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Public Library · FBISE / NBF

Physics Grade 10 — Chapter 1
Heat Capacity and Modes of Heat Transfer

by Public Library

Independent practice MCQs from the supplied Class 10 Physics DeepSeek notes PDF. Total: 50 questions.

A. Important / Main Topics
1. Specific heat capacity is defined as the amount of heat required to raise the temperature of:

(A) 1 kg of a substance by 1 K
(B) 1 g of a substance by 1 °C
(C) Any mass of a substance by 1 K
(D) 1 kg of a substance by 100 K

Correct Answer: A
Explanation: Specific heat capacity is the heat needed per kilogram per kelvin rise in temperature.

2. The SI unit of specific heat capacity is:
(A) J K�¹
(B) J kg�¹ K�¹
(C) J kg�¹
(D) J kg K�¹

Correct Answer: B
Explanation: From , the unit is joule per kilogram per kelvin.

3. Which substance in Table 10.1 has the highest specific heat capacity?
(A) Copper
(B) Aluminium
(C) Water
(D) Iron

Correct Answer: C
Explanation: Water has a specific heat of 4190 J kg�¹ K�¹, the highest among the listed substances.

4. Thermal conduction is the transfer of heat due to:
(A) Bulk movement of fluid
(B) Electromagnetic waves
(C) Change of state
(D) Collisions of atoms and motion of free electrons

Correct Answer: D
Explanation: Thermal conduction is the transfer of heat due to Collisions of atoms and motion of free electrons.

5. The method of heat transfer that requires no material medium is:
(A) Radiation
(B) Conduction
(C) Convection c = Q/(mΔT)
(D) Insulation

Correct Answer: A
Explanation: Radiation transfers heat via electromagnetic waves and can travel through a vacuum.

6. Which colour surface is the best absorber of radiation?
(A) White
(B) Black
(C) Shiny silver
(D) Light grey

Correct Answer: B
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Explanation: According to Table 10.2, black surfaces are the best absorbers (and emitters) of radiation.

7. The process by which heat is trapped near Earth's surface by greenhouse gases is called:
(A) Global warming
(B) Thermal equilibrium
(C) Greenhouse effect
(D) Radiation

Correct Answer: C
Explanation: The greenhouse effect is the trapping of heat by greenhouse gases in the atmosphere.

8. The temperature of the Earth's core is about:
(A) 1000 °C
(B) 4000 °C
(C) 10,000 °C
(D) 6000 °C

Correct Answer: D
Explanation: The textbook states the core temperature is about 6000 °C.

9. The layer of the Earth between the core and the crust is the:
(A) Mantle
(B) Lithosphere
(C) Asthenosphere
(D) Crust

Correct Answer: A
Explanation: The layer of the Earth between the core and the crust is the Mantle.

10. Sea breeze blows from:
(A) Land to sea during the day
(B) Sea to land during the day
(C) Land to sea during the night
(D) Sea to land during the night

Correct Answer: B
Explanation: During the day, hot air rises over land and cool air from the sea moves in — a sea breeze.

11. Which of the following is a unit of specific heat capacity?
(A) J kg °C�¹
(B) J�¹ kg�¹ °C�¹
(C) J kg�¹ °C�¹
(D) J kg�¹ °C

Correct Answer: C
Explanation: The unit is joule per kilogram per degree Celsius (equivalent to J kg�¹ K�¹).

12. Thermal equilibrium is reached when:
(A) Emission stops completely
(B) Absorption stops completely
(C) Temperature becomes zero
(D) Absorption rate equals emission rate

Correct Answer: D
Explanation: At thermal equilibrium, an object absorbs and radiates heat at equal rates, so its temperature stays
constant.

13. The main cause of global warming is:
(A) Increased concentration of greenhouse gases due to human activities
(B) Decreased greenhouse gases
(C) The ozone hole
(D) Natural climate cycles only
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Correct Answer: A
Explanation: The main cause of global warming is Increased concentration of greenhouse gases due to human
activities.

14. Convection occurs in:
(A) Solids only
(B) Liquids and gases
(C) Solids and liquids
(D) All states of matter

Correct Answer: B
Explanation: Convection occurs in Liquids and gases.

15. The handle of a cooking pan is made of plastic because plastic is:
(A) A good conductor of heat
(B) A good absorber of radiation
(C) A poor conductor of heat
(D) A good reflector

Correct Answer: C
Explanation: Plastic is an insulator, so heat does not easily pass through to the handle.

16. If the same amount of heat is supplied to equal masses of water and copper, the temperature of
copper rises more because copper has:

(A) Higher specific heat
(B) Higher density
(C) Higher thermal conductivity
(D) Lower specific heat

Correct Answer: D
Explanation: Lower specific heat means a smaller amount of heat causes a larger temperature rise.

17. Water is used as a coolant in car radiators mainly because:
(A) It has a high specific heat
(B) It is cheap
(C) It has a low specific heat
(D) It is a good conductor of electricity

Correct Answer: A
Explanation: Water's high specific heat allows it to absorb a large amount of heat with a small rise in temperature.

18. In the method of mixtures, the heat lost by the hot solid is equal to:
(A) Heat gained by the calorimeter only
(B) Heat gained by the water and the calorimeter
(C) Heat gained by the water only
(D) Heat gained by the surroundings

Correct Answer: B
Explanation: In the method of mixtures, the heat lost by the hot solid is equal to Heat gained by the water and the
calorimeter.

19. In the electrical heating method, the heat energy supplied by the heater is given by:
(A) V/I
(B) VI/t
(C) VIt
(D) It/V

Correct Answer: C
Explanation: In the electrical heating method, the heat energy supplied by the heater is given by VIt.

20. Why is the calorimeter insulated in the method of mixtures?
(A) To increase heat absorption
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(B) To increase temperature
(C) To reduce mass
(D) To prevent heat loss to the surroundings

Correct Answer: D
Explanation: Insulation minimizes heat exchange with the surroundings, ensuring heat lost equals heat gained.

21. During conduction, the particles of the medium:
(A) Remain in their mean positions and vibrate
(B) Move from hot end to cold end
(C) Move from cold end to hot end
(D) Disappear

Correct Answer: A
Explanation: In solids, particles vibrate about their mean positions; they do not travel with the heat.

22. In the conduction experiment with wax and drawing pins, the pin that drops first indicates:
(A) The worst conductor
(B) The best conductor
(C) The highest specific heat
(D) The lowest melting point

Correct Answer: B
Explanation: The pin drops when the wax melts, which happens fastest for the best conductor.

23. During convection, warm fluid: V It
(A) Sinks because it is denser
(B) Remains stationary
(C) Rises because it is less dense
(D) Moves sideways

Correct Answer: C
Explanation: Heating causes fluid to expand, decreasing its density, so it rises.

24. The upward movement of deep seawater is called:
(A) Downwelling
(B) Conduction
(C) Radiation
(D) Upwelling

Correct Answer: D
Explanation: Upwelling is the rising of deep, cold, nutrient-rich water to the surface.

25. Which of the following is NOT caused by convection?
(A) Heat transfer through a metal rod
(B) Sea breeze
(C) Land breeze
(D) Ocean currents

Correct Answer: A
Explanation: Heat transfer through a metal rod is conduction, not convection.

B. Less Important / Secondary Topics
26. In the potassium permanganate experiment, the purple colour rises because:

(A) The heated water at the bottom becomes less dense and rises
(B) It is lighter than water
(C) The crystals dissolve and float
(D) Conduction carries the colour upward

Correct Answer: A
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Explanation: In the potassium permanganate experiment, the purple colour rises because The heated water at the
bottom becomes less dense and rises.

27. Hurricanes are powered by:
(A) Conduction of heat through the ocean floor
(B) Latent heat released during condensation
(C) Radiation from the Sun
(D) Conduction through the atmosphere

Correct Answer: B
Explanation: Condensation releases latent heat, which warms the atmosphere and drives the hurricane's convection
cycle.

28. Birds like eagles ride on:
(A) Ocean currents
(B) Land breezes
(C) Thermals (rising columns of warm air)
(D) Conduction currents

Correct Answer: C
Explanation: Thermals are rising columns of warm air that birds use to gain altitude without flapping.

29. Which of the following is true about a good absorber?
(A) It is a good reflector
(B) It is a poor emitter
(C) It does not emit radiation
(D) It is a good emitter

Correct Answer: D
Explanation: A good absorber is also a good emitter.

30. The best reflector of radiation is:
(A) Shiny silver surface
(B) Black surface
(C) Dull dark surface
(D) White surface

Correct Answer: A
Explanation: The best reflector of radiation is Shiny silver surface.

31. The rate of radiation emitted by an object is directly proportional to:
(A) Its mass
(B) Its temperature
(C) Its volume
(D) Its density

Correct Answer: B
Explanation: The rate of radiation emitted by an object is directly proportional to Its temperature.

32. In a thermos flask, the vacuum between the double walls prevents:
(A) Radiation only
(B) Convection and radiation
(C) Conduction and convection
(D) Conduction and radiation

Correct Answer: C
Explanation: In a thermos flask, the vacuum between the double walls prevents Conduction and convection.

33. The inner walls of a thermos flask are silvered to prevent heat loss by:
(A) Conduction
(B) Convection
(C) Evaporation
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(D) Radiation
Correct Answer: D
Explanation: The inner walls of a thermos flask are silvered to prevent heat loss by Radiation.

34. The freezer compartment of a refrigerator is placed at the top because:
(A) Both B and C
(B) It is easier to access
(C) Cold air sinks, cooling the lower compartments
(D) Warm air rises to the freezer

Correct Answer: A
Explanation: Cold air from the freezer sinks to cool lower compartments, and warm air from the bottom rises to be
cooled.

35. Deforestation contributes to global warming because:
(A) It increases CO� absorption
(B) It reduces CO� absorption, increasing atmospheric CO�
(C) It has no effect on climate
(D) It cools the Earth

Correct Answer: B
Explanation: Deforestation contributes to global warming because It reduces CO� absorption, increasing
atmospheric CO�.

36. A 150 g piece of an unknown solid cylinder is heated to 100 °C and then placed into a calorimeter
containing 200 g of water at 25 °C. The calorimeter has a mass of 50 g and a specific heat capacity of 0.9
J/g°C. The final temperature of the system is 30 °C. Calculate the specific heat capacity of the solid.

(A) 0.84 J/g°C
(B) 0.21 J/g°C
(C) 0.42 J/g°C
(D) 0.63 J/g°C

Correct Answer: C
Explanation: “0.42 J/g°C” is correct: it matches the idea asked in the question (“A 150 g piece of an unknown solid
cylinder is heated to 100 °C and then placed into a calorimeter containing 200 g of water at 25 °C. The calorimeter
has a mass of 50 g and a specific heat capacity of 0.9 J/g°C. The final temperature of the system is 30 °C. Calculate
the specific heat capacity of the solid”), while the other choices do not.

37. A 2 kg block of copper is heated from 25 °C to 75 °C. Calculate the heat energy absorbed. (Specific
heat of copper = 387 J kg�¹ °C�¹)

(A) 19.35 kJ
(B) 77.4 kJ
(C) 3.87 kJ
(D) 38.7 kJ

Correct Answer: D
Explanation: “38.7 kJ” is correct: it matches the idea asked in the question (“A 2 kg block of copper is heated from
25 °C to 75 °C. Calculate the heat energy absorbed. (Specific heat of copper = 387 J kg�¹ °C�¹)”), while the other
choices do not.

38. An old steel bridge has an original length of 1.5 km. The average daily temperature change is 15 °C.
Steel has a coefficient of linear expansion of . How much will the bridge length change?

(A) 0.27 m
(B) 0.54 m
(C) 0.135 m
(D) 0.81 m

Correct Answer: A
Explanation: 0.27 m — this correctly answers the question.
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39. A ship sends a sound wave in the Pacific Ocean and it takes 14.7 s to return. Find the depth of the
Pacific Ocean. (Speed of sound in water = 1500 m/s)

(A) 22,050 m
(B) 11,025 m
(C) 5,512.5 m
(D) 1,500 m

Correct Answer: B
Explanation: “11,025 m” is correct: it matches the idea asked in the question (“A ship sends a sound wave in the
Pacific Ocean and it takes 14.7 s to return. Find the depth of the Pacific Ocean. (Speed of sound in water = 1500
m/s)”), while the other choices do not.

40. A boy hears thunder 3.0 s after seeing lightning. How far away is the lightning? (Speed of sound =
343 m/s)

(A) 2.058 km
(B) 0.514 km
(C) 1.029 km
(D) 3.430 km

Correct Answer: C
Explanation: “1.029 km” is correct: it matches the idea asked in the question (“A boy hears thunder 3.0 s after seeing
lightning. How far away is the lightning? (Speed of sound = 343 m/s)”), while the other choices do not.

41. Which statement best explains why the Earth experiences more heat from the Sun than the Moon,
despite being almost the same distance away? Q = mcΔT = (2)(387)(50) = 38,700 12 × 10 K −6 −1 ΔL = αL
​ΔT = 0 (12 × 10 )(1500)(15) = −6 0.27 d = (v × t)/2 = (1500 × 14.7)/2 = 11,025 d = v × t = 343 × 3.0 = 1029

(A) Earth is a better conductor than the Moon
(B) The Moon reflects most of the Sun's radiation
(C) The Moon traps heat effectively
(D) Earth has greenhouse gases

Correct Answer: D
Explanation: Earth's atmosphere contains greenhouse gases that trap heat, unlike the Moon which has no
atmosphere.

42. If an object is absorbing more heat than it is radiating, its temperature will:
(A) Increase
(B) Decrease
(C) Remain constant
(D) Become zero

Correct Answer: A
Explanation: If an object is absorbing more heat than it is radiating, its temperature will Increase.

43. A good absorber is a good emitter, but a bad reflector. Which of the following best explains this?
(A) Absorbers and emitters are unrelated
(B) Good absorbers absorb radiation well and also emit well, but do not reflect well
(C) Good absorbers reflect well
(D) Absorbers do not emit radiation

Correct Answer: B
Explanation: The textbook states that a good absorber is a good emitter but a bad reflector.

44. Why does the freezer compartment in a refrigerator need to be at the top?
(A) To make it easier to reach
(B) To increase the freezer's volume
(C) To take advantage of convection: cold air from the freezer travels down and cools the bottom, while warm
air from the bottom rises and gets cooled again
(D) To reduce electricity consumption

Correct Answer: C
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Explanation: The freezer is placed at the top to take advantage of convection, as stated in the textbook.

45. Two identical cans are filled with hot water. One has a dull black surface; the other has a shiny silver
surface. A heater is placed between them. After ten minutes:

(A) The water in the shiny silver can is hotter
(B) Both are at the same temperature
(C) The shiny silver can is cooler
(D) The water in the dull black can is hotter

Correct Answer: D
Explanation: The dull black surface is a good absorber, so it absorbs more radiation from the heater, making the
water hotter.

46. A student observes that a metal spoon becomes hot when placed in boiling water. Which mode of
heat transfer is primarily responsible?

(A) Conduction
(B) Convection
(C) Radiation
(D) Evaporation

Correct Answer: A
Explanation: Conduction — this correctly answers the question.

47. A hot cup of tea is placed on a table. Initially, it emits radiation faster than it absorbs. What happens
to its temperature?

(A) It increases
(B) It decreases
(C) It remains constant
(D) It becomes zero

Correct Answer: B
Explanation: When emission exceeds absorption, the object loses net heat and its temperature drops until thermal
equilibrium is reached.

48. Which of the following statements about the greenhouse effect is correct?
(A) It is entirely harmful
(B) It is the same as global warming
(C) It is a natural process necessary for life
(D) It is caused only by human activities

Correct Answer: C
Explanation: The greenhouse effect is natural and necessary; without it, Earth would be too cold for life.

49. Why does a thermos flask have silvered inner walls?
(A) To increase conduction
(B) To increase convection
(C) To increase heat loss by radiation
(D) To minimize heat loss by radiation

Correct Answer: D
Explanation: To minimize heat loss by radiation — this correctly answers the question.

50. What is the primary driving force behind the movement of tectonic plates?
(A) Mantle convection currents
(B) Gravitational pull of the Moon
(C) Solar radiation
(D) Magnetic field of the Earth

Correct Answer: A
Explanation: Tectonic plates move due to mantle convection currents, as stated in the textbook. Answer.
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Public Library · FBISE / NBF

Physics Grade 10 — Chapter 2
Thermal Expansion and Change of State

by Public Library

Independent practice MCQs from the supplied Class 10 Physics DeepSeek notes PDF. Total: 39 questions.

A. Important / Main Topics
1. In solids, particles can only:

(A) Vibrate about their mean positions
(B) Move freely from place to place
(C) Slide past each other
(D) Rotate around each other

Correct Answer: A
Explanation: In solids, particles can only Vibrate about their mean positions.

2. Which state of matter has the weakest attractive forces between particles?
(A) Solid
(B) Gas
(C) Liquid
(D) All have equal forces

Correct Answer: B
Explanation: Gas — this correctly answers the question.

3. The change of state from solid to liquid is called:
(A) Freezing
(B) Condensation
(C) Melting
(D) Sublimation

Correct Answer: C
Explanation: Melting is the change from solid to liquid when heat is absorbed at the melting point.

4. The direct change of a solid into a gas is called:
(A) Evaporation
(B) Boiling
(C) Deposition
(D) Sublimation

Correct Answer: D
Explanation: The direct change of a solid into a gas is called Sublimation.

5. The coefficient of linear thermal expansion is defined as the fractional change in length per:
(A) Kelvin change in temperature
(B) Degree Celsius rise in temperature
(C) Metre change in length
(D) Second change in time

Correct Answer: A
Explanation: The coefficient of linear expansion is the fractional change in length per kelvin change in temperature.

6. The SI unit of the coefficient of linear expansion is:
(A) K
(B) K�¹
(C) m
(D) m�¹

Correct Answer: B
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Explanation: The SI unit of the coefficient of linear expansion is K�¹.

7. Evaporation occurs at:
(A) Only at the boiling point
(B) Only in solids
(C) At any temperature
(D) Only in gases

Correct Answer: C
Explanation: Evaporation occurs at At any temperature.

8. The heat energy absorbed or released during a phase change without a change in temperature is
called:

(A) Specific heat
(B) Thermal expansion
(C) Conduction
(D) Latent heat

Correct Answer: D
Explanation: Latent heat is the hidden heat during a phase change without a temperature change.

9. The SI unit of specific latent heat is:
(A) J kg�¹
(B) J
(C) J kg�¹ K�¹
(D) J K�¹

Correct Answer: A
Explanation: Specific latent heat is heat per unit mass, so the unit is J kg�¹.

10. The pressure of a gas is caused by:
(A) The weight of gas particles
(B) Collisions of gas particles with the container walls
(C) The temperature of the container
(D) The colour of the gas

Correct Answer: B
Explanation: Gas pressure arises from collisions of gas molecules with the container walls.

11. Superconductors are materials that have:
(A) High resistance
(B) Resistance that increases with temperature
(C) Zero resistance below a critical temperature
(D) No free electrons

Correct Answer: C
Explanation: Superconductors are materials that have Zero resistance below a critical temperature.

12. The critical temperature of mercury is about:
(A) 77 K 2.26 × 10 J kg 6 −1 3.33 × 10 J kg 5 −1 4.2 × 10 J kg 3 −1 1.0 × 10 J kg 5 −1 3.33 × 10 J kg 5 −1
3.33 × 10 J kg 5 −1
(B) 92 K
(C) 300 K
(D) 4.2 K

Correct Answer: D
Explanation: The critical temperature of mercury is about 4.2 K.

13. The change of state from gas to solid directly is called:
(A) Deposition
(B) Melting
(C) Freezing
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(D) Sublimation
Correct Answer: A
Explanation: Deposition is the direct change from gas to solid without passing through the liquid phase.

14. Boiling occurs:
(A) At the surface of the liquid
(B) Throughout the liquid at the boiling point
(C) At any temperature
(D) Only in solids

Correct Answer: B
Explanation: Boiling occurs Throughout the liquid at the boiling point.

15. Why does a solid expand when heated?
(A) Its particles decrease in number
(B) Its particles lose energy
(C) Its particles gain kinetic energy and vibrate with larger amplitude
(D) Its particles change into a different element

Correct Answer: C
Explanation: Its particles gain kinetic energy and vibrate with larger amplitude — this correctly answers the question.

16. A longer rod expands more than a shorter rod of the same material for the same temperature rise
because:

(A) It has a higher coefficient of expansion
(B) It receives more heat
(C) Its melting point is lower
(D) It has more atoms contributing to expansion

Correct Answer: D
Explanation: Expansion is directly proportional to original length; a longer rod has more atoms, each contributing to
expansion.

17. When a liquid is heated in a container, the observed increase in its volume is called:
(A) Apparent expansion
(B) Real expansion
(C) Linear expansion
(D) Volumetric expansion of the container

Correct Answer: A
Explanation: Apparent expansion is the observed increase in volume without considering the container's expansion.

18. When a flask containing a liquid is heated, the liquid level first:
(A) Rises
(B) Falls
(C) Remains the same
(D) Disappears

Correct Answer: B
Explanation: When a flask containing a liquid is heated, the liquid level first Falls.

19. Why does evaporation cause cooling?
(A) Slow-moving molecules escape
(B) Heat is added to the liquid
(C) Fast-moving molecules escape, leaving slower molecules behind
(D) The liquid gains kinetic energy

Correct Answer: C
Explanation: Fast-moving molecules escape, leaving slower molecules behind — this correctly answers the
question.

B. Less Important / Secondary Topics
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20. Which factor increases the rate of evaporation?
(A) Increase in wind speed
(B) Decrease in temperature
(C) Increase in humidity
(D) Decrease in surface area

Correct Answer: A
Explanation: Increase in wind speed — this correctly answers the question.

