [2]
A133: At the highest point, the speed is zero, the acceleration is 10 m/s2 downwards.

Q134: Why is d.c. used in coil to magnetise steel rod ? Why is a.c. used to de-magnetised permanent magnet  ? [2]

A134: When direct current flows in coil, the magnetic poles set up at the end of coil stay the same. When alternating current flows in coil, the magnetic poles set up at the end of coil keeps changing. 
Q135: Why is wrong to say that the particles travel together with energy in transverse and longitudinal waves. ? [1]
A135: The particles only vibrate, the energy is passed down by the these vibrations. In the case of transverse wave, particles vibrate perpendicular to wave direction. In the case of longitudinal wave, particles vibrate parallel to wave direction. The particles do not move along the wave. 
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