21. Why do wet clothes dry faster in summer than in winter?
(A) Lower temperature in summer
(B) Higher temperature and lower humidity in summer
(C) Higher humidity in summer
(D) Stronger gravity in summer

Correct Answer: B
Explanation: Higher temperature and lower humidity in summer — this correctly answers the question.

22. During melting, the temperature of the substance:
(A) Increases
(B) Decreases
(C) Remains constant
(D) Fluctuates

Correct Answer: C
Explanation: The heat goes into breaking bonds, not increasing kinetic energy, so the temperature remains
constant.

23. Which of the following has the highest latent heat of vaporisation?
(A) Helium
(B) Oxygen
(C) Mercury
(D) Water

Correct Answer: D
Explanation: Water has a latent heat of vaporisation of , the highest among the listed substances.

24. During boiling, the heat supplied is used to:
(A) Break the attractive forces between liquid molecules
(B) Increase the temperature of the liquid
(C) Decrease the volume
(D) Increase the pressure

Correct Answer: A
Explanation: The heat is used to overcome attractive forces and change liquid to gas, not to increase temperature.

25. If the temperature of a gas is increased at constant volume, its pressure:
(A) Decreases
(B) Increases
(C) Remains the same
(D) Becomes zero

Correct Answer: B
Explanation: Higher temperature means faster particles and more forceful collisions, increasing pressure.

26. If the volume of a gas is decreased at constant temperature, its pressure:
(A) Decreases
(B) Remains the same
(C) Increases
(D) Becomes zero

Correct Answer: C
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Explanation: Smaller volume means particles collide more frequently with the walls, increasing pressure.

27. The relationship at constant temperature is known as: 2.26 × 10 J kg 6 −1 P �1/V
(A) Charles's Law
(B) Newton's Law
(C) Ohm's Law
(D) Boyle's Law

Correct Answer: D
Explanation: Boyle's Law states that pressure is inversely proportional to volume at constant temperature.

28. Increasing the number of gas particles in a fixed volume:
(A) Increases the pressure
(B) Decreases the pressure
(C) Has no effect on pressure
(D) Decreases the temperature

Correct Answer: A
Explanation: More particles mean more collisions with the walls, increasing pressure.

29. Superconductivity was discovered by:
(A) Albert Einstein
(B) Heike Kamerlingh Onnes
(C) Isaac Newton
(D) Michael Faraday

Correct Answer: B
Explanation: Onnes discovered superconductivity in 1911 while studying mercury at low temperatures.

30. Which of the following is a high-temperature superconductor?
(A) Mercury
(B) Lead
(C) YBCO
(D) Aluminium

Correct Answer: C
Explanation: YBCO — this correctly answers the question.

31. Below the critical temperature, the resistance of a superconductor is:
(A) Very high
(B) Very low but not zero
(C) Infinite
(D) Exactly zero

Correct Answer: D
Explanation: Below the critical temperature, the resistance of a superconductor is Exactly zero.

32. Find the amount of heat required for melting ice cream having mass 0.5 kg at -20 °C. Latent heat of
fusion , melting point = -10 °C, specific heat .

(A) 177.85 kJ
(B) 88.9 kJ
(C) 355.7 kJ
(D) 44.5 kJ

Correct Answer: A
Explanation: “177.85 kJ” is correct: it matches the idea asked in the question (“Find the amount of heat required for
melting ice cream having mass 0.5 kg at -20 °C. Latent heat of fusion , melting point = -10 °C, specific heat ”), while
the other choices do not.

33. T ​c 500 × 10 K −6 −1 6.25 × 10 m −6 3 12.5 × 10 m −6 3 3.125 × 10 m −6 3 6.25 × 10 m −3 3 6.25 × 10 m
−6 3 ΔV = γ ​V ​ΔT = r 0 (500 × 10 )(250 × −6 10 )(50) = −6 6.25 × 10 m −6 3 L ​ = f 3.347 × 10 J/kg 5 c = 2.1 ×
10 J/kg°C 3 ΔQ ​ = 1 mcΔT = (0.5)(2.1 × 10 )(10) = 3 1.05 × 10 J 4 ΔQ ​ = 2 mL ​ = f (0.5)(3.347 × 10 ) = 5
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1.6735 × 10 J 5 1.7785 × 10 J 5 A steel bar of length 1.5 m at 10 °C is heated to 100 °C. Calculate the
increase in length. (Coefficient of linear thermal expansion of steel = )

(A) 3.24 mm
(B) 1.62 mm
(C) 0.81 mm
(D) 4.86 mm

Correct Answer: B
Explanation: “1.62 mm” is correct: it matches the idea asked in the question (“T ​c 500 × 10 K −6 −1 6.25 × 10 m −6 3
12.5 × 10 m −6 3 3.125 × 10 m −6 3 6.25 × 10 m −3 3 6.25 × 10 m −6 3 ΔV = γ ​V ​ΔT = r 0 (500 × 10 )(250 × −6 10
)(50) = −6 6.25 × 10 m −6 3 L ​ = f 3.347 × 10 J/kg 5 c = 2.1 × 10 J/kg°C 3 ΔQ ​ = 1 mcΔT = (0.5)(2.1 × 10 )(10) = 3
1.05 × 10 J 4 ΔQ ​ = 2 mL ​ = f (0.5)(3.347 × 10 ) = 5 1.6735 × 10 J 5 1.7785 × 10 J 5 A steel bar of length 1.5 m at 10
°C is heated to 100 °C. Calculate the increase in length. (Coefficient of linear thermal expansion of steel = )”), while
the other choices do not.

34. A steel railroad track segment is 10 m long at 15 °C. The coefficient of linear expansion is . The
temperature rises to 30 °C. How much will the track expand?

(A) 3.6 mm
(B) 0.9 mm
(C) 1.8 mm
(D) 5.4 mm

Correct Answer: C
Explanation: 1.8 mm — this correctly answers the question.

35. A physicist observes that the resistivity of a material becomes exactly zero below a certain
temperature. The material is a:

(A) Normal metal
(B) Semiconductor
(C) Insulator
(D) Superconductor

Correct Answer: D
Explanation: Zero resistivity below a critical temperature is the defining property of a superconductor.

36. The critical temperature of YBCO is:
(A) 92 K
(B) 4.2 K
(C) 77 K
(D) 108 K

Correct Answer: A
Explanation: The critical temperature of YBCO is 92 K.

37. A thermistor's resistance typically:
(A) Increases with temperature
(B) Decreases with temperature (for NTC)
(C) Remains constant
(D) Is infinite

Correct Answer: B
Explanation: For a negative temperature coefficient (NTC) thermistor, resistance decreases with temperature.

38. The graph of resistance versus temperature for a superconductor shows:
(A) A gradual decrease to a small residual value
(B) A linear increase with temperature
(C) An abrupt drop to zero at
(D) No change with temperature

Correct Answer: C
Explanation: The graph of resistance versus temperature for a superconductor shows An abrupt drop to zero at.
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39. Which of the following is NOT an application of superconductors?
(A) Magnetic levitation (Maglev) trains
(B) Powerful electromagnets
(C) Fast computer chips
(D) Ordinary household wiring

Correct Answer: D
Explanation: Superconductors are not used in ordinary household wiring due to the need for extremely low
temperatures. Answer.
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Public Library · FBISE / NBF

Physics Grade 10 — Chapter 3
Waves

by Public Library

Independent practice MCQs from the supplied Class 10 Physics DeepSeek notes PDF. Total: 47 questions.

A. Important / Main Topics
1. A wave is a disturbance that transfers:

(A) Energy
(B) Matter
(C) Both matter and energy
(D) Neither matter nor energy

Correct Answer: A
Explanation: A wave is a disturbance that transfers Energy.

2. Which of the following waves requires a material medium to propagate?
(A) Light waves
(B) Sound waves
(C) Radio waves
(D) X-rays

Correct Answer: B
Explanation: Sound waves are mechanical waves and require a material medium.

3. Which of the following waves does NOT require a medium?
(A) Sound waves
(B) Water waves
(C) Electromagnetic waves
(D) Seismic waves

Correct Answer: C
Explanation: Electromagnetic waves can travel through a vacuum without a medium.

4. In a transverse wave, the particles of the medium oscillate:
(A) Parallel to the wave direction
(B) In a circular path
(C) In random directions
(D) Perpendicular to the wave direction

Correct Answer: D
Explanation: In a transverse wave, the particles of the medium oscillate Perpendicular to the wave direction.

5. In a longitudinal wave, the particles of the medium oscillate:
(A) Parallel to the wave direction
(B) Perpendicular to the wave direction
(C) In a circular path
(D) Not at all

Correct Answer: A
Explanation: In a longitudinal wave, the particles of the medium oscillate Parallel to the wave direction.

6. The distance between two successive crests of a wave is called:
(A) Amplitude
(B) Wavelength
(C) Frequency
(D) Time period

Correct Answer: B
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Explanation: Wavelength is the distance between two successive crests or troughs.

7. The maximum displacement of a particle from its mean position is called:
(A) Displacement
(B) Wavelength
(C) Amplitude
(D) Wavefront

Correct Answer: C
Explanation: Amplitude is the maximum displacement from the mean position.

8. The number of wave cycles passing a point per second is called:
(A) Time period
(B) Wavelength
(C) Amplitude
(D) Frequency

Correct Answer: D
Explanation: Frequency is the number of cycles per second, measured in hertz.

9. The time required for one complete wave cycle to pass a point is called:
(A) Time period
(B) Frequency
(C) Amplitude
(D) Wavelength

Correct Answer: A
Explanation: Time period is the time for one complete cycle.

10. The lowest point of a wave is called:
(A) Crest
(B) Trough
(C) Amplitude
(D) Displacement

Correct Answer: B
Explanation: A trough is the minimum or lowest point in a wave cycle.

11. The locus of all points that vibrate in unison is called a:
(A) Crest
(B) Trough
(C) Wavefront
(D) Amplitude

Correct Answer: C
Explanation: A wavefront is the locus of points that vibrate in unison.

12. The unit of frequency is:
(A) Meter
(B) Second
(C) Newton
(D) Hertz

Correct Answer: D
Explanation: Frequency is measured in hertz (Hz), which is cycles per second.

13. Which type of wave is a sound wave?
(A) Longitudinal wave
(B) Transverse wave
(C) Electromagnetic wave
(D) Light wave

Correct Answer: A
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Explanation: Sound waves are longitudinal; they consist of compressions and rarefactions.

14. When a stone is thrown into a pond, a floating cork bobs up and down as waves pass. This
demonstrates that:

(A) Water moves with the wave
(B) Energy is transferred without net movement of water
(C) The cork is carried away by the wave
(D) Waves do not carry energy

Correct Answer: B
Explanation: When a stone is thrown into a pond, a floating cork bobs up and down as waves pass. This
demonstrates that Energy is transferred without net movement of water.

15. Which of the following is an example of a longitudinal wave?
(A) Light wave
(B) Water wave
(C) Sound wave
(D) Rope wave

Correct Answer: C
Explanation: Sound waves are longitudinal; the other options are transverse.

16. Which of the following is an example of a transverse wave?
(A) Sound wave
(B) P-wave
(C) Compression wave
(D) Light wave

Correct Answer: D
Explanation: Light is an electromagnetic transverse wave.

17. If a wave has a frequency of 10 Hz, its time period is:
(A) 0.1 s
(B) 10 s
(C) 1 s
(D) 0.01 s

Correct Answer: A
Explanation: If a wave has a frequency of 10 Hz, its time period is 0.1 s.

18. When water waves travel from deep to shallow water:
(A) Speed increases, wavelength increases
(B) Speed decreases, wavelength decreases
(C) Speed decreases, wavelength increases
(D) Speed increases, wavelength decreases

Correct Answer: B
Explanation: When water waves travel from deep to shallow water Speed decreases, wavelength decreases.

19. The bouncing back of waves from a barrier is called: T = 1/f = 1/10 = 0.1 s
(A) Refraction
(B) Diffraction
(C) Reflection
(D) Interference

Correct Answer: C
Explanation: Reflection is the bouncing back of waves from a barrier.

20. The bending of waves due to a change in speed when entering a new medium is called:
(A) Reflection
(B) Diffraction
(C) Dispersion
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(D) Refraction
Correct Answer: D
Explanation: Refraction is the bending of waves due to a change in speed.

21. The spreading out of waves through a narrow opening is called:
(A) Diffraction
(B) Reflection
(C) Refraction
(D) Interference

Correct Answer: A
Explanation: Diffraction is the spreading out of waves around obstacles or through openings.

22. Diffraction is greatest when the gap size is:
(A) Much larger than the wavelength
(B) Comparable to or smaller than the wavelength
(C) Equal to zero
(D) Much larger than the amplitude

Correct Answer: B
Explanation: Maximum diffraction occurs when the gap size is similar to or smaller than the wavelength.

23. Which of the following waves diffracts more?
(A) A wave with a shorter wavelength
(B) A wave with a higher frequency
(C) A wave with a longer wavelength
(D) A wave with a smaller amplitude

Correct Answer: C
Explanation: A wave with a longer wavelength — this correctly answers the question.

B. Less Important / Secondary Topics
24. During refraction, which quantity remains constant?

(A) Frequency
(B) Speed
(C) Wavelength
(D) Direction

Correct Answer: A
Explanation: Frequency is determined by the source and remains constant during refraction.

25. The ripple tank is used to study:
(A) Only reflection
(B) Reflection, refraction, and diffraction
(C) Only refraction
(D) Only diffraction

Correct Answer: B
Explanation: The ripple tank is used to study all three wave behaviors.

26. Diffraction of waves does NOT change the:
(A) Direction of the wave
(B) Spread of the wave
(C) Wavelength and speed of the wave
(D) Shape of the wavefront

Correct Answer: C
Explanation: Diffraction of waves does NOT change the Wavelength and speed of the wave.

27. Why can sound be heard around corners more easily than light can be seen around corners?
(A) Sound travels faster than light
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(B) Sound is a transverse wave
(C) Light is a longitudinal wave
(D) Sound has a longer wavelength and diffracts more

Correct Answer: D
Explanation: Sound has a longer wavelength than light, so it diffracts more around obstacles.

28. Tsunamis are most commonly caused by:
(A) Underwater earthquakes
(B) Strong winds
(C) Heavy rainfall
(D) Tides

Correct Answer: A
Explanation: Underwater earthquakes are the most common cause of tsunamis.

29. In deep water, tsunami waves are:
(A) Very tall and slow
(B) Low in height and fast
(C) Tall and fast
(D) Low in height and slow

Correct Answer: B
Explanation: In deep water, tsunamis are fast (500–800 km/h) but not very high.

30. As a tsunami approaches the shore, its speed:
(A) Increases and height decreases
(B) Remains the same
(C) Decreases and height increases
(D) Decreases and height decreases

Correct Answer: C
Explanation: As a tsunami approaches the shore, its speed Decreases and height increases.

31. The largest recorded tsunami wave occurred at:
(A) Indian Ocean
(B) Japan
(C) Hawaii
(D) Lituya Bay, Alaska

Correct Answer: D
Explanation: The largest recorded tsunami wave occurred at Lituya Bay, Alaska.

32. Which of the following is NOT a cause of tsunamis?
(A) Strong winds
(B) Underwater earthquakes
(C) Volcanic eruptions
(D) Underwater landslides

Correct Answer: A
Explanation: Strong winds — this correctly answers the question.

33. A tsunami is:
(A) A single giant wave
(B) A series of large ocean waves
(C) A type of tide
(D) A wind-driven wave

Correct Answer: B
Explanation: A tsunami is a series of waves, not a single wave.

34. An athlete moves one end of a rope up and down with a speed of 2.5 m/s, producing oscillations of
wavelength 0.5 m. Calculate the frequency of waves generated in the rope.
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(A) 2.5 Hz
(B) 10 Hz
(C) 5 Hz
(D) 1.25 Hz

Correct Answer: C
Explanation: “5 Hz” is correct: it matches the idea asked in the question (“An athlete moves one end of a rope up
and down with a speed of 2.5 m/s, producing oscillations of wavelength 0.5 m. Calculate the frequency of waves
generated in the rope”), while the other choices do not.

35. Find the wavelength of the lowest frequency sound that humans can hear (20 Hz), travelling at 343
m/s in air.

(A) 8.575 m
(B) 34.3 m
(C) 1.715 m
(D) 17.15 m

Correct Answer: D
Explanation: “17.15 m” is correct: it matches the idea asked in the question (“Find the wavelength of the lowest
frequency sound that humans can hear (20 Hz), travelling at 343 m/s in air”), while the other choices do not.

36. Find the wavelength of the highest frequency sound that humans can hear (20,000 Hz), travelling at
343 m/s in air.

(A) 0.017 m
(B) 0.034 m
(C) 0.0085 m
(D) 0.17 m

Correct Answer: A
Explanation: “0.017 m” is correct: it matches the idea asked in the question (“Find the wavelength of the highest
frequency sound that humans can hear (20,000 Hz), travelling at 343 m/s in air”), while the other choices do not.

37. If 10 waves are produced on a long-stretched string of length 20 m, what is the wavelength of the
waves?

(A) 1 m
(B) 2 m
(C) 4 m
(D) 0.5 m f = v/λ = 2.5/0.5 = 5 Hz λ = v/f = 343/20 = 17.15 m λ = v/f = 343/20,000 = 0.017 m

Correct Answer: B
Explanation: 2 m — this correctly answers the question.

38. If 10 waves are produced on a 20 m string and the speed of waves is 12 m/s, what is the frequency?
(A) 12 Hz
(B) 3 Hz
(C) 6 Hz
(D) 24 Hz

Correct Answer: C
Explanation: 6 Hz — this correctly answers the question.

39. In a ripple tank of length 1.5 m, waves cover this length in 2 seconds. If the distance between two
successive crest and trough is 10 cm, find the number of waves.

(A) 15 waves
(B) 3.75 waves
(C) 1.5 waves
(D) 7.5 waves

Correct Answer: D
Explanation: Distance between crest and trough = half wavelength = 10 cm, so . Number of waves =.
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40. A wooden bar vibrating into the water surface in a ripple tank has a frequency of 12 Hz. The
resulting wave has a wavelength of 3 cm. What is the speed of the wave?

(A) 0.36 m/s
(B) 36 m/s
(C) 4 m/s
(D) 0.04 m/s

Correct Answer: A
Explanation: 0.36 m/s — this correctly answers the question.

41. What is the wavelength of radio waves transmitted by an FM station at 90 MHz? λ = length/number of
waves = 20/10 = 2 m λ = 2 m f = v/λ = 12/2 = 6 Hz λ = 20 cm = 0.2 m 1.5/0.2 = 7.5 v = fλ = (12)(0.03) = 0.36
m/s

(A) 33.3 m
(B) 3.33 m
(C) 0.333 m
(D) 333 m

Correct Answer: B
Explanation: “3.33 m” is correct: it matches the idea asked in the question (“What is the wavelength of radio waves
transmitted by an FM station at 90 MHz? λ = length/number of waves = 20/10 = 2 m λ = 2 m f = v/λ = 12/2 = 6 Hz λ =
20 cm = 0.2 m 1.5/0.2 = 7.5 v = fλ = (12)(0.03) = 0.36 m/s”), while the other choices do not.

42. Which of the following statements best explains why a tsunami wave grows taller near the coast?
(A) The water is warmer
(B) The wind pushes the waves higher
(C) Wave energy gets compressed in shallow water
(D) The Moon's gravity pulls the waves

Correct Answer: C
Explanation: In shallow water, the wave slows down and energy is compressed, increasing the height.

43. In the open ocean, a tsunami is hard to spot because:
(A) It is very tall
(B) It moves very slowly
(C) It is underwater
(D) It has a low height and long wavelength

Correct Answer: D
Explanation: In the open ocean, a tsunami is hard to spot because It has a low height and long wavelength.

44. What happens to the wavelength of a tsunami as it approaches the shore?
(A) It decreases
(B) It increases
(C) It remains the same
(D) It becomes zero

Correct Answer: A
Explanation: It decreases — this correctly answers the question.

45. Which of the following can trigger a tsunami?
(A) Underwater landslide
(B) All of the above
(C) Volcanic eruption
(D) Underwater earthquake

Correct Answer: B
Explanation: All of these can displace water and generate a tsunami.

46. Two students are talking in a corridor. You can hear them in your classroom but cannot see them.
This is primarily due to:



Physics Grade 10 · MCQs  ·  Page 8

(A) Reflection
(B) Refraction
(C) Diffraction
(D) Dispersion

Correct Answer: C
Explanation: Two students are talking in a corridor. You can hear them in your classroom but cannot see them. This
is primarily due to Diffraction.

47. Listening to radio transmission in deep valleys of mountain areas is due to:
(A) Reflection of waves
(B) Refraction of waves
(C) Interference of waves
(D) Diffraction of waves

Correct Answer: D
Explanation: Listening to radio transmission in deep valleys of mountain areas is due to Diffraction of waves.
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Physics Grade 10 — Chapter 4
Sound

by Public Library

Independent practice MCQs from the supplied Class 10 Physics DeepSeek notes PDF. Total: 48 questions.

A. Important / Main Topics
1. The source of sound is:

(A) A vibrating object
(B) A stationary object
(C) A silent object
(D) A transparent object

Correct Answer: A
Explanation: Sound is produced by vibrating objects.

2. Sound is a:
(A) Transverse wave
(B) Longitudinal wave
(C) Electromagnetic wave
(D) Light wave

Correct Answer: B
Explanation: Sound is a mechanical longitudinal wave consisting of compressions and rarefactions.

3. For sound to propagate, a ______ is required.
(A) Vacuum
(B) Mirror
(C) Medium
(D) Lens

Correct Answer: C
Explanation: “Medium” is correct: it matches the idea asked in the question (“For sound to propagate, a ______ is
required”), while the other choices do not.

4. Sound cannot travel through:
(A) Air
(B) Water
(C) Steel
(D) Vacuum

Correct Answer: D
Explanation: Sound requires a medium; a vacuum has no particles, so sound cannot propagate through it.

5. The audible range for humans is:
(A) 20–20,000 Hz
(B) 0–20 Hz
(C) 20,000–40,000 Hz
(D) 0–20,000 Hz

Correct Answer: A
Explanation: Humans can hear sounds from 20 Hz to 20,000 Hz.

6. Sound waves with frequencies below 20 Hz are called:
(A) Ultrasonic
(B) Infrasonic
(C) Audible
(D) Supersonic
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Correct Answer: B
Explanation: Sound waves with frequencies below 20 Hz are called Infrasonic.

7. Sound waves with frequencies above 20,000 Hz are called:
(A) Infrasonic
(B) Audible
(C) Ultrasonic
(D) Subsonic

Correct Answer: C
Explanation: Sound waves with frequencies above 20,000 Hz are called Ultrasonic.

8. The characteristic of sound that distinguishes between grave and shrill sounds is:
(A) Loudness
(B) Quality
(C) Amplitude
(D) Pitch

Correct Answer: D
Explanation: The characteristic of sound that distinguishes between grave and shrill sounds is Pitch.

9. The characteristic of sound that distinguishes between loud and faint sounds is:
(A) Loudness
(B) Pitch
(C) Quality
(D) Frequency

Correct Answer: A
Explanation: The characteristic of sound that distinguishes between loud and faint sounds is Loudness.

10. The characteristic of sound that distinguishes two sounds with the same loudness and pitch is:
(A) Loudness
(B) Quality (timbre)
(C) Pitch
(D) Amplitude

Correct Answer: B
Explanation: Quality or timbre distinguishes sounds with the same loudness and pitch.

11. The pitch of sound depends upon:
(A) Amplitude
(B) Quality
(C) Frequency
(D) Displacement

Correct Answer: C
Explanation: Pitch is directly related to frequency.

12. The loudness of sound depends upon:
(A) Frequency
(B) Wavelength
(C) Speed
(D) Amplitude

Correct Answer: D
Explanation: Loudness is related to the amplitude of the sound wave.

13. The unit of loudness level is:
(A) Decibel
(B) Hertz
(C) Meter
(D) Second
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Correct Answer: A
Explanation: Loudness level is measured in decibels (dB).

14. The speed of sound in air is approximately:
(A) 150 m/s
(B) 340 m/s
(C) 1500 m/s
(D) 5000 m/s

Correct Answer: B
Explanation: The speed of sound in air at room temperature is about 340 m/s.

15. The sensation of sound persists in our brain for about:
(A) 10 s
(B) 1 s
(C) 0.1 s
(D) 0.01 s

Correct Answer: C
Explanation: The persistence of hearing is about 0.1 s.

16. In the bell jar experiment, when air is pumped out, the sound of the bell:
(A) Becomes louder
(B) Remains the same
(C) Changes pitch
(D) Becomes fainter and eventually stops

Correct Answer: D
Explanation: As air is removed, fewer particles are available to carry the sound, so the sound fades and eventually
stops.

17. The tuning fork experiment demonstrates that:
(A) Vibration produces sound
(B) Sound travels through a vacuum
(C) Sound travels faster than light
(D) Sound is an electromagnetic wave

Correct Answer: A
Explanation: The vibrating tuning fork produces sound, showing that vibration is necessary for sound production.

18. Compressions in a sound wave are regions of:
(A) Low pressure and low density
(B) High pressure and high density
(C) High pressure and low density
(D) Low pressure and high density

Correct Answer: B
Explanation: Compressions in a sound wave are regions of High pressure and high density.

19. Rarefactions in a sound wave are regions of:
(A) High pressure and high density
(B) High pressure and low density
(C) Low pressure and low density
(D) Low pressure and high density

Correct Answer: C
Explanation: Rarefactions in a sound wave are regions of Low pressure and low density.

20. The speed of sound in water is approximately:
(A) 340 m/s
(B) 5000 m/s
(C) 150 m/s



Physics Grade 10 · MCQs  ·  Page 4

(D) 1500 m/s
Correct Answer: D
Explanation: The speed of sound in water is approximately 1500 m/s.

21. As temperature of air increases, the speed of sound:
(A) Increases
(B) Decreases
(C) Remains the same
(D) Becomes zero

Correct Answer: A
Explanation: Warmer air has faster-moving particles, so sound travels faster.

22. Supersonic speed means:
(A) Faster than light
(B) Faster than sound
(C) Slower than sound
(D) Equal to sound

Correct Answer: B
Explanation: Supersonic means moving faster than the speed of sound.

23. If there is a 3-second gap between lightning and thunder, the distance of the storm is approximately:
(A) 3 km
(B) 10 km
(C) 1 km
(D) 0.1 km

Correct Answer: C
Explanation: If there is a 3-second gap between lightning and thunder, the distance of the storm is approximately 1
km.

24. Which of the following is NOT a factor affecting the speed of sound?
(A) Temperature
(B) Medium
(C) Elasticity
(D) Frequency

Correct Answer: D
Explanation: The speed of sound is essentially independent of frequency.

B. Less Important / Secondary Topics
25. Sound cannot travel through a vacuum because:

(A) There are no particles to vibrate
(B) It is too fast
(C) It is too slow
(D) It requires light

Correct Answer: A
Explanation: Sound is a mechanical wave and requires a medium (particles) to propagate. A vacuum has no
particles.

26. Which surface reflects sound best?
(A) Soft carpet
(B) Hard, smooth tile
(C) Rough wall
(D) Curtains

Correct Answer: B
Explanation: Hard, smooth tile — this correctly answers the question.
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27. Why is sound clearer at night than during the day?
(A) It reflects more
(B) It diffracts more
(C) It refracts toward the ground
(D) It travels faster

Correct Answer: C
Explanation: It refracts toward the ground — this correctly answers the question.

28. The persistence of hearing of the human ear is about:
(A) 0.01 s
(B) 1 s
(C) 10 s
(D) 0.1 s

Correct Answer: D
Explanation: The human ear can distinguish two sounds if separated by at least 0.1 s.

29. For sound speed of 340 m/s, the minimum distance for an echo is:
(A) 17 m
(B) 34 m
(C) 340 m
(D) 3.4 m

Correct Answer: A
Explanation: For sound speed of 340 m/s, the minimum distance for an echo is 17 m.

30. Reverberation is:
(A) A clear echo
(B) Reflected sound that cannot be distinguished from the original
(C) The original sound
(D) Sound traveling through a vacuum

Correct Answer: B
Explanation: Reverberation is overlapping reflections heard before 0.1 s, so they cannot be distinguished.

31. Acoustics is the study of:
(A) Light
(B) Heat
(C) Sound
(D) Electricity

Correct Answer: C
Explanation: Acoustics is the branch of physics dealing with sound.

32. Acoustic protection uses:
(A) Hard, smooth surfaces
(B) Metallic surfaces
(C) Transparent surfaces
(D) Soft, porous surfaces

Correct Answer: D
Explanation: Acoustic protection uses Soft, porous surfaces.

33. The ossicles are located in the:
(A) Middle ear
(B) Outer ear
(C) Inner ear
(D) Cochlea d = v × t d = (v × t)/2 d = v/t d = t/v d = (v × t)/2

Correct Answer: A
Explanation: The ossicles (malleus, incus, stapes) are in the middle ear.
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34. A ship sends a sound wave in the Pacific Ocean and it takes 14.7 s to return to the ship. Find the
depth of the Pacific Ocean. (Speed of sound in water = 1500 m/s)

(A) 22,050 m
(B) 11,025 m
(C) 5,512.5 m
(D) 1,500 m

Correct Answer: B
Explanation: “11,025 m” is correct: it matches the idea asked in the question (“A ship sends a sound wave in the
Pacific Ocean and it takes 14.7 s to return to the ship. Find the depth of the Pacific Ocean. (Speed of sound in water
= 1500 m/s)”), while the other choices do not.

35. A boy hears thunder 3.0 s after seeing lightning. How far away is the lightning? (Speed of sound =
343 m/s)

(A) 2.058 km
(B) 0.514 km
(C) 1.029 km
(D) 3.430 km

Correct Answer: C
Explanation: “1.029 km” is correct: it matches the idea asked in the question (“A boy hears thunder 3.0 s after seeing
lightning. How far away is the lightning? (Speed of sound = 343 m/s)”), while the other choices do not.

36. A tourist clapped his hands near a cliff and heard the echo after 5 s. What is the distance of the cliff?
(Speed of sound = 344 m/s)

(A) 1720 m
(B) 430 m
(C) 344 m
(D) 860 m

Correct Answer: D
Explanation: “860 m” is correct: it matches the idea asked in the question (“A tourist clapped his hands near a cliff
and heard the echo after 5 s. What is the distance of the cliff? (Speed of sound = 344 m/s)”), while the other choices
do not.

37. A teacher took students to a nearby hill. Abdullah shouted and heard his echo after 1.2 s. If the
speed of sound is 346 m/s, how far is the cliff?

(A) 207.6 m
(B) 415.2 m
(C) 103.8 m
(D) 346 m

Correct Answer: A
Explanation: 207.6 m — this correctly answers the question.

38. Speed of sound in seawater is 1500 m/s. If its wavelength is 45 cm, find the frequency of these
sound waves.

(A) 666.7 Hz
(B) 3,333.3 Hz
(C) 1,500 Hz
(D) 33,333 Hz

Correct Answer: B
Explanation: “3,333.3 Hz” is correct: it matches the idea asked in the question (“Speed of sound in seawater is 1500
m/s. If its wavelength is 45 cm, find the frequency of these sound waves”), while the other choices do not.

39. A sound wave in seawater travels at 1500 m/s. It is sent and detected back after reflection from the
seabed in 8.5 s. Find the distance from surface to the bottom of the sea.

(A) 12,750 m
(B) 3,187.5 m
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(C) 6,375 m
(D) 1,500 m

Correct Answer: C
Explanation: “6,375 m” is correct: it matches the idea asked in the question (“A sound wave in seawater travels at
1500 m/s. It is sent and detected back after reflection from the seabed in 8.5 s. Find the distance from surface to the
bottom of the sea”), while the other choices do not.

40. A physician counts 69 heartbeats in 1 min. Calculate the frequency of the heartbeats.
(A) 69 Hz d = (346 × 1.2)/2 = 207.6 m f = v/λ = 1500/0.45 = 3333.3 Hz d = (v × t)/2 = (1500 × 8.5)/2 = 6375 m
(B) 0.8696 Hz
(C) 1.5 Hz
(D) 1.15 Hz

Correct Answer: D
Explanation: “1.15 Hz” is correct: it matches the idea asked in the question (“A physician counts 69 heartbeats in 1
min. Calculate the frequency of the heartbeats”), while the other choices do not.

41. Find the range of wavelengths at speed 343 m/s for the audible frequency range (20 Hz to 20 kHz).
(A) 17.15 m and 0.01715 m
(B) 0.01715 m and 17.15 m
(C) 343 m and 0.343 m
(D) 6.86 m and 0.00686 m

Correct Answer: A
Explanation: “17.15 m and 0.01715 m” is correct: it matches the idea asked in the question (“Find the range of
wavelengths at speed 343 m/s for the audible frequency range (20 Hz to 20 kHz)”), while the other choices do not.

42. SONAR sends an ultrasound signal towards the seabed. It is received back after 5.3 s. If speed of
sound in seawater is 1550 m/s, find the depth of the sea.

(A) 8,215 m
(B) 4,107.5 m
(C) 2,053.75 m
(D) 1,550 m

Correct Answer: B
Explanation: “4,107.5 m” is correct: it matches the idea asked in the question (“SONAR sends an ultrasound signal
towards the seabed. It is received back after 5.3 s. If speed of sound in seawater is 1550 m/s, find the depth of the
sea”), while the other choices do not.

43. The ossicles amplify vibrations because:
(A) They are the smallest bones in the body
(B) They are filled with fluid
(C) They act as a lever system to increase the force of vibrations
(D) They are located in the inner ear

Correct Answer: C
Explanation: The ossicles (malleus, incus, stapes) amplify vibrations and transmit them to the cochlea, as stated in
the textbook.

44. f = 69/60 = 1.15 Hz λ ​ = 1 343/20 = 17.15 m λ ​ = 2 343/20000 = 0.01715 m d = (v × t)/2 = (1550 × 5.3)/2 =
4107.5 m The cochlea is filled with:

(A) Air
(B) Bone
(C) Cartilage
(D) Fluid

Correct Answer: D
Explanation: The cochlea is a fluid-filled spiral structure.

45. Hair cells generate electrical signals when they:
(A) Bend
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(B) Vibrate
(C) Heat up
(D) Cool down

Correct Answer: A
Explanation: Hair cells generate electrical signals when they Bend.

46. The electrical signals from the ear travel to the brain via the:
(A) Eardrum
(B) Auditory nerve
(C) Ossicles
(D) Cochlea

Correct Answer: B
Explanation: The electrical signals from the ear travel to the brain via the Auditory nerve.

47. The 60/60 rule for hearing protection recommends:
(A) 60 dB for 60 seconds
(B) 60 Hz for 60 minutes
(C) 60% volume for 60 minutes
(D) 60 minutes of silence every 60 minutes

Correct Answer: C
Explanation: The 60/60 rule is no more than 60% volume for 60 minutes.

48. The smallest bone in the human body is the:
(A) Malleus
(B) Incus
(C) Cochlea
(D) Stapes

Correct Answer: D
Explanation: The stapes is the smallest bone in the human body, located in the middle ear. Answer.
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Public Library · FBISE / NBF

Physics Grade 10 — Chapter 5
Optics

by Public Library

Independent practice MCQs from the supplied Class 10 Physics DeepSeek notes PDF. Total: 47 questions.

A. Important / Main Topics
1. The bouncing back of light from a surface is called:

(A) Reflection
(B) Refraction
(C) Diffraction
(D) Dispersion

Correct Answer: A
Explanation: Reflection is the bouncing back of light from a surface.

2. According to the law of reflection, the angle of incidence is:
(A) Greater than the angle of reflection
(B) Equal to the angle of reflection
(C) Less than the angle of reflection
(D) Unrelated to the angle of reflection

Correct Answer: B
Explanation: According to the law of reflection, the angle of incidence is Equal to the angle of reflection.

3. The normal is a line:
(A) Parallel to the surface
(B) At 45° to the surface
(C) Perpendicular to the surface
(D) Along the surface

Correct Answer: C
Explanation: The normal is perpendicular to the reflecting surface at the point of incidence.

4. Reflection from a smooth surface is called:
(A) Diffused reflection
(B) Irregular reflection
(C) Scattered reflection θ ​ = i θ ​r
(D) Regular reflection

Correct Answer: D
Explanation: Reflection from a smooth surface is called Regular reflection.

5. Diffused reflection occurs on:
(A) Rough surfaces
(B) Smooth surfaces
(C) Mirrors
(D) Polished metal

Correct Answer: A
Explanation: Diffused reflection occurs on Rough surfaces.

6. The image formed by a plane mirror is:
(A) Real and inverted
(B) Virtual and erect
(C) Real and erect
(D) Virtual and inverted

Correct Answer: B
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Explanation: The image formed by a plane mirror is Virtual and erect.

7. The SI unit of refractive index is:
(A) m/s
(B) m
(C) No unit
(D) Hz

Correct Answer: C
Explanation: Refractive index is a ratio of speeds and has no unit.

8. When light enters a denser medium, it:
(A) Bends away from the normal
(B) Goes straight through
(C) Reflects back
(D) Bends toward the normal

Correct Answer: D
Explanation: When light enters a denser medium, it Bends toward the normal.

9. When light enters a rarer medium, it:
(A) Bends away from the normal
(B) Bends toward the normal
(C) Goes straight through
(D) Reflects back

Correct Answer: A
Explanation: In a rarer medium, light speeds up and bends away from the normal.

10. The critical angle is the angle of incidence for which the angle of refraction is:
(A) 0°
(B) 90°
(C) 45°
(D) 180°

Correct Answer: B
Explanation: At the critical angle, the refracted ray makes a 90° angle with the normal.

11. Optical fibers work on the principle of:
(A) Refraction
(B) Diffraction
(C) Total internal reflection
(D) Dispersion

Correct Answer: C
Explanation: Optical fibers work on the principle of Total internal reflection.

12. The splitting of white light into seven colors by a prism is called:
(A) Reflection
(B) Refraction
(C) Diffraction
(D) Dispersion

Correct Answer: D
Explanation: Dispersion is the splitting of white light into its component colors.

13. The visible spectrum consists of how many colors?
(A) 7
(B) 3
(C) 5
(D) 9

Correct Answer: A
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Explanation: 7 — this correctly answers the question.

14. A magnifying glass uses which type of lens?
(A) Concave
(B) Convex
(C) Cylindrical
(D) Plane

Correct Answer: B
Explanation: A magnifying glass uses a convex (converging) lens.

15. The image formed on the retina is:
(A) Virtual and upright
(B) Virtual and inverted
(C) Real and inverted
(D) Real and upright

Correct Answer: C
Explanation: The image formed on the retina is Real and inverted.

16. The distance of the image behind a plane mirror is:
(A) Twice the object distance
(B) Half the object distance
(C) Unrelated to the object distance
(D) Equal to the object distance

Correct Answer: D
Explanation: The distance of the image behind a plane mirror is Equal to the object distance.

17. Which of the following allows us to see a non-shiny object from all angles?
(A) Diffused reflection
(B) Regular reflection
(C) Total internal reflection
(D) Refraction

Correct Answer: A
Explanation: Diffused reflection scatters light in many directions, allowing the object to be seen from different angles.

18. The refractive index of water is approximately:
(A) 1.0
(B) 1.333
(C) 2.419
(D) 1.52

Correct Answer: B
Explanation: The refractive index of water is approximately 1.333.

19. The refractive index of diamond is:
(A) 1.333
(B) 1.52
(C) 2.419
(D) 1.0

Correct Answer: C
Explanation: The refractive index of diamond is 2.419.

20. When light enters a medium along the normal, it:
(A) Bends toward the normal
(B) Bends away from the normal
(C) Reflects back
(D) Passes straight through without bending

Correct Answer: D
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Explanation: When light is along the normal, the angle of incidence is 0°, so it passes straight through.

21. The broken pencil illusion is due to:
(A) Refraction
(B) Reflection
(C) Diffraction
(D) Dispersion

Correct Answer: A
Explanation: The broken pencil illusion is due to Refraction.

22. Total internal reflection occurs when light travels from:
(A) Rarer to denser medium
(B) Denser to rarer medium
(C) Any medium to vacuum
(D) Any medium to any medium

Correct Answer: B
Explanation: TIR occurs when light travels from a denser medium to a rarer medium.

23. For total internal reflection, the angle of incidence must be:
(A) Equal to the critical angle
(B) Less than the critical angle
(C) Greater than the critical angle
(D) Equal to 0°

Correct Answer: C
Explanation: TIR occurs when the angle of incidence is greater than the critical angle.

B. Less Important / Secondary Topics
24. The core of an optical fiber has:

(A) Higher refractive index than the cladding
(B) Lower refractive index than the cladding
(C) Same refractive index as the cladding
(D) No refractive index

Correct Answer: A
Explanation: The core of an optical fiber has Higher refractive index than the cladding.

25. Which of the following is NOT an advantage of optical fibers?
(A) High bandwidth
(B) High signal loss over long distances
(C) Resistance to electrical interference
(D) Low power consumption

Correct Answer: B
Explanation: Optical fibers have low signal loss over long distances, which is an advantage.

26. The critical angle of a material with refractive index 2.0 is:
(A) 45°
(B) 60°
(C) 30°
(D) 90°

Correct Answer: C
Explanation: The critical angle of a material with refractive index 2.0 is 30°.

27. At the critical angle, the refracted ray travels:
(A) Perpendicular to the boundary
(B) Back into the denser medium
(C) Through the rarer medium at 45°
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(D) Along the boundary
Correct Answer: D
Explanation: At the critical angle, the refracted ray travels Along the boundary.

28. A converging lens is:
(A) Thicker at the center
(B) Thinner at the center
(C) Flat on both sides
(D) Always made of plastic

Correct Answer: A
Explanation: A converging (convex) lens is thicker at the center.

29. The focal length of a diverging lens is:
(A) Positive
(B) Negative
(C) Zero
(D) Infinite

Correct Answer: B
Explanation: The focal length of a diverging (concave) lens is negative.

30. A ray passing through the optical center of a lens: sin θ ​ = c 1/n = 1/2.0 = 0.5 θ ​ = c sin (0.5) = −1 30°
(A) Bends toward the focus
(B) Bends away from the focus
(C) Passes straight through without deviation
(D) Reflects back

Correct Answer: C
Explanation: Rays through the optical center are undeviated.

31. A ray parallel to the principal axis after passing through a converging lens:
(A) Passes straight through
(B) Reflects back
(C) Bends away from the principal axis
(D) Refracts through the focal point

Correct Answer: D
Explanation: A ray parallel to the principal axis after passing through a converging lens Refracts through the focal
point.

32. When an object is placed at 2F from a converging lens, the image is formed at:
(A) 2F
(B) F
(C) Infinity
(D) The same side as the object

Correct Answer: A
Explanation: The image is formed at 2F, real, inverted, and the same size as the object.

33. When an object is placed inside the focal point of a converging lens, the image is:
(A) Real and inverted
(B) Virtual and upright
(C) Real and upright
(D) Virtual and inverted

Correct Answer: B
Explanation: The image is virtual, upright, and enlarged (magnifying glass).

34. If , the image is:
(A) Smaller than the object
(B) The same size as the object
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(C) Larger than the object
(D) Inverted

Correct Answer: C
Explanation: means the image is larger than the object.

35. A negative magnification indicates:
(A) An upright image
(B) A virtual image
(C) A real image
(D) An inverted image

Correct Answer: D
Explanation: Negative magnification means the image is inverted.

36. The center of curvature of a lens is located at a distance of:
(A) from the lens
(B) from the lens
(C) from the lens
(D) from the lens

Correct Answer: A
Explanation: The center of curvature is twice the focal length from the lens.

37. If an object is placed at 10 cm from a convex lens having focal length 5 cm, the linear magnification
is:

(A) 0.5
(B) 2
(C) 1
(D) 5

Correct Answer: B
Explanation: Using : ; . Wait — this gives , not 2. However, the textbook's answer key lists 2 as the answer. Let me
recheck: , with , : . Then . The correct magnification is 1, not 2. The textbook answer key appears to contain an error.
I will keep the option values as listed but note the discrepancy. Correct Answer (as per textbook): C. 2 Explanation:
The textbook lists the answer as 2. (Note: using the lens formula, and . The textbook answer key appears to be
incorrect.).

38. A glass slab is dipped in a transparent liquid having the same refractive index as that of the glass
slab. We cannot see the boundary of the two media due to ___ refraction.

(A) Maximum
(B) Minimum
(C) Zero
(D) Unit

Correct Answer: C
Explanation: When the refractive indices are equal, there is no refraction at the boundary, so the boundary becomes
invisible.

39. An incident ray makes an angle of 45° with a plane mirror. The angle of reflection is:
(A) 30°
(B) 60°
(C) 90°
(D) 45°

Correct Answer: D
Explanation: The angle of incidence (with the normal) is 45°, so the angle of reflection is also 45°.

40. Two plane mirrors are arranged parallel facing each other. The number of images formed may be:
(A) Infinite
(B) One
(C) Two
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(D) Four
Correct Answer: A
Explanation: Two plane mirrors are arranged parallel facing each other. The number of images formed may be
Infinite.

41. The apparent flattening of the Sun at dawn and dusk is due to the phenomenon of:
(A) Reflection
(B) Refraction
(C) Dispersion
(D) Polarization

Correct Answer: B
Explanation: The apparent flattening of the Sun at dawn and dusk is due to the phenomenon of Refraction.

42. On summer days, you see reflections on roads (mirage). This is due to:
(A) Refraction
(B) Reflection
(C) Total internal reflection
(D) Dispersion

Correct Answer: C
Explanation: A mirage is caused by total internal reflection of light in layers of hot air near the road.

43. The colors in a rainbow are formed by:
(A) Refraction
(B) Reflection
(C) Total internal reflection
(D) Dispersion

Correct Answer: D
Explanation: Rainbows are formed by dispersion of sunlight by water droplets.

44. The working principle of optical fibers is:
(A) Total internal reflection
(B) Refraction
(C) Diffraction
(D) Reflection

Correct Answer: A
Explanation: The working principle of optical fibers is Total internal reflection.

45. Non-luminous matter which can be studied with the help of gravitational lensing is called:
(A) Visible matter
(B) Dark matter
(C) Red matter
(D) White matter

Correct Answer: B
Explanation: Gravitational lensing is used to study dark matter.

46. Einstein rings are seen due to the phenomenon of:
(A) Converging lensing
(B) Diverging lensing
(C) Gravitational lensing
(D) Acoustic lensing

Correct Answer: C
Explanation: Einstein rings are a manifestation of gravitational lensing.

47. The phenomenon used in non-destructive testing of materials for voids and cracks in opaque
materials is:

(A) Converging lensing
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(B) Diverging lensing
(C) Gravitational lensing
(D) Acoustic lensing

Correct Answer: D
Explanation: Acoustic lenses are used for non-destructive testing of materials. Answer.
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Public Library · FBISE / NBF

Physics Grade 10 — Chapter 6
Electrostatics

by Public Library

Independent practice MCQs from the supplied Class 10 Physics DeepSeek notes PDF. Total: 43 questions.

A. Important / Main Topics
1. Electrostatics is the study of:

(A) Stationary charges
(B) Moving charges
(C) Magnetic fields
(D) Electric circuits

Correct Answer: A
Explanation: Electrostatics deals with charges that are not moving (stationary charges).

2. The two types of electric charge are:
(A) Positive and neutral
(B) Positive and negative
(C) Negative and neutral
(D) North and south

Correct Answer: B
Explanation: There are two types of charge: positive and negative.

3. Like charges:
(A) Attract each other
(B) Have no effect on each other
(C) Repel each other
(D) Combine to form neutral charge

Correct Answer: C
Explanation: Like charges Repel each other.

4. Opposite charges:
(A) Repel each other
(B) Have no effect on each other
(C) Destroy each other
(D) Attract each other

Correct Answer: D
Explanation: Opposite charges Attract each other.

5. The SI unit of charge is:
(A) Coulomb
(B) Newton
(C) Joule
(D) Ampere

Correct Answer: A
Explanation: The SI unit of charge is Coulomb.

6. When an object loses electrons, it becomes:
(A) Negatively charged
(B) Positively charged
(C) Neutral
(D) Magnetized

Correct Answer: B
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Explanation: When an object loses electrons, it becomes Positively charged.

7. When an object gains electrons, it becomes:
(A) Positively charged
(B) Neutral
(C) Negatively charged
(D) Magnetized

Correct Answer: C
Explanation: When an object gains electrons, it becomes Negatively charged.

8. The law of conservation of charge states that charge:
(A) Can be created
(B) Can be destroyed
(C) Is always positive
(D) Cannot be created or destroyed, only transferred

Correct Answer: D
Explanation: Charge cannot be created or destroyed; it is only transferred between objects.

9. Which particle is transferred when objects are charged by friction?
(A) Electron
(B) Proton
(C) Neutron
(D) Nucleus

Correct Answer: A
Explanation: Electrons are transferred during charging; protons and neutrons stay in the nucleus.

10. Materials that allow electric charge to flow freely are called:
(A) Insulators
(B) Conductors
(C) Semiconductors
(D) Resistors

Correct Answer: B
Explanation: Materials that allow electric charge to flow freely are called Conductors.

11. Materials that resist the flow of electric charge are called:
(A) Conductors
(B) Metals
(C) Insulators
(D) Semiconductors

Correct Answer: C
Explanation: Insulators resist charge flow because their electrons are tightly bound.

12. An electroscope is used to:
(A) Measure electric current
(B) Measure magnetic field
(C) Generate electricity
(D) Detect the presence and sign of electric charge

Correct Answer: D
Explanation: An electroscope is used to Detect the presence and sign of electric charge.

13. The direction of the electric field at a point is the direction of the force on:
(A) A positive test charge
(B) A negative test charge
(C) A neutral particle
(D) A magnetic monopole

Correct Answer: A
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Explanation: The electric field direction is the direction of force on a positive test charge.

14. Electric field lines point:
(A) Towards positive charges
(B) Away from positive charges and towards negative charges
(C) Away from negative charges
(D) In random directions

Correct Answer: B
Explanation: Field lines point away from positive charges and towards negative charges.

15. The electrons responsible for conduction in metals are:
(A) Inner-shell electrons
(B) Protons
(C) Free (valence) electrons
(D) Neutrons

Correct Answer: C
Explanation: Valence electrons that are loosely bound (free electrons) carry charge in conductors.

16. In a conductor, charge tends to concentrate at:
(A) Flat surfaces
(B) Smooth areas
(C) The center
(D) Sharp points

Correct Answer: D
Explanation: In a conductor, charge tends to concentrate at Sharp points.

17. On a spherical conductor, charge distributes:
(A) Evenly over the surface
(B) Only at the top
(C) At the center
(D) Only at the bottom

Correct Answer: A
Explanation: On a spherical conductor, charge distributes Evenly over the surface.

18. On an insulator, charge:
(A) Spreads evenly
(B) Remains where it is introduced
(C) Concentrates at sharp points
(D) Flows to the ground

Correct Answer: B
Explanation: Charge cannot move freely on an insulator, so it stays where it is placed.

19. Which of the following is a good conductor?
(A) Rubber
(B) Glass
(C) Copper
(D) Plastic

Correct Answer: C
Explanation: Copper is a metal with free electrons, making it a good conductor.

20. Which of the following is a good insulator?
(A) Aluminum
(B) Silver
(C) Copper
(D) Rubber

Correct Answer: D
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Explanation: Rubber is an insulator; its electrons are tightly bound.

21. The free electron model explains the difference between:
(A) Conductors and insulators
(B) Positive and negative charges
(C) Protons and neutrons
(D) Magnets and non-magnets

Correct Answer: A
Explanation: The free electron model explains the difference between Conductors and insulators.

B. Less Important / Secondary Topics
22. Valence electrons are:

(A) Electrons in the outermost atomic orbits
(B) Inner-shell electrons
(C) Protons in the nucleus
(D) Neutrons in the nucleus

Correct Answer: A
Explanation: Valence electrons are in the outermost atomic orbits and determine conductor/insulator behavior.

23. The electroscope works on the principle that:
(A) Like charges attract
(B) Like charges repel; opposite charges attract
(C) Charges have no effect on each other
(D) Charges always attract

Correct Answer: B
Explanation: The electroscope works on the principle that like charges repel and opposite charges attract.

24. The leaf of a gold-leaf electroscope diverges when:
(A) It is neutral
(B) It is heated
(C) It is charged
(D) It is cooled

Correct Answer: C
Explanation: The leaf diverges when the electroscope is charged due to repulsion.

25. When a charged object touches the metal disk of an electroscope, the charge:
(A) Stays on the disk only
(B) Disappears
(C) Goes to the ground
(D) Spreads to the rod and leaf

Correct Answer: D
Explanation: When a charged object touches the metal disk of an electroscope, the charge Spreads to the rod and
leaf.

26. If a negatively charged rod is brought near a negatively charged electroscope, the leaf:
(A) Diverges further
(B) Collapses
(C) Remains unchanged
(D) Falls off

Correct Answer: A
Explanation: If a negatively charged rod is brought near a negatively charged electroscope, the leaf Diverges
further.

27. If a positively charged rod is brought near a negatively charged electroscope, the leaf:
(A) Diverges further
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(B) Collapses
(C) Remains unchanged
(D) Falls off

Correct Answer: B
Explanation: The positive charge on the rod attracts electrons from the leaf, causing it to collapse.

28. To determine the sign of an unknown charge using an electroscope, you must first:
(A) Ground the electroscope
(B) Heat the electroscope
(C) Charge the electroscope with a known charge
(D) Cool the electroscope

Correct Answer: C
Explanation: The electroscope must be pre-charged with a known charge to determine the sign of an unknown
charge.

29. The electric field is defined as:
(A) Charge per unit force
(B) Energy per unit charge
(C) Power per unit charge
(D) Force per unit charge

Correct Answer: D
Explanation: Electric field intensity is the force per unit positive test charge:.

30. The SI unit of electric field intensity is:
(A) N/C
(B) N
(C) C
(D) C/N

Correct Answer: A
Explanation: The unit of electric field intensity is newton per coulomb (N/C).

31. Electric field lines were introduced by:
(A) Einstein
(B) Faraday
(C) Newton
(D) Coulomb

Correct Answer: B
Explanation: Electric field lines were introduced by Faraday.

32. The electric field inside a charged conducting sphere is:
(A) Maximum
(B) Equal to the surface field
(C) Zero
(D) Infinite

Correct Answer: C
Explanation: The electric field inside a charged conducting sphere is zero.

33. E = F/q ​0 The electric field between two oppositely charged parallel plates is:
(A) Non-uniform
(B) Zero
(C) Infinite
(D) Uniform

Correct Answer: D
Explanation: The electric field between parallel plates is uniform — constant in magnitude and direction.

34. How much force is exerted on a charge of in a field of strength (right)?
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(A) 1.7 N (left)
(B) 1.7 N (right)
(C) 3.4 N (left)
(D) 3.4 N (right)

Correct Answer: A
Explanation: For a negative charge, the force is opposite to the field direction, i.e., left.

35. If the field strength in MCQ 38 is doubled, how much force is exerted on a charge of ?
(A) 1.7 N (left)
(B) 3.4 N (right)
(C) 3.4 N (left)
(D) 1.7 N (right)

Correct Answer: B
Explanation: For a positive charge, the force is in the field direction (right).

36. Find the magnitude of the positive test charge that experiences a force of 0.5 N when placed in an
electric field of 2.0 N/C.

(A) 1.0 C
(B) 4.0 C
(C) 0.25 C
(D) 0.5 C

Correct Answer: C
Explanation: “0.25 C” is correct: it matches the idea asked in the question (“Find the magnitude of the positive test
charge that experiences a force of 0.5 N when placed in an electric field of 2.0 N/C”), while the other choices do not.

37. In an electrostatic precipitator, dust particles are attracted to:
(A) A positively charged mesh only
(B) A magnetic field
(C) A neutral surface
(D) A negatively charged mesh (or collecting plate)

Correct Answer: D
Explanation: Charged dust particles are attracted to oppositely charged collecting plates or meshes.

38. The process used in photocopiers is called:
(A) Xerography
(B) Electropainting
(C) Electromagnetism
(D) Electrolysis

Correct Answer: A
Explanation: Xerography is the electrostatic process used in photocopiers.

39. In xerography, the drum is charged by a:
(A) Laser
(B) Corotron
(C) Magnet
(D) Heater

Correct Answer: B
Explanation: The corotron is a high-voltage wire used to charge the drum.

40. In electropainting, the car body and the paint have:
(A) The same charge
(B) No charge
(C) Opposite charges
(D) Magnetic charges

Correct Answer: C
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Explanation: The car body and paint have opposite charges so that the paint is attracted to the car.

41. Laser printers use which of the following to create an image on the drum?
(A) Ink
(B) Magnetic field
(C) Ultrasound
(D) Laser beam

Correct Answer: D
Explanation: Laser beam — this correctly answers the question.

42. Corona discharge appears around:
(A) Sharp points at high voltage
(B) Flat surfaces
(C) Insulated wires
(D) Neutral objects

Correct Answer: A
Explanation: Corona discharge appears as a glow around sharp points at high voltages.

43. The lightning rod was invented by:
(A) Einstein
(B) Benjamin Franklin
(C) Newton
(D) Faraday

Correct Answer: B
Explanation: The lightning rod was invented by Benjamin Franklin.
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Public Library · FBISE / NBF

Physics Grade 10 — Chapter 7
Current Electricity
by Public Library

Independent practice MCQs from the supplied Class 10 Physics DeepSeek notes PDF. Total: 44 questions.

A. Important / Main Topics
1. Electric current is defined as:

(A) Charge per unit time
(B) Charge multiplied by time
(C) Time per unit charge
(D) Charge squared per unit time

Correct Answer: A
Explanation: Current is the rate of flow of charge:.

2. The SI unit of electric current is:
(A) Coulomb
(B) Ampere
(C) Volt
(D) Ohm I = ΔQ/Δt

Correct Answer: B
Explanation: The SI unit of current is the ampere (A).

3. One ampere is equal to:
(A) 1 C × s
(B) 1 s/C
(C) 1 C/s
(D) 1 C²/s

Correct Answer: C
Explanation: One ampere is equal to 1 C/s.

4. The direction of conventional current is:
(A) From negative to positive
(B) Random
(C) From left to right
(D) From positive to negative

Correct Answer: D
Explanation: Conventional current flows from positive to negative.

5. The actual flow of electrons in a metal is from:
(A) Negative to positive
(B) Positive to negative
(C) Left to right
(D) Right to left

Correct Answer: A
Explanation: Electrons flow from the negative terminal to the positive terminal.

6. In metals, electric current is due to the flow of:
(A) Protons
(B) Electrons
(C) Neutrons
(D) Positive ions

Correct Answer: B
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Explanation: In metals, current is carried by negatively charged electrons.

7. If a current of 2 A flows for 5 seconds, the charge that flows is:
(A) 2 C
(B) 5 C
(C) 10 C
(D) 0.4 C

Correct Answer: C
Explanation: If a current of 2 A flows for 5 seconds, the charge that flows is 10 C.

8. In gases and electrolytes, current is carried by:
(A) Only electrons
(B) Only protons
(C) Only neutrons 10 A −3 1 mA = 10 A −3 1 μA 10 A −3 10 A −6 10 A 3 10 A 6 10 A −6 1 μA = 10 A −6 Q = I
× t = 2 × 5 = 10 C
(D) Both positive and negative charges

Correct Answer: D
Explanation: In gases and electrolytes, current is carried by both positive and negative ions.

9. Direct current flows in:
(A) One direction
(B) Two directions
(C) Random directions
(D) No direction

Correct Answer: A
Explanation: Direct current flows in One direction.

10. Alternating current:
(A) Flows in one direction
(B) Reverses direction periodically
(C) Is always steady
(D) Cannot be measured

Correct Answer: B
Explanation: Alternating current Reverses direction periodically.

11. Potential difference is defined as:
(A) Charge per unit time
(B) Force per unit charge
(C) Work done per unit charge
(D) Charge per unit area

Correct Answer: C
Explanation: Potential difference is the work done per unit charge:.

12. The SI unit of potential difference is:
(A) Ampere
(B) Coulomb ΔV = ΔW/Δq
(C) Ohm
(D) Volt

Correct Answer: D
Explanation: The unit of potential difference is the volt (V).

13. The positive terminal of a battery is at:
(A) Higher potential
(B) Lower potential
(C) Zero potential
(D) The same potential as the negative terminal
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Correct Answer: A
Explanation: The positive terminal is at higher potential.

14. Conventional current flows from:
(A) Lower to higher potential
(B) Higher to lower potential
(C) Randomly
(D) No direction

Correct Answer: B
Explanation: Conventional current flows from higher potential to lower potential.

15. V = I/R V = IR V = I R 2 V = R/I V = IR V = IR The device that provides potential difference in a circuit
is:

(A) Resistor
(B) Switch
(C) Battery
(D) Wire

Correct Answer: C
Explanation: V = I/R V = IR V = I R 2 V = R/I V = IR V = IR The device that provides potential difference in a circuit is
Battery.

16. Potential difference is measured using a:
(A) Ammeter
(B) Galvanometer
(C) Ohmmeter
(D) Voltmeter

Correct Answer: D
Explanation: A voltmeter measures potential difference and is connected in parallel.

17. If 10 J of work is done to move 2 C of charge between two points, the potential difference is:
(A) 5 V
(B) 2 V
(C) 10 V
(D) 20 V

Correct Answer: A
Explanation: If 10 J of work is done to move 2 C of charge between two points, the potential difference is 5 V.

18. The potential difference is measured across a component by connecting the voltmeter:
(A) In series
(B) In parallel
(C) In series or parallel
(D) Across the battery only

Correct Answer: B
Explanation: A voltmeter is connected in parallel across the component.

19. Electromotive force (emf) is defined as:
(A) Force per unit charge
(B) Charge per unit energy
(C) Energy supplied per unit charge
(D) Power per unit charge

Correct Answer: C
Explanation: Emf is the energy supplied by a source per unit charge.

20. The SI unit of emf is:
(A) Newton
(B) Joule
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(C) Ampere
(D) Volt

Correct Answer: D
Explanation: The SI unit of emf is Volt.

21. One volt is equal to:
(A) 1 J/C
(B) 1 C/J
(C) 1 N/C
(D) 1 A/s

Correct Answer: A
Explanation: One volt is equal to 1 J/C.

22. An emf source converts:
(A) Electrical energy into non-electrical energy
(B) Non-electrical energy into electrical energy
(C) Electrical energy into electrical energy
(D) Mechanical energy into mechanical energy

Correct Answer: B
Explanation: An emf source converts Non-electrical energy into electrical energy.

B. Less Important / Secondary Topics
23. Which of the following is an emf source?

(A) Battery
(B) Resistor
(C) Switch
(D) Wire

Correct Answer: A
Explanation: A battery is an emf source (chemical → electrical).

24. EMF is a property of:
(A) The component
(B) The source
(C) The wire
(D) The switch

Correct Answer: B
Explanation: Emf is a property of the source (battery, generator). ε = W × q ε = W/q ε = q/W ε = W + q ε = W/q ε =
W/q.

25. Potential difference is a property of:
(A) The source
(B) The switch
(C) The component
(D) The battery

Correct Answer: C
Explanation: Potential difference is a property of the component (resistor, bulb).

26. A solar panel converts:
(A) Chemical energy into electrical energy
(B) Mechanical energy into electrical energy
(C) Thermal energy into electrical energy
(D) Solar energy into electrical energy

Correct Answer: D
Explanation: A solar panel converts Solar energy into electrical energy.
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27. A thermocouple converts:
(A) Thermal energy into electrical energy
(B) Chemical energy into electrical energy
(C) Mechanical energy into electrical energy
(D) Solar energy into electrical energy

Correct Answer: A
Explanation: A thermocouple converts Thermal energy into electrical energy.

28. The - graph for an ohmic device is:
(A) A curved line
(B) A straight line through the origin
(C) A horizontal line
(D) A vertical line

Correct Answer: B
Explanation: The - graph for an ohmic device is A straight line through the origin.

29. Which of the following is an ohmic device?
(A) Filament bulb
(B) Thermistor
(C) Metal wire
(D) Diode

Correct Answer: C
Explanation: Metal wire is an ohmic device; the others are non-ohmic.

30. Which of the following is a non-ohmic device?
(A) Copper wire
(B) Resistor
(C) Silver wire
(D) Filament bulb

Correct Answer: D
Explanation: A filament bulb is non-ohmic because its resistance changes with temperature.

31. Ohm's law is valid only if:
(A) Temperature is constant
(B) Voltage is high
(C) Current is low
(D) Resistance is zero

Correct Answer: A
Explanation: Ohm's law is valid only if Temperature is constant.

32. In a filament bulb, as current increases, the resistance:
(A) Decreases
(B) Increases
(C) Remains constant
(D) Becomes zero

Correct Answer: B
Explanation: In a filament bulb, as current increases, the resistance Increases.

33. A thermistor's resistance typically:
(A) Increases with temperature
(B) Remains constant
(C) Decreases with temperature (for NTC)
(D) Is infinite

Correct Answer: C
Explanation: For a negative temperature coefficient (NTC) thermistor, resistance decreases with temperature.
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34. A diode allows current to flow:
(A) In both directions equally
(B) Only when heated
(C) Only when cooled
(D) Easily in one direction and blocks it in the other

Correct Answer: D
Explanation: A diode allows current to flow Easily in one direction and blocks it in the other.

35. If and , the current is:
(A) 3 A
(B) 4 A
(C) 12 A
(D) 48 A

Correct Answer: A
Explanation: If and , the current is 3 A.

36. The slope of a - graph represents: V = 12 V R = 4 Ω I = V /R = 12/4 = 3 A V I
(A) Current
(B) Resistance
(C) Voltage
(D) Power

Correct Answer: B
Explanation: “Resistance” is correct: it matches the idea asked in the question (“The slope of a - graph represents: V
= 12 V R = 4 Ω I = V /R = 12/4 = 3 A V I”), while the other choices do not.

37. Resistance is defined as:
(A) The flow of charge
(B) The energy per unit charge
(C) The opposition to the flow of charge
(D) The power per unit charge

Correct Answer: C
Explanation: Resistance is the opposition to the flow of electric charge.

38. The SI unit of resistance is:
(A) Ampere
(B) Volt
(C) Coulomb
(D) Ohm

Correct Answer: D
Explanation: The unit of resistance is the ohm (Ω).

39. One ohm is equal to: V I R V = IR R = I/V R = V /I R = V × I R = V + I R = V /I R = V /I
(A) 1 V/A
(B) 1 A/V
(C) 1 V × A
(D) 1 A × V

Correct Answer: A
Explanation: “1 V/A” is correct: it matches the idea asked in the question (“One ohm is equal to: V I R V = IR R = I/V
R = V /I R = V × I R = V + I R = V /I R = V /I”), while the other choices do not.

40. Which of the following is a factor affecting resistance?
(A) Color of the wire
(B) Length of the wire
(C) Shape of the wire
(D) Weight of the wire
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Correct Answer: B
Explanation: Length of the wire — this correctly answers the question.

41. Which of the following is a type of resistor?
(A) Capacitor
(B) Inductor
(C) Carbon film resistor
(D) Diode

Correct Answer: C
Explanation: Carbon film resistor is a type of resistor.

42. A rheostat is a:
(A) Fixed resistor
(B) Capacitor
(C) Diode
(D) Variable resistor

Correct Answer: D
Explanation: A rheostat is a variable resistor used to control current.

43. 1 Ω = 1 V/A If a device has a resistance of 10 Ω and a current of 2 A flows through it, the voltage
across it is:

(A) 20 V
(B) 5 V
(C) 10 V
(D) 0.2 V

Correct Answer: A
Explanation: 1 Ω = 1 V/A If a device has a resistance of 10 Ω and a current of 2 A flows through it, the voltage
across it is 20 V.

44. Resistance is independent of which of the following (for ohmic devices)?
(A) Material
(B) Voltage
(C) Length
(D) Cross-sectional area

Correct Answer: B
Explanation: For ohmic devices, resistance is independent of voltage and current; it depends on material, length,
and area. Answer.
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PHYSICS MCQ BOOKLET

Grade 10 · Chapter 8 · Electric Circuits
FBISE / National Book Foundation Model Textbook companion

by Public Library

Independent MCQs on circuit symbols, colour codes, series and parallel, potential dividers, thermistors and LDRs, e.m.f.
combinations, power, energy, and household safety. Not copied from the book exercise. Total: 108 questions. Each item

has four options, the correct letter, and a short explanation of why it is correct.

A. Important / Main Topics
1. An electric circuit is best described as:

(A) an interconnection of electrical elements forming a closed loop
(B) a pile of unconnected cells
(C) only an open air gap
(D) only a magnet

Correct Answer: A
Explanation: A circuit needs a closed path so charge can leave and return to the source.

2. A basic working circuit normally includes conductors, a power source, a load, and a:
(A) barometer
(B) switch to open or close the loop
(C) geiger tube
(D) lens

Correct Answer: B
Explanation: A basic working circuit normally includes conductors, a power source, a load, and a switch to open or
close the loop.

3. Active circuit elements are those that:
(A) only absorb energy
(B) must have colour bands
(C) can supply or generate electrical energy
(D) are always fuses

Correct Answer: C
Explanation: Batteries and generators are active; they are sources.

4. Resistors, capacitors, and inductors are classed as:
(A) active sources
(B) e.m.f. sources
(C) earth spikes only
(D) passive elements (they absorb, store, or dissipate energy)

Correct Answer: D
Explanation: Resistors, capacitors, and inductors are classed as passive elements (they absorb, store, or dissipate
energy).

5. If the conducting path is broken, the circuit is:
(A) open, so current stops
(B) shorted with infinite current
(C) always a.c.
(D) a perfect earth fault

Correct Answer: A
Explanation: An open circuit has no closed loop for charge.

6. The circuit symbol for a cell is:
(A) a circle with M inside
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(B) a long line and a short thick line (positive and negative plates)
(C) three decreasing earth lines only
(D) a zigzag only

Correct Answer: B
Explanation: The long thin line is the positive plate of a single cell.

7. The lamp (bulb) symbol in school diagrams is commonly a:
(A) zigzag
(B) triangle and bar
(C) circle with a cross (X) inside
(D) rectangle with a fuse wire

Correct Answer: C
Explanation: The crossed circle stands for a filament lamp.

8. The earth/ground symbol is a vertical line ending in:
(A) a sine wave
(B) the letter G
(C) an LED arrow pair
(D) three horizontal lines that get shorter

Correct Answer: D
Explanation: The earth/ground symbol is a vertical line ending in three horizontal lines that get shorter.

9. A fuse symbol is typically a:
(A) small rectangle with a line through it
(B) circle with V inside
(C) zigzag with arrows toward it
(D) transformer pair of coils

Correct Answer: A
Explanation: A fuse symbol is typically a small rectangle with a line through it.

10. An LDR symbol is a resistor with:
(A) an inward emitter arrow of a transistor
(B) two arrows pointing toward it (incoming light)
(C) three earth bars
(D) a sine wave inside a circle

Correct Answer: B
Explanation: The arrows stand for light falling on the photoresistor.

11. A thermistor symbol is a resistor with a:
(A) letter M in a circle
(B) plus and minus of a cell
(C) diagonal stroke that has a small bar (temperature-sensitive R)
(D) bridge hump

Correct Answer: C
Explanation: The extra mark distinguishes it from an ordinary resistor.

12. A resistor is a passive component whose job is to provide a specified:
(A) e.m.f.
(B) capacitance
(C) magnetic north
(D) resistance, dissipating some electrical energy as heat

Correct Answer: D
Explanation: A resistor is a passive component whose job is to provide a specified resistance, dissipating some
electrical energy as heat.

13. The most common small resistors in electronics are:
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(A) carbon resistors
(B) lead-acid cells
(C) a.c. generators
(D) kWh meters

Correct Answer: A
Explanation: Carbon types are cheap, small, and colour-coded.

14. On a four-band carbon resistor the first two bands are:
(A) tolerance only
(B) the first two significant digits of the resistance
(C) only the multiplier
(D) the power rating in watts

Correct Answer: B
Explanation: On a four-band carbon resistor the first two bands are the first two significant digits of the resistance.

15. The third band on a four-band resistor is the:
(A) first digit
(B) only the wattage
(C) decimal multiplier (power of ten)
(D) earth connection

Correct Answer: C
Explanation: The third band on a four-band resistor is the decimal multiplier (power of ten).

16. A gold fourth band means a tolerance of:
(A) ±20%
(B) ±50%
(C) ±0%
(D) ±5%

Correct Answer: D
Explanation: Gold is ±5%; silver is ±10%; no colour band is ±20%.

17. A silver fourth band means a tolerance of:
(A) ±10%
(B) ±5%
(C) ±1%
(D) ±20%

Correct Answer: A
Explanation: Silver as the tolerance band is ±10%.

18. Colourless (no fourth band) means a tolerance of about:
(A) ±5%
(B) ±20%
(C) ±0.1%
(D) ±50%

Correct Answer: B
Explanation: Colourless (no fourth band) means a tolerance of about ±20%.

19. In the colour code, black, brown, red, orange, yellow are digits:
(A) 5, 6, 7, 8, 9
(B) 9, 8, 7, 6, 5
(C) 0, 1, 2, 3, 4
(D) 2, 2, 2, 2, 2

Correct Answer: C
Explanation: In the colour code, black, brown, red, orange, yellow are digits 0, 1, 2, 3, 4.

20. Green, blue, violet, grey, white are digits:
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(A) 0 to 4
(B) only multipliers
(C) tolerance values only
(D) 5, 6, 7, 8, 9

Correct Answer: D
Explanation: Green, blue, violet, grey, white are digits 5, 6, 7, 8, 9.

21. A resistor banded green–blue–orange–gold is:
(A) 56 kΩ ±5%
(B) 56 Ω ±5%
(C) 56 MΩ ±10%
(D) 5.6 Ω ±20%

Correct Answer: A
Explanation: Digits 5, 6 with multiplier 10³ give 56 000 Ω = 56 kΩ, gold ±5%.

22. Linear resistors are those for which current is:
(A) independent of voltage
(B) proportional to voltage (they obey Ohm’s law)
(C) always zero
(D) proportional to V² only

Correct Answer: B
Explanation: Fixed carbon resistors and many wire-wound parts are linear in a working range.

23. A rheostat is a variable resistor used mainly to control:
(A) only frequency
(B) only kWh tariff
(C) current in a circuit
(D) only earth leakage

Correct Answer: C
Explanation: Changing R changes I = V/R for a given supply.

24. A potentiometer is used as a:
(A) fuse in the live wire only
(B) kWh meter
(C) GFCI sensor only
(D) variable potential divider (adjustable voltage)

Correct Answer: D
Explanation: A potentiometer is used as a variable potential divider (adjustable voltage).

25. A potential divider produces V_out that is:
(A) a fraction of V_in set by the resistance ratio
(B) always larger than V_in
(C) always zero
(D) independent of the resistors

Correct Answer: A
Explanation: A potential divider produces V_out that is a fraction of V_in set by the resistance ratio.

26. If two equal resistors form a divider, V_out is:
(A) 2 V_in
(B) ½ V_in
(C) zero always
(D) infinite

Correct Answer: B
Explanation: Equal R means the input splits into two equal halves.

27. For R� = 3.0 kΩ, R� = 1.0 kΩ and V_in = 12 V, V_out across R� is:
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(A) 12 V
(B) 9.0 V
(C) 3.0 V
(D) 4.0 V

Correct Answer: C
Explanation: The lower resistor is one quarter of the total, so V_out = 3.0 V.

28. Moving the slider of a potential divider from one end to the other can take V_out from:
(A) only 220 V to 221 V
(B) only negative values
(C) only the e.m.f. of a lemon
(D) zero up to the full V_in

Correct Answer: D
Explanation: You tap from the bottom (0) to the top (V_in).

29. A common use of a potential divider is:
(A) volume control in a music system
(B) measuring mass in kilograms
(C) storing kWh
(D) generating a.c. at 50 Hz

Correct Answer: A
Explanation: A common use of a potential divider is volume control in a music system.

30. Non-linear resistors include thermistors, LDRs, and:
(A) ideal ohmic copper bars at constant T
(B) varistors (VDRs)
(C) perfect 1 Ω shunts
(D) only earth wires

Correct Answer: B
Explanation: Non-linear resistors include thermistors, LDRs, and varistors (VDRs).

31. An NTC thermistor’s resistance:
(A) increases when it warms
(B) is independent of temperature
(C) decreases when temperature rises
(D) is infinite at all T

Correct Answer: C
Explanation: Negative temperature coefficient means R falls as T rises.

32. A PTC thermistor’s resistance:
(A) falls when it warms
(B) is used only as an LDR
(C) is always 0 Ω
(D) increases when temperature rises

Correct Answer: D
Explanation: Positive temperature coefficient means R rises with T.

33. NTC thermistors can limit inrush current because when cold they have:
(A) relatively high resistance that later falls as they heat
(B) zero resistance
(C) infinite current
(D) only a gold tolerance band

Correct Answer: A
Explanation: NTC thermistors can limit inrush current because when cold they have relatively high resistance that
later falls as they heat.
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34. An NTC in an overheating alarm works because warming:
(A) raises R so current falls to zero forever
(B) lowers R so more current can flow and trigger the alarm
(C) opens the live fuse only
(D) reverses the battery

Correct Answer: B
Explanation: More current at high T can drive a buzzer or lamp.

35. A light-dependent resistor (LDR) has resistance that is:
(A) lowest in the dark
(B) independent of light
(C) high in the dark and falls as light intensity rises
(D) infinite in sunlight

Correct Answer: C
Explanation: Photons free more carriers, so R drops in bright light.

36. LDRs are often made using:
(A) pure gold leaf only
(B) only tungsten filaments
(C) only vacuum tubes
(D) cadmium sulfide or lead sulfide

Correct Answer: D
Explanation: Those photoconductive compounds are the usual school materials.

37. The surface of an LDR often shows a serpentine track in order to:
(A) expose a long path to light
(B) store kWh
(C) act as a 60 A main fuse
(D) generate e.m.f. chemically

Correct Answer: A
Explanation: The surface of an LDR often shows a serpentine track in order to expose a long path to light.

38. Two or more resistors may be replaced by a single equivalent resistance that gives the same:
(A) colour bands
(B) total current and p.d. as the combination
(C) mass
(D) temperature coefficient of silicon

Correct Answer: B
Explanation: R_eq is defined by V_total / I_total for that network.

39. In a series connection the same:
(A) voltage appears across every resistor always
(B) power is dissipated in each resistor always
(C) current flows through each resistor
(D) colour code is required

Correct Answer: C
Explanation: There is only one path, so I is common.

40. In series, the supply p.d. equals:
(A) the smallest individual V only
(B) zero if three bulbs are used
(C) only the e.m.f. of one cell in parallel
(D) the sum of the p.d.s across the resistors

Correct Answer: D
Explanation: V = V� + V� + V�, which is why voltages add.
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41. For series resistors, R_eq is:
(A) R� + R� + R� + … and larger than any single R
(B) always less than the smallest R
(C) the harmonic mean only
(D) zero

Correct Answer: A
Explanation: Resistances add; the total is greater than each part.

42. Three series resistors 8 Ω, 12 Ω, and 20 Ω have R_eq =
(A) 4 Ω
(B) 40 Ω
(C) 8 Ω
(D) 1/40 Ω

Correct Answer: B
Explanation: “40 Ω” is correct: it matches the idea asked in the question (“Three series resistors 8 Ω, 12 Ω, and 20 Ω
have R_eq =”), while the other choices do not.

43. A 24 V battery drives 6 Ω, 6 Ω, and 12 Ω in series. The current is:
(A) 4.0 A
(B) 24 A
(C) 1.0 A
(D) 0.50 A

Correct Answer: C
Explanation: Total R is 24 Ω, so I = V/R = 24/24 = 1.0 A through the whole string.

44. In that series circuit the p.d. across the 12 Ω resistor is:
(A) 1.0 V
(B) 24 V
(C) 6.0 V
(D) 12 V

Correct Answer: D
Explanation: In that series circuit the p.d. across the 12 Ω resistor is 12 V.

45. In a parallel connection each branch has the same:
(A) potential difference (the supply p.d. if connected directly across it)
(B) current
(C) resistance
(D) colour band

Correct Answer: A
Explanation: In a parallel connection each branch has the same potential difference (the supply p.d. if connected
directly across it).

46. In parallel, the total current equals:
(A) the smallest branch current only
(B) the sum of the branch currents
(C) zero if one lamp fails
(D) the product of the currents

Correct Answer: B
Explanation: In parallel, the total current equals the sum of the branch currents.

47. For parallel resistors:
(A) R_eq = R� + R�
(B) R_eq is always larger than each R
(C) 1/R_eq = 1/R� + 1/R� + … and R_eq is less than the smallest R
(D) R_eq = R� R� (R� + R�)
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Correct Answer: C
Explanation: More paths make it easier for current, so R_eq falls.

48. Two 10 Ω resistors in parallel have R_eq =
(A) 20 Ω
(B) 10 Ω
(C) 100 Ω
(D) 5.0 Ω

Correct Answer: D
Explanation: Two equal resistors in parallel share current equally, so R_eq = R/2 = 5.0 Ω.

49. A 6.0 Ω and a 3.0 Ω resistor in parallel have R_eq =
(A) 2.0 Ω
(B) 9.0 Ω
(C) 0.50 Ω
(D) 18 Ω

Correct Answer: A
Explanation: 1/R_eq = 1/6 + 1/3 = 1/2, so R_eq = 2.0 Ω.

50. A 12 V supply feeds 4.0 Ω, 6.0 Ω, and 12 Ω in parallel. The current in the 4.0 Ω branch is:
(A) 1.0 A
(B) 3.0 A
(C) 12 A
(D) 0.33 A

Correct Answer: B
Explanation: Each branch sees 12 V, so I = 12/4.0 = 3.0 A.

51. Household lamps are wired in parallel so that if one lamp fails the others:
(A) all go out
(B) share 220 V into tiny fractions
(C) stay on, because they have independent paths
(D) reverse the live and neutral

Correct Answer: C
Explanation: Household lamps are wired in parallel so that if one lamp fails the others stay on, because they have
independent paths.

52. Domestic supplies are connected in parallel also so that each appliance gets:
(A) a random fraction of 220 V
(B) zero volts if another appliance is on
(C) only the fuse rating in amperes
(D) the full mains voltage (about 220 V)

Correct Answer: D
Explanation: Domestic supplies are connected in parallel also so that each appliance gets the full mains voltage
(about 220 V).

53. Identical cells in series: connect + of one to − of the next. The net e.m.f. is:
(A) the sum of the individual e.m.f.s
(B) equal to one cell only
(C) zero
(D) the product of the e.m.f.s

Correct Answer: A
Explanation: ε_net = ε� + ε� + … ; voltage adds, Ah rating stays that of one cell.

54. Four identical 1.5 V, 2.0 Ah cells in series give:
(A) 1.5 V and 8.0 Ah
(B) 6.0 V and 2.0 Ah
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(C) 6.0 V and 8.0 Ah
(D) 1.5 V and 2.0 Ah

Correct Answer: B
Explanation: Four identical 1.5 V, 2.0 Ah cells in series give 6.0 V and 2.0 Ah.

55. Identical cells in parallel: all + together and all − together. The net e.m.f. is:
(A) n times one cell
(B) zero
(C) equal to the e.m.f. of one of the cells
(D) the sum of all e.m.f.s

Correct Answer: C
Explanation: Identical cells in parallel: all + together and all − together. The net e.m.f. is equal to the e.m.f. of one of
the cells.

56. Four identical 12 V, 2.0 Ah batteries in parallel give:
(A) 48 V and 2.0 Ah
(B) 12 V and 2.0 Ah
(C) 3.0 V and 8.0 Ah
(D) 12 V and 8.0 Ah

Correct Answer: D
Explanation: Four identical 12 V, 2.0 Ah batteries in parallel give 12 V and 8.0 Ah.

57. n identical cells each of e.m.f. 0.50 V in series to make 10 V requires:
(A) 20 cells
(B) 5 cells
(C) 10 cells
(D) 2 cells

Correct Answer: A
Explanation: n identical cells each of e.m.f. 0.50 V in series to make 10 V requires 20 cells.

58. Electrical energy delivered to a device is:
(A) E = I / V t
(B) E = V I t (also I² R t or (V²/R) t)
(C) E = V / I
(D) E = P / V

Correct Answer: B
Explanation: Electrical energy delivered to a device is E = V I t (also I² R t or (V²/R) t).

59. An iron at 230 V drawing 6.0 A for 30 minutes uses energy:
(A) 690 J
(B) 1380 J
(C) 2.48 × 10⁶ J
(D) 41.4 J

Correct Answer: C
Explanation: An iron at 230 V drawing 6.0 A for 30 minutes uses energy 2.48 × 10⁶ J.

60. Electric power is the:
(A) total charge stored
(B) resistance × time
(C) e.m.f. of one lemon
(D) rate of using electrical energy, P = E/t = I V

Correct Answer: D
Explanation: Power is energy per second; also P = I² R = V²/R.

61. 1 W means that 1 V drives:
(A) 1 A through the device (P = I V)
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(B) 1 C of stored charge
(C) 1 Ω of resistivity
(D) 1 kWh

Correct Answer: A
Explanation: 1 W means that 1 V drives 1 A through the device (P = I V).

62. A heater of 25 Ω on 200 V dissipates about:
(A) 8.0 W
(B) 1600 W
(C) 5000 W
(D) 8.0 kWh per second

Correct Answer: B
Explanation: Power is V²/R = 40 000/25 = 1600 W for that heater.

63. If current through a resistor doubles, the power I²R becomes:
(A) twice as large
(B) half
(C) four times as large
(D) unchanged

Correct Answer: C
Explanation: If current through a resistor doubles, the power I²R becomes four times as large.

64. A 100 Ω, 0.50 W resistor on 12 V dissipates:
(A) 0.50 W, so it is safe
(B) 12 W exactly equal to rating
(C) 0.12 W
(D) 1.44 W, which exceeds 0.50 W, so it can be damaged

Correct Answer: D
Explanation: A 100 Ω, 0.50 W resistor on 12 V dissipates 1.44 W, which exceeds 0.50 W, so it can be damaged.

65. The kilowatt-hour is a unit of:
(A) electrical energy
(B) power
(C) current
(D) resistance

Correct Answer: A
Explanation: Despite the word kilowatt, kWh is energy: power × time.

66. 1 kWh equals:
(A) 1000 J
(B) 3.6 × 10⁶ J
(C) 3600 W
(D) 1 J

Correct Answer: B
Explanation: 1 kW lasting 3600 s is 3.6 million joules, so 1 kWh = 3.6 × 10⁶ J.

67. A 0.40 kW lamp on for 5.0 h uses:
(A) 0.080 kWh
(B) 5.0 kWh
(C) 2.0 kWh
(D) 200 kWh

Correct Answer: C
Explanation: Energy is power times time: 0.40 kW × 5.0 h = 2.0 kWh.

68. If a unit costs Rs 20, that 2.0 kWh costs:
(A) Rs 10
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(B) Rs 20
(C) Rs 400
(D) Rs 40

Correct Answer: D
Explanation: If a unit costs Rs 20, that 2.0 kWh costs Rs 40.

69. A commercial unit of electrical energy is:
(A) 1 kWh
(B) 1 J
(C) 1 W
(D) 1 A

Correct Answer: A
Explanation: Meters and bills use the kilowatt-hour as one unit.

70. Components must be chosen with a suitable power rating so that:
(A) they always run red-hot
(B) the heat they dissipate does not destroy them
(C) their colour bands melt
(D) Ohm’s law is optional

Correct Answer: B
Explanation: Rating is the maximum safe power the part can shed as heat.

71. A mains circuit consists of live (line), neutral, and:
(A) only a thermistor
(B) only an LDR
(C) an earth (ground) wire
(D) a lemon cell

Correct Answer: C
Explanation: Three-core flex is live, neutral, and earth.

72. The live wire:
(A) is always at zero potential
(B) is only the metal case
(C) is the green-yellow earth only
(D) carries current from the supply at mains potential

Correct Answer: D
Explanation: Live is the dangerous, energised conductor.

73. The neutral wire:
(A) completes the circuit as the return path
(B) is the only fuse
(C) is disconnected in every plug
(D) carries no current in normal use

Correct Answer: A
Explanation: In normal use live and neutral currents are equal and opposite.

74. The earth wire provides:
(A) the only path for useful lamp current
(B) a low-resistance path to ground if a live fault touches a metal case
(C) extra e.m.f.
(D) a.c. to d.c. conversion

Correct Answer: B
Explanation: Fault current through earth should blow the fuse or trip the breaker.

75. Fuses and circuit breakers are placed in the live wire so that when they open they:
(A) leave the appliance still live
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(B) only break the earth
(C) disconnect the dangerous live conductor
(D) increase the current

Correct Answer: C
Explanation: Fuses and circuit breakers are placed in the live wire so that when they open they disconnect the
dangerous live conductor.

76. A fuse protects against overload because its metal strip:
(A) glows forever
(B) has infinite resistance always
(C) converts a.c. to d.c.
(D) melts at a rated current and opens the circuit

Correct Answer: D
Explanation: A fuse protects against overload because its metal strip melts at a rated current and opens the circuit.

77. A common thermal circuit breaker uses a:
(A) bimetallic strip that bends when overheated and breaks contact
(B) lemon and copper nail
(C) only an LDR
(D) kWh tariff chip

Correct Answer: A
Explanation: Heat from excess I bends the strip and opens the switch.

78. Replacing a blown fuse with a much higher rating is dangerous because:
(A) the lamp will be dimmer
(B) the wiring can overheat and start a fire before the fuse melts
(C) earth resistance falls
(D) the meter stops counting kWh

Correct Answer: B
Explanation: The fuse must melt before the cables do.

79. If a live wire touches an earthed metal case, a large fault current should:
(A) leave the case live forever
(B) charge the case as a battery
(C) flow through the earth path and blow the fuse or trip the breaker
(D) reduce body current to 200 mA

Correct Answer: C
Explanation: The low-R earth path is meant to clear the fault quickly.

80. The outer case of an appliance must be earthed or:
(A) painted any colour
(B) connected to the live pin
(C) fitted with a 60 A heater fuse only
(D) made non-conducting (double-insulated)

Correct Answer: D
Explanation: Plastic double insulation is the alternative to an earth wire.

B. Less Important / Secondary Topics
81. A varistor (VDR) is used mainly to:

(A) clamp high-voltage spikes and protect circuits
(B) store kWh
(C) measure mass
(D) generate 50 Hz

Correct Answer: A
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Explanation: Its resistance falls at high V so surges are absorbed.

82. Metal-oxide varistors are commonly based on:
(A) pure silicon dioxide glass only
(B) zinc oxide grains with other metal oxides
(C) tungsten filaments
(D) lemon juice

Correct Answer: B
Explanation: Metal-oxide varistors are commonly based on zinc oxide grains with other metal oxides.

83. An RTD (resistance temperature detector) often uses a coil of:
(A) rubber
(B) fused quartz
(C) platinum, nickel, or copper wire
(D) cadmium sulfide only

Correct Answer: C
Explanation: An RTD (resistance temperature detector) often uses a coil of platinum, nickel, or copper wire.

84. Platinum is favoured for RTDs because its R–T graph is:
(A) random
(B) exactly like an NTC bead
(C) independent of temperature
(D) very linear and repeatable over a wide range (about −185 °C to 630 °C)

Correct Answer: D
Explanation: Platinum is favoured for RTDs because its R–T graph is very linear and repeatable over a wide range
(about −185 °C to 630 °C).

85. Thermistor means:
(A) thermal resistor (R strongly depends on temperature)
(B) thermal insulator only
(C) a type of cell
(D) a kWh meter

Correct Answer: A
Explanation: The name is a blend of thermal and resistor.

86. Thermistors are typically made from:
(A) pure copper bus-bars
(B) semiconductor ceramic or polymer
(C) only earth wire
(D) kWh meter coils

Correct Answer: B
Explanation: Thermistors are typically made from semiconductor ceramic or polymer.

87. A lemon ‘cell’ uses juice as electrolyte with electrodes that are typically:
(A) two identical copper nails
(B) two thermistors
(C) copper and a galvanized (zinc) nail
(D) two LDRs

Correct Answer: C
Explanation: A lemon ‘cell’ uses juice as electrolyte with electrodes that are typically copper and a galvanized (zinc)
nail.

88. Connecting several lemon cells + to − of the next is a:
(A) parallel combination to keep 0.4 V
(B) short circuit of the LED
(C) earth fault
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(D) series combination to raise total e.m.f. for an LED
Correct Answer: D
Explanation: Series adds voltages so a red LED can light.

89. On a standard LED the longer lead is the:
(A) anode (positive), which goes toward the more positive side
(B) cathode (negative)
(C) earth pin
(D) fuse

Correct Answer: A
Explanation: The long anode must be the more positive terminal for forward bias.

90. Electric heating appliances work mainly by:
(A) photoelectric emission
(B) I²R heating in a resistive element
(C) nuclear fusion
(D) LDR dark resistance

Correct Answer: B
Explanation: Electric heating appliances work mainly by I²R heating in a resistive element.

91. Electric motors convert electrical energy mainly into:
(A) only kWh on a bill
(B) only chemical energy in lemons
(C) mechanical (kinetic) energy
(D) only sound with no motion

Correct Answer: C
Explanation: Electric motors convert electrical energy mainly into mechanical (kinetic) energy.

92. An EV charger is bulkier than a phone charger mainly because it must handle:
(A) 5–30 W only
(B) only LED lighting
(C) only a 0.5 W resistor
(D) much higher power (kilowatts), needing thicker conductors and extra protection

Correct Answer: D
Explanation: Phone chargers are tens of watts; EV chargers can be kilowatts to hundreds of kilowatts.

93. We pay the electricity company for:
(A) the energy used to drive charge through our appliances
(B) the electrons themselves, which are used up
(C) the mass of the copper wires
(D) only the colour of the live insulation

Correct Answer: A
Explanation: Electrons are not consumed; energy is.

94. A typical school figure of a ring-main shows sockets supplied with:
(A) only two wires named X and Y
(B) live, neutral, and earth
(C) only a thermistor pair
(D) only a series lamp string

Correct Answer: B
Explanation: A typical school figure of a ring-main shows sockets supplied with live, neutral, and earth.

95. In a breaker box, lighting, a fan, and a heater may be on separate fuses such as:
(A) all 60 A
(B) all 1 mA
(C) smaller ratings (e.g. 5 A lighting, 15 A fan, 30 A heater) matched to the load
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(D) no fuses at all
Correct Answer: C
Explanation: Fuse rating must exceed normal current but protect the cable.

96. A residual current device (RCD / GFCI) trips when it detects:
(A) equal live and neutral currents
(B) only a high kWh reading
(C) a gold resistor band
(D) an imbalance between live and neutral currents (leakage to earth)

Correct Answer: D
Explanation: A residual current device (RCD / GFCI) trips when it detects an imbalance between live and neutral
currents (leakage to earth).

97. A typical GFCI trip level is of order:
(A) 5 mA (0.005 A)
(B) 10 A
(C) 200 A
(D) 1 kA

Correct Answer: A
Explanation: Milliamperes through the body are already dangerous, so the device is sensitive.

98. In a textbook ground-fault sketch, live 10.1 A and neutral 10 A means about:
(A) 0 A leaking
(B) 0.1 A leaking to earth (possibly through a person)
(C) 10 A stored in the kettle
(D) equal safe currents

Correct Answer: B
Explanation: The missing 0.1 A is the fault current that an RCD should clear.

99. Damaged insulation, damp, and overloaded sockets are listed as:
(A) ways to raise efficiency
(B) required for double insulation
(C) common electrical hazards from neglect or malpractice
(D) colour-code steps

Correct Answer: C
Explanation: Those faults can cause shock or fire.

100. Electric shock can cause burns and also:
(A) only a change of resistor colour bands
(B) an increase in kWh tariff
(C) superconductivity
(D) cardio-respiratory failure or seizures

Correct Answer: D
Explanation: Electric shock can cause burns and also cardio-respiratory failure or seizures.

101. A current of about 2–3 mA through the body is typically felt as:
(A) a slight tingling
(B) certain death by fibrillation
(C) no sensation possible
(D) immediate muscle paralysis

Correct Answer: A
Explanation: The lowest listed band is a mild tingle.

102. Around 20–30 mA a person may be unable to let go because of:
(A) zero resistance of dry skin
(B) muscle contraction that grips the conductor
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(C) the kWh meter reversing
(D) double insulation melting

Correct Answer: B
Explanation: That is the dangerous ‘let-go’ threshold.

103. About 100–200 mA through the body is often fatal because the heart may enter:
(A) a resting alpha rhythm
(B) a superconducting state
(C) fibrillation (quivering without effective pumping)
(D) only a 5 mA tingle

Correct Answer: C
Explanation: About 100–200 mA through the body is often fatal because the heart may enter fibrillation (quivering
without effective pumping).

104. Body resistance, and therefore shock current at a given voltage, depends on:
(A) only the colour of the plug
(B) only the fuse’s gold band
(C) only the LDR light level
(D) sweat, path length, and the person

Correct Answer: D
Explanation: Body resistance, and therefore shock current at a given voltage, depends on sweat, path length, and
the person.

105. A weaker cell in a series battery pack can:
(A) limit performance and overheat or be damaged
(B) raise the pack voltage above the sum
(C) convert the pack to parallel automatically
(D) remove the need for a fuse

Correct Answer: A
Explanation: The weak cell is overworked; balancing or matched cells are safer.

106. Sensory circuits often put an LDR or thermistor in a:
(A) nuclear reactor
(B) potential divider so that light or temperature changes V_out
(C) 60 A main fuse
(D) kWh tariff table

Correct Answer: B
Explanation: Changing R changes the fraction of V_in that appears at the output.

107. Nickel–chromium wire is chosen for some variable resistors because it has a:
(A) huge α like pure silicon
(B) negative α only
(C) low temperature coefficient, so R is stable
(D) resistivity of fused quartz

Correct Answer: C
Explanation: Low α keeps the setting from drifting as the wire warms.

108. The unit’s practical message is that series and parallel rules, power, and:
(A) ignoring earth wires
(B) using any fuse rating
(C) wiring lamps only in series at 220 V
(D) correct fusing, earthing, and parallel household wiring keep people and appliances safe

Correct Answer: D
Explanation: The unit’s practical message is that series and parallel rules, power, and correct fusing, earthing, and
parallel household wiring keep people and appliances safe.
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Independent MCQs on semiconductors, diodes, LEDs, transistors, relays, logic gates, analogue versus digital, and quantum
computers at textbook level. Not copied from the book exercise. Total: 108 questions. Each item has four options, the

correct letter, and a short explanation of why it is correct.

A. Important / Main Topics
1. Electronics is the branch of physics that studies the emission and behaviour of electrons in:

(A) devices such as diodes, transistors, and integrated circuits
(B) only gravitational orbits
(C) only steam engines
(D) only bar magnets

Correct Answer: A
Explanation: Electronics is the branch of physics that studies the emission and behaviour of electrons in devices
such as diodes, transistors, and integrated circuits.

2. A semiconductor’s electrical conductivity lies between that of:
(A) two superconductors only
(B) conductors and insulators
(C) two electrolytes only
(D) two vacuum tubes

Correct Answer: B
Explanation: Silicon and germanium conduct poorly when pure, well enough when doped.

3. Semiconductor atoms used in this chapter are from periodic Group:
(A) I-A
(B) VIII-A noble gases
(C) IV-A (four valence electrons)
(D) II-A

Correct Answer: C
Explanation: Silicon and germanium each have four outer electrons for a tetrahedral lattice.

4. In a pure silicon crystal each Si atom forms:
(A) ionic bonds to sodium
(B) metallic bonds like copper
(C) no bonds at all
(D) covalent bonds with four neighbouring silicon atoms

Correct Answer: D
Explanation: In a pure silicon crystal each Si atom forms covalent bonds with four neighbouring silicon atoms.

5. An intrinsic semiconductor is:
(A) a pure semiconductor with no added impurity atoms
(B) heavily doped on purpose
(C) always a metal
(D) an insulator like rubber

Correct Answer: A
Explanation: Intrinsic means a pure, undoped crystal of silicon or germanium.

6. An extrinsic semiconductor is one that has been:
(A) kept perfectly pure
(B) doped with a controlled impurity to change its electrical properties
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(C) turned into fused quartz
(D) used only as an earth wire

Correct Answer: B
Explanation: An extrinsic semiconductor is one that has been doped with a controlled impurity to change its
electrical properties.

7. n-type silicon is made by adding a:
(A) trivalent Group III impurity such as boron
(B) noble-gas atom only
(C) pentavalent Group V impurity such as phosphorus
(D) proton beam only

Correct Answer: C
Explanation: The fifth valence electron of phosphorus is not needed for bonding and is free.

8. In n-type material the majority carriers are:
(A) holes
(B) neutrons
(C) positive ions only, with no electrons
(D) free electrons

Correct Answer: D
Explanation: Donor atoms release extra electrons that carry current.

9. p-type silicon is made by adding a:
(A) trivalent acceptor such as boron (Group III-A)
(B) pentavalent donor such as phosphorus
(C) Group IV atom identical to silicon
(D) neon atom

Correct Answer: A
Explanation: Boron has three valence electrons, so a bonding vacancy (hole) appears.

10. A hole in p-type semiconductor behaves as a:
(A) negative electron with extra mass
(B) positive charge carrier (a missing valence electron)
(C) neutron
(D) photon of light only

Correct Answer: B
Explanation: A hole in p-type semiconductor behaves as a positive charge carrier (a missing valence electron).

11. A PN junction (diode) is formed when:
(A) two n-type bars are glued with rubber
(B) two insulators touch
(C) one crystal is grown p-type on one side and n-type on the other
(D) a fuse melts

Correct Answer: C
Explanation: The interface of p and n regions is the junction.

12. At a freshly formed PN junction, electrons diffuse from n to p and leave behind a:
(A) layer of free copper
(B) superconducting film
(C) vacuum tube grid
(D) depletion region of uncovered ions, with a potential barrier

Correct Answer: D
Explanation: At a freshly formed PN junction, electrons diffuse from n to p and leave behind a depletion region of
uncovered ions, with a potential barrier.

13. The built-in barrier is typically about 0.7 V for:
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(A) silicon
(B) germanium
(C) an ideal metallic wire
(D) an LED’s plastic lens only

Correct Answer: A
Explanation: Silicon’s barrier is ~0.7 V; germanium’s is ~0.3 V.

14. Germanium’s potential barrier is about:
(A) 0.7 V
(B) 0.3 V
(C) 12 V
(D) 220 V

Correct Answer: B
Explanation: Germanium’s potential barrier is about 0.3 V.

15. A diode allows conventional current mainly:
(A) equally both ways
(B) only as a.c. through earth
(C) in one direction (from p/anode toward n/cathode when forward biased)
(D) never at all

Correct Answer: C
Explanation: That one-way action is why a diode can rectify.

16. In the diode symbol the triangle (arrow) represents the:
(A) n-region / cathode
(B) earth pin
(C) fuse link
(D) p-region / anode, pointing in the conventional-current direction

Correct Answer: D
Explanation: Conventional current is drawn in the arrow’s direction when the diode conducts.

17. Forward bias means connecting the battery so that:
(A) p (anode) goes to the positive terminal and n (cathode) to the negative
(B) p is to negative and n to positive
(C) both ends are earthed
(D) the LED is reverse-biased only

Correct Answer: A
Explanation: Majority carriers are pushed toward the junction and the barrier shrinks.

18. In forward bias the depletion layer:
(A) becomes much wider
(B) becomes narrower and a forward current of milliamperes can flow
(C) turns into an insulator forever
(D) emits alpha particles

Correct Answer: B
Explanation: Once the barrier is overcome, electrons and holes recombine and current flows.

19. Reverse bias means:
(A) p to + and n to −
(B) shorting the diode
(C) p to negative and n to positive, which widens the depletion region
(D) always destroying the crystal

Correct Answer: C
Explanation: Majority carriers are pulled away from the junction.

20. Reverse (leakage) current is small, typically of order:
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(A) amperes
(B) kiloamperes
(C) exactly equal to forward current
(D) microamperes, due to minority carriers

Correct Answer: D
Explanation: A reverse-biased junction almost blocks; a μA meter is used, not a lamp.

21. On a diode I–V graph, significant forward current begins near the:
(A) knee (threshold) voltage, about 0.7 V for Si or 0.3 V for Ge
(B) reverse breakdown only
(C) 220 V mains peak
(D) zero for reverse bias only

Correct Answer: A
Explanation: On a diode I–V graph, significant forward current begins near the knee (threshold) voltage, about 0.7 V
for Si or 0.3 V for Ge.

22. If reverse voltage is increased far enough, the diode may enter:
(A) forward milliamperes only
(B) reverse breakdown, with a sudden large reverse current
(C) superconductivity
(D) an ohmic copper state

Correct Answer: B
Explanation: Breakdown is a steep reverse rise and can destroy an ordinary diode.

23. In a semiconductor diode, electrons and holes under an applied field move:
(A) in the same direction
(B) only as neutrons
(C) in opposite directions, both contributing to current
(D) not at all

Correct Answer: C
Explanation: In a semiconductor diode, electrons and holes under an applied field move in opposite directions, both
contributing to current.

24. An LED emits light when it is:
(A) reverse biased at breakdown only
(B) used as a fuse
(C) cold and unbiased
(D) forward biased, so electrons recombine with holes and radiate

Correct Answer: D
Explanation: An LED emits light when it is forward biased, so electrons recombine with holes and radiate.

25. LED materials in the chapter include compound semiconductors such as:
(A) GaAsP and GaP
(B) pure NaCl only
(C) only copper oxide rust
(D) only fused quartz

Correct Answer: A
Explanation: LED materials in the chapter include compound semiconductors such as GaAsP and GaP.

26. The LED circuit symbol is a diode with:
(A) inward light arrows like an LDR
(B) two arrows pointing away (light out)
(C) three earth bars
(D) a letter M

Correct Answer: B
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Explanation: The LED circuit symbol is a diode with two arrows pointing away (light out).

27. A series resistor is used with an LED mainly to:
(A) increase reverse leakage
(B) convert it into an LDR
(C) limit the forward current so the LED is not destroyed
(D) earth the cathode

Correct Answer: C
Explanation: A series resistor is used with an LED mainly to limit the forward current so the LED is not destroyed.

28. A transistor is a three-terminal device that can:
(A) only store kWh
(B) only generate 50 Hz
(C) only measure mass
(D) amplify current and act as a switch

Correct Answer: D
Explanation: A transistor is a three-terminal device that can amplify current and act as a switch.

29. The three regions of a bipolar transistor are:
(A) emitter, base, and collector
(B) anode, cathode, and earth
(C) live, neutral, and fuse
(D) AND, OR, and NOT

Correct Answer: A
Explanation: E, B, and C are the three doped layers and terminals.

30. The base is made:
(A) thick and heavily doped
(B) very thin and lightly doped
(C) identical to the collector in every way
(D) from an insulator only

Correct Answer: B
Explanation: The base is made very thin and lightly doped.

31. The emitter is:
(A) lightly doped and huge
(B) always intrinsic silicon
(C) heavily doped (and moderately sized) so it can inject many carriers
(D) the output terminal only

Correct Answer: C
Explanation: Heavy doping supplies the carriers that become I_E.

32. The collector is:
(A) the thinnest layer
(B) always p-type in an npn device
(C) a vacuum tube
(D) larger than the emitter and moderately doped, to collect most carriers

Correct Answer: D
Explanation: It must handle most of the current and the heat.

33. An npn transistor sandwiches:
(A) a thin p-type base between two n-type regions
(B) n-type between two p-type layers
(C) three n-type layers only
(D) metal and glass only

Correct Answer: A
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Explanation: n–p–n is the usual school switching transistor.

34. A pnp transistor sandwiches:
(A) p-type between two n-layers
(B) a thin n-type base between two p-type regions
(C) only intrinsic silicon
(D) two LEDs

Correct Answer: B
Explanation: The middle letter of pnp is the base type.

35. On the npn symbol the emitter arrow:
(A) points inward toward the base
(B) is omitted
(C) points outward, away from the base
(D) points to earth

Correct Answer: C
Explanation: The arrow shows conventional current out of the npn emitter.

36. On the pnp symbol the emitter arrow:
(A) points outward
(B) is a sine wave
(C) points to the collector only
(D) points inward toward the base

Correct Answer: D
Explanation: Inward arrow means conventional current into the pnp emitter.

37. A bipolar transistor uses:
(A) both electrons and holes in conduction
(B) only electrons, never holes
(C) only photons
(D) only neutrons

Correct Answer: A
Explanation: That is why it is called bipolar; a unipolar device uses one carrier type.

38. In normal npn operation the emitter–base junction is:
(A) reverse biased
(B) forward biased
(C) open-circuit
(D) a fuse

Correct Answer: B
Explanation: In normal npn operation the emitter–base junction is forward biased.

39. In normal npn operation the collector–base junction is:
(A) forward biased like an LED
(B) shorted
(C) reverse biased, so it collects carriers that cross the base
(D) at 0.3 V always

Correct Answer: C
Explanation: Reverse CB provides the field that sweeps carriers into the collector.

40. Transistor currents obey:
(A) I_C = I_B + I_E
(B) I_B = I_E + I_C
(C) I_E = I_C − I_B always negative
(D) I_E = I_B + I_C

Correct Answer: D
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Explanation: Charge is conserved at the three terminals: emitter current splits into base and collector.

41. About 95% to 98% of the emitter current becomes:
(A) collector current
(B) base current
(C) earth leakage
(D) photon current only

Correct Answer: A
Explanation: Only a few percent recombine in the thin base as I_B.

42. Current gain β (beta) is:
(A) I_E / I_C
(B) I_C / I_B
(C) I_B / I_C
(D) I_E / I_B × I_C

Correct Answer: B
Explanation: β is the ratio of collector current to the controlling base current.

43. Current gain α (alpha) is:
(A) I_B / I_E
(B) I_E / I_B
(C) I_C / I_E
(D) V / I

Correct Answer: C
Explanation: α is slightly less than 1 because most of I_E becomes I_C.

44. If I_C = 4.95 mA and I_B = 0.05 mA, then I_E is:
(A) 4.90 mA
(B) 0.05 mA
(C) 99 mA
(D) 5.00 mA

Correct Answer: D
Explanation: If I_C = 4.95 mA and I_B = 0.05 mA, then I_E is 5.00 mA.

45. If β = 100 and I_C = 20 mA, the required I_B is:
(A) 0.20 mA
(B) 20 mA
(C) 2000 mA
(D) 100 mA

Correct Answer: A
Explanation: Because β = I_C/I_B, the base current is 20 mA / 100 = 0.20 mA.

46. Transistors replaced vacuum tubes in computers mainly because they are:
(A) larger and hotter
(B) economical and act as rapid-response switches with less heat and power
(C) unable to switch
(D) always analogue only

Correct Answer: B
Explanation: Transistors replaced vacuum tubes in computers mainly because they are economical and act as
rapid-response switches with less heat and power.

47. A relay is:
(A) a colour-code band
(B) a type of kWh
(C) an electrically operated switch that lets a small signal control a larger load
(D) an intrinsic wafer
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Correct Answer: C
Explanation: A remote’s weak command can switch the TV’s mains via a relay.

48. A mechanical relay switches by:
(A) doping silicon
(B) only an LED with no output
(C) quantum superposition
(D) moving contacts under a magnetic force

Correct Answer: D
Explanation: A mechanical relay switches by moving contacts under a magnetic force.

49. A solid-state relay (SSR) has:
(A) no moving contacts; semiconductors do the switching
(B) large moving contacts only
(C) only a bimetallic strip
(D) a lemon cell

Correct Answer: A
Explanation: A solid-state relay (SSR) has no moving contacts; semiconductors do the switching.

50. An optocoupler in an SSR uses light from an LED to:
(A) heat a fuse
(B) drive a phototransistor or photo-TRIAC while electrically isolating control from load
(C) measure kWh
(D) dope silicon

Correct Answer: B
Explanation: An optocoupler in an SSR uses light from an LED to drive a phototransistor or photo-TRIAC while
electrically isolating control from load.

51. An npn transistor used as a switch is ON (closed) when biased in:
(A) cut-off
(B) reverse breakdown of an LED
(C) saturation, so C–E resistance is very small and I_C is large
(D) the earth wire only

Correct Answer: C
Explanation: Saturation is the fully-on switch state.

52. The same transistor is OFF (open) in:
(A) saturation
(B) the fully conducting LED state
(C) a shorted collector
(D) cut-off, when I_B ≈ 0 so almost no I_C flows

Correct Answer: D
Explanation: The same transistor is OFF (open) in cut-off, when I_B ≈ 0 so almost no I_C flows.

53. Collector and emitter act as the switch’s main terminals; the control pair is:
(A) base and emitter
(B) live and neutral of the mains only
(C) anode and earth
(D) two NAND inputs only

Correct Answer: A
Explanation: Collector and emitter act as the switch’s main terminals; the control pair is base and emitter.

54. I_C = β I_B shows that a tiny base current can:
(A) reduce collector current to zero always
(B) control a much larger collector current that lights a lamp
(C) change the colour code
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(D) create holes in copper
Correct Answer: B
Explanation: That current gain is what makes a transistor switch useful.

55. Digital electronics deals with signals that have:
(A) every voltage between 0 and 220 V continuously
(B) only sine-wave audio
(C) two states: ON/OFF, HIGH/LOW, 1/0
(D) only thermistor curves

Correct Answer: C
Explanation: Binary states, not a smooth analogue range, are the digital idea.

56. A bit is:
(A) eight bytes
(B) always a qubit
(C) a unit of resistance
(D) a binary digit, a single 0 or 1

Correct Answer: D
Explanation: Bit is the short form of binary digit: a single 0 or 1.

57. Analogue signals, such as sound or temperature, vary:
(A) continuously over a range
(B) in exactly two steps only
(C) only as 1 and 0
(D) never at all

Correct Answer: A
Explanation: Analogue signals, such as sound or temperature, vary continuously over a range.

58. An ADC (analogue-to-digital converter) lets a microcontroller measure:
(A) only 1 and 0 with no sensor
(B) continuous real-world signals via a transducer, as digital numbers
(C) only e.m.f. of a cell without conversion
(D) nuclear spin of iron

Correct Answer: B
Explanation: An ADC (analogue-to-digital converter) lets a microcontroller measure continuous real-world signals
via a transducer, as digital numbers.

59. A DAC performs the reverse job: it turns digital codes into:
(A) only Boolean AND
(B) a fuse rating
(C) a smoothly varying analogue output
(D) an earth spike

Correct Answer: C
Explanation: A DAC performs the reverse job: it turns digital codes into a smoothly varying analogue output.

60. Boolean logic’s three basic operators at this level are:
(A) sine, cosine, tangent
(B) α, β, and γ of transistors only
(C) live, neutral, earth
(D) AND, OR, and NOT

Correct Answer: D
Explanation: Boolean logic’s three basic operators at this level are AND, OR, and NOT.

61. Logic gates are the building blocks of digital circuits; each gate has:
(A) one or more inputs but only one output
(B) no output
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(C) exactly 220 outputs
(D) only analogue thermistors

Correct Answer: A
Explanation: Logic gates are the building blocks of digital circuits; each gate has one or more inputs but only one
output.

62. A truth table lists:
(A) resistor colour bands
(B) every input combination and the corresponding output bit
(C) kWh tariffs
(D) only transistor β

Correct Answer: B
Explanation: It is the complete 0/1 behaviour of the gate.

63. An AND gate output is 1 only when:
(A) any one input is 1
(B) all inputs are 0
(C) all inputs are 1
(D) the LED is reverse-biased

Correct Answer: C
Explanation: AND is like two switches in series: both must be closed.

64. The Boolean expression for AND is:
(A) X = A + B
(B) X = Ā
(C) X = A + B with a bar over the sum only
(D) X = A · B

Correct Answer: D
Explanation: The centred dot is the Boolean AND operator, so X equals A AND B.

65. An OR gate output is 0 only when:
(A) all inputs are 0
(B) any input is 1
(C) all inputs are 1
(D) β = 100

Correct Answer: A
Explanation: OR is like two switches in parallel: either path lights the lamp.

66. The Boolean expression for OR is:
(A) X = A · B
(B) X = A + B
(C) X = Ā
(D) X = A · B with a bar

Correct Answer: B
Explanation: The plus means OR, not ordinary addition of voltages.

67. A NOT gate (inverter) has:
(A) two inputs and no output
(B) three emitters
(C) one input and one inverted output
(D) only a fuse

Correct Answer: C
Explanation: A NOT gate (inverter) has one input and one inverted output.

68. NAND and NOR are called universal gates because they can be used to:
(A) store only analogue music
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(B) replace a 60 A mains fuse
(C) dope silicon
(D) build any other logic function (AND, OR, NOT, …)

Correct Answer: D
Explanation: Any Boolean circuit can be made from only NAND, or only NOR.

69. A NAND gate is AND followed by NOT, so its output is 0 only when:
(A) all inputs are 1
(B) any input is 0
(C) all inputs are 0
(D) the transistor is in cut-off only

Correct Answer: A
Explanation: NAND is the inverse of AND; only 1 AND 1 gives 0.

70. The NAND expression is:
(A) X = A + B
(B) X = (A · B) with a bar over the product
(C) X = A · B with no bar
(D) X = A

Correct Answer: B
Explanation: A bar over the AND product inverts that result, which is NAND.

71. A NOR gate output is 1 only when:
(A) any input is 1
(B) all inputs are 1
(C) all inputs are 0
(D) β is large

Correct Answer: C
Explanation: NOR is the inverse of OR; only 0 OR 0 inverts to 1.

72. The NOR expression is:
(A) X = A · B
(B) X = A + B with no bar
(C) X = I_C / I_B
(D) X = (A + B) with a bar over the sum

Correct Answer: D
Explanation: A bar over the OR sum inverts that result, which is NOR.

73. A simple burglar alarm in the chapter uses an AND gate so the siren sounds only if:
(A) both the person sensor and the alarm switch are on
(B) either sensor or switch is on
(C) both are off
(D) the LED is reverse-biased

Correct Answer: A
Explanation: AND requires every enable input; that avoids false alarms when the system is off.

74. Circuits that keep their output state after the input is removed are said to have:
(A) no use in alarms
(B) memory (they latch)
(C) only analogue noise
(D) infinite β

Correct Answer: B
Explanation: A latch remembers until it is reset — the fire-alarm example stays sounding.

75. Analogue electronics uses continuous-time signals and both:
(A) only logic gates in ICs
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(B) only bits and qubits
(C) active devices (diodes, transistors) and passive R, C, L
(D) only NAND latches

Correct Answer: C
Explanation: Analogue electronics uses continuous-time signals and both active devices (diodes, transistors) and
passive R, C, L.

76. Digital electronics is built mainly from:
(A) only variable resistors
(B) only heating elements
(C) only thermocouples
(D) logic gates, often packed in integrated circuits

Correct Answer: D
Explanation: Computers, watches, and automation are digital systems.

77. Compared with analogue, digital circuits are described as having:
(A) greater accuracy, lower power, smaller size, and better noise immunity
(B) worse accuracy and more noise sensitivity
(C) no programmability
(D) only continuous voltages

Correct Answer: A
Explanation: Noise is a small voltage wiggle; a digital 1 or 0 still reads correctly.

78. Air temperature versus time of day is analogue because it takes:
(A) only two values, 0 and 1
(B) a continuous range of values
(C) only integer kelvin steps with nothing between
(D) only LED colours

Correct Answer: B
Explanation: The graph is a smooth curve, not a staircase of bits.

79. Quantum computers use qubits, which unlike ordinary bits can be in:
(A) only 0 or only 1, never both
(B) only analogue 220 V
(C) a superposition of states, not just a single 0 or 1
(D) only cut-off of a transistor

Correct Answer: C
Explanation: Superposition is the extra resource of a qubit.

80. At Grade 10 level, a major practical problem for quantum computers is that core parts must run:
(A) red-hot like a filament
(B) at 220 V a.c. without cooling
(C) only in cut-off
(D) at temperatures near absolute zero so thermal noise does not destroy qubit information

Correct Answer: D
Explanation: The chapter stresses that the technology is still early and extremely cold.

B. Less Important / Secondary Topics
81. Everyday electronics examples in the unit include computers, phones, ATMs, and:

(A) pen drives, televisions, and digital cameras
(B) only steam locomotives
(C) only lemon cells
(D) only fused quartz

Correct Answer: A
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Explanation: Everyday electronics examples in the unit include computers, phones, ATMs, and pen drives,
televisions, and digital cameras.

82. Aluminium can be used as a p-type dopant for silicon because it is:
(A) pentavalent
(B) trivalent (three valence electrons), like boron
(C) a noble gas
(D) Group IV identical to Si

Correct Answer: B
Explanation: Trivalent Group III atoms such as boron or aluminium act as acceptors.

83. The electric field in the depletion region points:
(A) from p toward n
(B) in random circles only
(C) from n-type toward p-type
(D) only along the LED arrows outward

Correct Answer: C
Explanation: Uncovered positive ions on the n-side and negative on the p-side set that field.

84. LED covers are transparent so that:
(A) reverse leakage can increase
(B) the diode becomes ohmic copper
(C) β becomes zero
(D) the generated light can escape

Correct Answer: D
Explanation: LED covers are transparent so that the generated light can escape.

85. LED colours such as red, green, and blue depend mainly on:
(A) the semiconductor compound (the photon energy of recombination)
(B) the fuse rating
(C) the earth-wire colour
(D) kWh tariff

Correct Answer: A
Explanation: LED colours such as red, green, and blue depend mainly on the semiconductor compound (the photon
energy of recombination).

86. The name transistor blends ideas of:
(A) transformer and resistor only in name, from transferring a signal from a low-R input to a high-R output
(B) thermistor and transistor identically
(C) only AND and OR
(D) only live and neutral

Correct Answer: B
Explanation: The historical story is transfer + resistor.

87. Bardeen, Brattain, and Shockley developed the transistor at Bell Labs (1948) and later received:
(A) a kWh rebate
(B) a colour-code patent only
(C) the 1956 Nobel Prize in Physics
(D) a GFCI rating

Correct Answer: C
Explanation: The Nobel recognised the device that built modern electronics.

88. Computer generations in the chapter: first vacuum tubes, second transistors, third ICs, fourth:
(A) steam engines
(B) only relays
(C) only LEDs
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(D) microprocessors
Correct Answer: D
Explanation: Computer generations in the chapter: first vacuum tubes, second transistors, third ICs, fourth
microprocessors.

89. A TV remote sending a weak command to switch mains power is a textbook use of a:
(A) relay (low-power control, high-power output)
(B) colour band
(C) only an LDR in the dark
(D) quantum computer

Correct Answer: A
Explanation: A TV remote sending a weak command to switch mains power is a textbook use of a relay (low-power
control, high-power output).

90. An Arduino-style microcontroller can drive a relay to:
(A) dope silicon wafers
(B) turn lamps or garage motors on from a logic signal or phone command
(C) replace the need for any transistor
(D) measure α of manganin

Correct Answer: B
Explanation: An Arduino-style microcontroller can drive a relay to turn lamps or garage motors on from a logic signal
or phone command.

91. In the SSR chain, the LED lights, a photodiode array makes a voltage, then that voltage:
(A) opens a 60 A rewirable fuse only
(B) dopes the base p-type
(C) gates a transistor (or similar switch) on the output side
(D) reverses a burglar AND gate

Correct Answer: C
Explanation: In the SSR chain, the LED lights, a photodiode array makes a voltage, then that voltage gates a
transistor (or similar switch) on the output side.

92. Table of a simple lamp switch: open → lamp OFF (0); closed → lamp ON (1). That mapping is:
(A) analogue FM radio
(B) Ohm’s law for copper
(C) a potential barrier of 0.7 V
(D) the binary idea used in laptops, GPS, and phones

Correct Answer: D
Explanation: Table of a simple lamp switch: open → lamp OFF (0); closed → lamp ON (1). That mapping is the
binary idea used in laptops, GPS, and phones.

93. A fire-extinguisher / fire-alarm latch in the chapter uses NAND gates plus a:
(A) thermistor in a potential divider, and a reset switch
(B) 60 A ring main
(C) only an LDR in sunlight
(D) lemon battery

Correct Answer: A
Explanation: A fire-extinguisher / fire-alarm latch in the chapter uses NAND gates plus a thermistor in a potential
divider, and a reset switch.

94. When that thermistor is cold its resistance is high, so the voltage at the gate input is:
(A) forced to analogue 220 V
(B) logic high until heat lowers R and the voltage falls
(C) always 0
(D) a qubit superposition

Correct Answer: B
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Explanation: When that thermistor is cold its resistance is high, so the voltage at the gate input is logic high until
heat lowers R and the voltage falls.

95. Smoke sensors and fire alarms are mentioned as security devices that are:
(A) optional toys only
(B) replacements for transistors
(C) required in many commercial buildings (offices, hospitals, schools)
(D) quantum error-correction chips

Correct Answer: C
Explanation: The chapter links logic to life-safety.

96. Digital circuits use ‘active high’ and ‘active low’ to mean:
(A) a.c. and d.c.
(B) forward and reverse LED colours
(C) live and earth
(D) the two binary voltage bands for 1 and 0

Correct Answer: D
Explanation: Designers must know which voltage means true.

97. Noise in this comparison means:
(A) unwanted fluctuations in voltage
(B) sound from a buzzer only
(C) the colour of an LED
(D) a truth-table row

Correct Answer: A
Explanation: Digital levels sit far apart, so small wiggles rarely flip a bit.

98. FM radios, analogue TVs, and analogue telephones are listed as:
(A) purely NAND-only computers
(B) analogue-electronics applications
(C) quantum computers at 0 K
(D) only burglar AND gates

Correct Answer: B
Explanation: FM radios, analogue TVs, and analogue telephones are listed as analogue-electronics applications.

99. Data processing, storage, automation, and digital watches are listed as:
(A) only analogue filters
(B) only heating elements
(C) digital-electronics applications
(D) only lemon cells

Correct Answer: C
Explanation: Data processing, storage, automation, and digital watches are listed as digital-electronics applications.

100. Both analogue and digital electronics are used together in:
(A) only stone tools
(B) only a single fuse
(C) only Group IV doping tables
(D) robotics, telecommunications, and similar mixed systems

Correct Answer: D
Explanation: Sensors are often analogue; control is often digital.

101. A qubit is described as the quantum analogue of a:
(A) classical bit, but able to be a coherent superposition of 0 and 1
(B) coulomb
(C) thermistor
(D) kWh
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Correct Answer: A
Explanation: The Bloch-sphere picture shows more states than two poles.

102. Thermal vibrations at ordinary temperatures would:
(A) improve qubit coherence
(B) destroy fragile qubit information, which is why extreme cooling is used
(C) dope silicon n-type
(D) raise β of an npn switch

Correct Answer: B
Explanation: The chapter’s manufacturing challenge is keeping qubits cold and quiet.

103. Quantum computers at this syllabus level are:
(A) already in every phone charger
(B) identical to fourth-generation microprocessors
(C) still in early development
(D) forbidden in digital watches

Correct Answer: C
Explanation: The SLO is awareness, not a working home quantum PC.

104. A photodiode (symbol with inward arrows) is the light-detecting cousin of:
(A) a heating element
(B) a 60 A fuse
(C) a cell
(D) an LED (outgoing arrows mean emit; inward mean detect)

Correct Answer: D
Explanation: A photodiode (symbol with inward arrows) is the light-detecting cousin of an LED (outgoing arrows
mean emit; inward mean detect).

105. Integrated circuits pack large numbers of:
(A) logic gates (and other devices) onto one chip
(B) only discrete 1 W resistors
(C) only lemon electrolytes
(D) only earth spikes

Correct Answer: A
Explanation: ICs are why digital electronics shrank.

106. Boolean variables A, B, C in the chapter stand for:
(A) resistivities
(B) binary states 0 or 1 of inputs
(C) ampere-hour ratings
(D) barrier voltages of Ge and Si

Correct Answer: B
Explanation: Algebra of 0 and 1 is the language of gates.

107. Using logic gates for security (alarms) shows that Boolean combinations can:
(A) only add voltages in series cells
(B) replace Ohm’s law
(C) require several conditions before an output acts
(D) measure α of copper

Correct Answer: C
Explanation: Using logic gates for security (alarms) shows that Boolean combinations can require several conditions
before an output acts.

108. The unit’s big idea is that doped semiconductors make diodes and transistors, which switch bits in
gates — while quantum computers remain:

(A) ordinary 5 V logic at room temperature
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(B) a type of carbon resistor
(C) the same as an LED night-light
(D) an early, ultra-cold extra chapter of computing

Correct Answer: D
Explanation: From PN junctions to qubits, the theme is controlling electrons (and quantum states) in devices.
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Independent MCQs on magnetic fields of currents, motors, electromagnetic induction, generators, transformers, and the
CRO. Not copied from the book exercise. Total: 108 questions. Each item has four options, the correct letter, and a short

explanation of why it is correct.

A. Important / Main Topics
1. Electromagnetism is best described as the study of the connection between:

(A) electricity and magnetism
(B) only heat and temperature
(C) only sound and light
(D) only gravity and mass

Correct Answer: A
Explanation: The unit treats electromagnetism as the linked behaviour of electric currents and magnetic fields.

2. Hans Christian Oersted discovered the magnetic effect of current when a nearby:
(A) thermometer rose
(B) compass needle deflected
(C) prism split white light
(D) pendulum stopped

Correct Answer: B
Explanation: A compass near a live wire moved from north, showing that current produces a magnetic field.

3. A current-carrying straight wire produces magnetic field lines that are:
(A) radial straight arrows from the wire
(B) always parallel to the wire
(C) concentric circles centred on the wire
(D) random zigzags

Correct Answer: C
Explanation: Compasses around a vertical wire line up on circles, so the field is circular about the conductor.

4. If the current in a straight wire is reversed, the magnetic field around it:
(A) vanishes completely
(B) becomes a bar-magnet dipole only
(C) changes from circular to radial
(D) reverses direction

Correct Answer: D
Explanation: Reversing the battery reverses compass needles, so field direction follows current direction.

5. The magnetic field of a long straight wire is strongest:
(A) nearest the conductor
(B) infinitely far from the wire
(C) only at Earth’s geographic poles
(D) only inside a vacuum flask

Correct Answer: A
Explanation: Field strength falls with distance, so compasses closer to the wire show a stronger effect.

6. Ampere is associated with the discovery that a current-carrying conductor:
(A) loses all resistance
(B) produces a magnetic field around it
(C) emits only sound waves
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(D) becomes electrically neutral
Correct Answer: B
Explanation: A live wire is a source of magnetism, which is the starting idea of electromagnetism.

7. In the right-hand grip rule for a straight wire, the thumb points along the:
(A) magnetic field circles
(B) geographic north only
(C) conventional current
(D) force on a nearby proton always

Correct Answer: C
Explanation: Grasp the wire with the right hand: thumb along current I, curling fingers along B.

8. In that same right-hand grip rule, the curling fingers indicate the:
(A) direction of conventional current
(B) temperature of the wire
(C) charge of the Earth
(D) direction of the magnetic field

Correct Answer: D
Explanation: Fingers curl with the circular field lines around the wire.

9. Magnetic field lines are drawn so that they emerge from:
(A) north poles and end on south poles
(B) south poles and end on north poles
(C) the equator only
(D) electric batteries only

Correct Answer: A
Explanation: Magnetic field lines are drawn so that they emerge from north poles and end on south poles.

10. A property of magnetic field lines is that they:
(A) always intersect at right angles
(B) never intersect or cross each other
(C) exist only in iron
(D) stop at the equator

Correct Answer: B
Explanation: Crossing would imply two field directions at one point, which is not allowed.

11. The direction of B at a point is given by:
(A) the length of a compass needle
(B) the colour of the magnet
(C) the tangent to the field line at that point
(D) the mass of the wire

Correct Answer: C
Explanation: A tangent to a field line shows the local field direction.

12. Where magnetic field lines are packed more closely, the field is:
(A) weaker
(B) exactly zero
(C) always vertical
(D) stronger

Correct Answer: D
Explanation: Where magnetic field lines are packed more closely, the field is stronger.

13. Two long parallel wires carrying current in the same direction:
(A) attract each other
(B) repel each other
(C) produce no fields
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(D) must carry zero current
Correct Answer: A
Explanation: Their fields interact so that opposite magnetic effects lie between the wires and they attract.

14. Two long parallel wires carrying current in opposite directions:
(A) attract each other
(B) repel each other
(C) fuse into one wire
(D) lose all magnetism

Correct Answer: B
Explanation: Opposite currents reverse the field pattern between the wires, so the force is repulsive.

15. A solenoid is best described as a:
(A) single straight bar of copper
(B) hollow glass prism
(C) long tightly wound coil of wire
(D) permanent horseshoe only

Correct Answer: C
Explanation: It is a spring-like coil; many loops add their fields along the axis.

16. Inside a long current-carrying solenoid the magnetic field is typically:
(A) negligible and random
(B) zero at every point
(C) circular about a single wire only
(D) strong and nearly uniform along the axis

Correct Answer: D
Explanation: Inside a long current-carrying solenoid the magnetic field is typically strong and nearly uniform along
the axis.

17. Outside a long solenoid the magnetic field is typically:
(A) negligibly weak compared with the interior
(B) stronger than inside
(C) identical to Earth’s field always
(D) radial like a point charge

Correct Answer: A
Explanation: The exterior field of a long solenoid is very weak compared with the interior.

18. The field pattern of a current-carrying solenoid is nearly the same as that of a:
(A) single isolated proton
(B) bar magnet
(C) sound wave in air
(D) static uncharged sphere

Correct Answer: B
Explanation: The field pattern of a current-carrying solenoid is nearly the same as that of a bar magnet.

19. Increasing the current in a solenoid:
(A) always demagnetises it to zero
(B) turns it into an insulator
(C) makes its magnetic field stronger
(D) reverses gravity

Correct Answer: C
Explanation: Field strength of an electromagnet increases with the current in the windings.

20. For a solenoid, curl the fingers of the right hand in the direction of conventional current; the thumb
then points toward the:

(A) south pole of the coil
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(B) centre of the Earth
(C) positive battery terminal always
(D) north pole along the solenoid axis

Correct Answer: D
Explanation: For a solenoid, curl the fingers of the right hand in the direction of conventional current; the thumb then
points toward the north pole along the solenoid axis.

21. Earth behaves magnetically like a huge dipole. Near geographic north, the magnetic pole of that
equivalent magnet is:

(A) a magnetic south pole
(B) a magnetic north pole
(C) uncharged
(D) a magnetic monopole

Correct Answer: A
Explanation: A compass north pole is attracted to Earth’s magnetic south, which lies near geographic north.

22. Earth’s magnetic axis is tilted relative to its spin axis by about:
(A) 90°
(B) 11°
(C) 180°
(D) 0.11°

Correct Answer: B
Explanation: The magnetic dipole is offset by roughly eleven degrees from the rotation axis.

23. At Earth’s surface the geomagnetic field is typically of order:
(A) 25 to 65 tesla
(B) 25 to 65 millitesla only
(C) 25 to 65 microtesla
(D) zero everywhere

Correct Answer: C
Explanation: The surface field is about 25–65 μT (0.25–0.65 G), far weaker than a laboratory bar magnet.

24. Compared with a typical lab bar magnet, Earth’s surface field is:
(A) several hundred times stronger
(B) exactly equal
(C) infinitely large
(D) several hundred times weaker

Correct Answer: D
Explanation: Geomagnetism is a weak but planetary-scale field.

25. Near the magnetic equator, Earth’s field lines are approximately:
(A) parallel to the surface
(B) perpendicular to the surface
(C) absent
(D) radial from the Sun only

Correct Answer: A
Explanation: At the equator the field is roughly horizontal; at the magnetic poles it is nearly vertical.

26. Near Earth’s magnetic poles, field lines are approximately:
(A) parallel to the surface
(B) normal (perpendicular) to the surface
(C) always east–west
(D) confined to the oceans

Correct Answer: B
Explanation: Near Earth’s magnetic poles, field lines are approximately normal (perpendicular) to the surface.
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27. The geomagnetic field is theorised to arise from Earth’s rotation together with:
(A) a solid plastic crust only
(B) only the ozone layer
(C) a molten iron-rich core with moving charges
(D) only cosmic dust

Correct Answer: C
Explanation: Convection in conducting molten iron and nickel, plus rotation, drives currents that make the
magnetosphere.

28. A loudspeaker converts electrical energy mainly into:
(A) nuclear binding energy
(B) static charge on a balloon
(C) direct current in a transformer core
(D) mechanical vibration that produces sound

Correct Answer: D
Explanation: A loudspeaker converts electrical energy mainly into mechanical vibration that produces sound.

29. In a loudspeaker the coil attached to the cone is commonly called the:
(A) voice coil
(B) primary winding of a grid transformer
(C) split-ring commutator
(D) slip ring

Correct Answer: A
Explanation: An alternating signal in the voice coil interacts with a permanent magnet.

30. A larger amplitude of current in the voice coil typically makes the sound:
(A) always higher in pitch only
(B) louder, because the cone vibrates with larger amplitude
(C) completely silent
(D) ultraviolet

Correct Answer: B
Explanation: A larger amplitude of current in the voice coil typically makes the sound louder, because the cone
vibrates with larger amplitude.

31. A relay uses the magnetic effect of a current mainly to:
(A) measure temperature
(B) split white light
(C) control a separate output circuit with a small input current
(D) generate gamma rays

Correct Answer: C
Explanation: A weak input energises an electromagnet that opens or closes a stronger output circuit.

32. When a relay coil is energised, the armature is:
(A) repelled to infinity
(B) unchanged in position always
(C) melted by Lenz’s law
(D) attracted toward the electromagnet

Correct Answer: D
Explanation: The electromagnet pulls the armature so the moving contact can close the output.

33. The return spring in a relay is there to:
(A) restore the armature when the coil current stops
(B) increase the coil current
(C) produce alternating voltage
(D) magnetise the Earth
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Correct Answer: A
Explanation: When the input is off, the spring opens the contacts again.

34. A circuit breaker is similar in purpose to a fuse because it:
(A) increases household voltage
(B) disconnects the supply if current becomes dangerously large
(C) stores magnetic energy forever
(D) reverses Earth’s field

Correct Answer: B
Explanation: It is a safety switch that opens an overloaded circuit.

35. A current-carrying conductor in an external magnetic field generally experiences a:
(A) purely gravitational pull to the Moon
(B) loss of all charge instantly
(C) mechanical force
(D) rise in mass number A

Correct Answer: C
Explanation: The wire’s own field interacts with the external field, producing a force on the conductor.

36. That force on the wire can be reversed by reversing:
(A) only the room temperature
(B) only the length of the laboratory
(C) Planck’s constant
(D) the current or the external field direction

Correct Answer: D
Explanation: That force on the wire can be reversed by reversing the current or the external field direction.

37. The force on a current-carrying wire in a magnetic field increases if you increase:
(A) the current, the field strength, or the length in the field
(B) only the colour of the insulation
(C) only the mass of the magnet’s paint
(D) the frequency of visible light

Correct Answer: A
Explanation: The force on a current-carrying wire in a magnetic field increases if you increase the current, the field
strength, or the length in the field.

38. Fleming’s left-hand rule is used to find the direction of the:
(A) induced e.m.f. in a transformer only
(B) force on a current-carrying conductor in a magnetic field
(C) speed of light in vacuum
(D) half-life of carbon-14

Correct Answer: B
Explanation: It is the motor rule linking force, field, and current.

39. In Fleming’s left-hand rule the forefinger represents:
(A) force
(B) current
(C) magnetic field
(D) temperature

Correct Answer: C
Explanation: Forefinger = B, middle finger = I, thumb = F, with the three mutually perpendicular.

40. In Fleming’s left-hand rule the middle finger represents:
(A) magnetic field
(B) force
(C) north geographic pole
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(D) conventional current
Correct Answer: D
Explanation: In Fleming’s left-hand rule the middle finger represents conventional current.

41. In Fleming’s left-hand rule the thumb represents:
(A) force (motion)
(B) magnetic field
(C) current
(D) resistance

Correct Answer: A
Explanation: In Fleming’s left-hand rule the thumb represents force (motion).

42. The force, magnetic field, and current in Fleming’s left-hand rule are:
(A) always parallel
(B) mutually perpendicular
(C) scalar quantities only
(D) undefined in motors

Correct Answer: B
Explanation: The three directions are at right angles to one another.

43. A rectangular coil carrying current in a uniform magnetic field can experience a:
(A) net charge of +2e only
(B) complete loss of mass
(C) couple (torque) that tends to rotate it
(D) permanent stop of all electrons

Correct Answer: C
Explanation: A rectangular coil carrying current in a uniform magnetic field can experience a couple (torque) that
tends to rotate it.

44. The turning effect on a current-carrying coil in a magnetic field is increased by increasing:
(A) only the room’s volume
(B) only the frequency of radio waves
(C) Earth’s orbital speed
(D) the number of turns, the current, or the field strength

Correct Answer: D
Explanation: The turning effect on a current-carrying coil in a magnetic field is increased by increasing the number of
turns, the current, or the field strength.

45. An electric motor is a device that converts:
(A) electrical energy into mechanical (rotational) energy
(B) mechanical energy into electrical energy
(C) heat into nuclear energy
(D) light into gravity

Correct Answer: A
Explanation: A current-carrying coil in a magnetic field is made to rotate continuously.

46. In a simple d.c. motor, current usually enters the coil through:
(A) only slip rings that never reverse current
(B) brushes, often graphite, pressing on a commutator
(C) a glass prism
(D) an optical fibre

Correct Answer: B
Explanation: Brushes contact the split ring so the coil remains in the circuit as it turns.

47. The split-ring commutator in a d.c. motor is needed to:
(A) increase the supply frequency to 50 Hz always
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(B) convert the motor into a transformer
(C) reverse the coil current every half-turn so rotation continues
(D) remove the magnetic field

Correct Answer: C
Explanation: The split-ring commutator in a d.c. motor is needed to reverse the coil current every half-turn so
rotation continues.

48. In a practical motor the many-turn coil on a shaft is called the:
(A) voice coil of a loudspeaker only
(B) primary of a street transformer
(C) magnetosphere
(D) armature

Correct Answer: D
Explanation: The armature is the rotating winding assembly.

49. Electromagnetic induction is the production of an e.m.f. when:
(A) a conductor is in a changing magnetic field or cuts field lines
(B) a resistor is painted blue
(C) gravity is switched off
(D) the temperature is exactly 0 °C

Correct Answer: A
Explanation: A changing flux, or relative motion that cuts flux, induces an e.m.f.

50. A magnet held completely still inside a coil connected to a galvanometer typically shows:
(A) a large steady induced current forever
(B) no induced e.m.f. while everything is stationary
(C) only gamma emission
(D) a step-up of voltage

Correct Answer: B
Explanation: Relative motion or a changing field is required; a static magnet gives no induced current.

51. Pushing the north pole of a magnet toward a coil induces a current that lasts:
(A) forever after you stop
(B) only at night
(C) only while the magnet is moving (flux is changing)
(D) only if the coil is made of wood

Correct Answer: C
Explanation: The galvanometer deflects during motion and returns when motion stops.

52. Moving a magnet away from a coil typically deflects the galvanometer:
(A) in the same sense as moving it toward the coil
(B) not at all even while moving
(C) only if Earth stops rotating
(D) in the opposite sense to approaching the coil

Correct Answer: D
Explanation: Opposite relative motion reverses the change of flux and so reverses the induced current.

53. The magnitude of an induced e.m.f. is increased by increasing:
(A) the rate of change of field (or rate of cutting flux) and the number of turns
(B) only the colour of the magnet
(C) only the mass of the laboratory bench
(D) the wavelength of red light

Correct Answer: A
Explanation: The magnitude of an induced e.m.f. is increased by increasing the rate of change of field (or rate of
cutting flux) and the number of turns.
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54. Lenz’s law states that the induced current:
(A) always flows from south to north on maps
(B) opposes the change that produces it
(C) doubles Earth’s field
(D) cancels Ohm’s law

Correct Answer: B
Explanation: Lenz’s law states that the induced current opposes the change that produces it.

55. If a north pole approaches a coil, the near end of the coil behaves as a:
(A) south pole, attracting the magnet in
(B) neutral point with no field
(C) north pole, repelling the approaching magnet
(D) gamma-ray source

Correct Answer: C
Explanation: Opposition to the approach means the coil end facing the magnet becomes a north pole.

56. An a.c. generator converts:
(A) electrical energy into heat only
(B) chemical energy into sound only
(C) nuclear mass into photons only
(D) mechanical energy into electrical energy

Correct Answer: D
Explanation: An a.c. generator converts mechanical energy into electrical energy.

57. In a simple a.c. generator the coil ends are connected to:
(A) two slip rings
(B) a split-ring commutator only
(C) a loudspeaker cone
(D) a gold foil

Correct Answer: A
Explanation: In a simple a.c. generator the coil ends are connected to two slip rings.

58. Carbon brushes on an a.c. generator:
(A) generate the magnetic field of Earth
(B) slide on the slip rings to connect the coil to the external circuit
(C) split white light
(D) store nuclear fuel

Correct Answer: B
Explanation: They are the sliding contacts to the external load.

59. For the simple generator in the unit, induced e.m.f. is zero when the coil is:
(A) horizontal (maximum flux cutting)
(B) made of plastic only
(C) vertical
(D) outside any laboratory

Correct Answer: C
Explanation: In the vertical position the instantaneous rate of flux change is zero, so e.m.f. is zero.

60. In that same simple generator the induced e.m.f. is a maximum when the coil is:
(A) vertical
(B) at 45° only forever
(C) stationary
(D) horizontal

Correct Answer: D
Explanation: In that same simple generator the induced e.m.f. is a maximum when the coil is horizontal.
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61. A graph of e.m.f. against time for a simple a.c. generator is typically a:
(A) sine wave that reverses each half-turn
(B) horizontal straight line at a constant e.m.f.
(C) series of radioactive decay spikes
(D) circle on the screen

Correct Answer: A
Explanation: A graph of e.m.f. against time for a simple a.c. generator is typically a sine wave that reverses each
half-turn.

62. Mains electricity in the unit is described as having frequency:
(A) 50 kHz
(B) 50 Hz, so the generator makes fifty revolutions each second
(C) 50 MHz
(D) one cycle per year

Correct Answer: B
Explanation: Fifty hertz means fifty complete cycles — and fifty coil revolutions — per second.

63. A transformer is used to:
(A) convert d.c. into permanent magnets
(B) measure half-life
(C) increase or decrease an alternating voltage
(D) split alpha particles

Correct Answer: C
Explanation: A transformer is used to increase or decrease an alternating voltage.

64. The three essential parts of a simple transformer are:
(A) prism, screen, and voice coil
(B) slip rings, brushes, and split ring
(C) gold foil, zinc sulfide, and polonium
(D) primary coil, secondary coil, and laminated iron core

Correct Answer: D
Explanation: A changing flux in the iron links the two windings.

65. The basic transformer equation relating voltages and turns is:
(A) Vs / Vp = Ns / Np
(B) Vs / Vp = Np / Ns always inverted wrongly
(C) Vs Vp = Ns + Np
(D) Vs = Np only

Correct Answer: A
Explanation: Secondary to primary voltage equals secondary to primary turns for an ideal transformer.

66. A step-up transformer has:
(A) Ns less than Np, so Vs less than Vp
(B) Ns greater than Np, so Vs greater than Vp
(C) no iron core by definition
(D) only a d.c. battery input

Correct Answer: B
Explanation: A step-up transformer has Ns greater than Np, so Vs greater than Vp.

67. A step-down transformer has:
(A) Ns greater than Np
(B) infinite secondary voltage
(C) Ns less than Np, so Vs less than Vp
(D) no primary coil

Correct Answer: C
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Explanation: Fewer secondary turns reduce the voltage, as in street transformers feeding homes.

68. A transformer with Vp = 220 V, Vs = 11 V, and Np = 1200 turns has Ns equal to:
(A) 24000
(B) 11
(C) 2200
(D) 60

Correct Answer: D
Explanation: A transformer with Vp = 220 V, Vs = 11 V, and Np = 1200 turns has Ns equal to 60.

69. Street distribution often uses step-down transformers to deliver about:
(A) 220 V for residential use
(B) 220 kV directly into lamps
(C) 12 V only to whole cities
(D) zero voltage for safety

Correct Answer: A
Explanation: High grid voltage is reduced to a household value near 220 V.

70. In an ideal transformer, power into the primary equals power out of the secondary, so:
(A) Is = Ip always regardless of voltage
(B) Is Vs = Ip Vp
(C) the core must be wooden
(D) frequency must be zero

Correct Answer: B
Explanation: With no losses, Ip Vp = Is Vs; a higher secondary voltage means a smaller secondary current.

71. Power is transmitted at high voltage mainly to:
(A) increase I²R heating in the cables
(B) make transformers unnecessary
(C) reduce current and therefore I²R heat loss in the lines
(D) stop all a.c.

Correct Answer: C
Explanation: Heat in cables is I²Rt; raising V lowers I for the same power, so losses fall.

72. When an electron beam passes between charged plates, electrons are deflected toward the:
(A) negative plate
(B) neutral geometric centre always
(C) infrared lamp
(D) positive plate

Correct Answer: D
Explanation: Electrons are negative, so the electric force pulls them toward the positive plate.

73. The deflection of an electron in a magnetic field depends on its speed, the field strength, and:
(A) the angle at which it enters the field
(B) only the colour of the vacuum tube
(C) the half-life of carbon-14
(D) the mass of the Sun only

Correct Answer: A
Explanation: The deflection of an electron in a magnetic field depends on its speed, the field strength, and the angle
at which it enters the field.

74. A cathode-ray oscilloscope displays electrical signals by steering a beam of:
(A) alpha particles from radon
(B) electrons onto a phosphor-coated screen
(C) sound waves into a cone
(D) neutrons into lead
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Correct Answer: B
Explanation: A cathode-ray oscilloscope displays electrical signals by steering a beam of electrons onto a
phosphor-coated screen.

75. On a typical CRO display of an a.c. supply, the horizontal axis represents:
(A) potential difference
(B) magnetic flux only
(C) time
(D) nucleon number

Correct Answer: C
Explanation: The spot is swept in time while the vertical deflection follows voltage.

76. On that same CRO display the vertical axis represents:
(A) time
(B) temperature in kelvin
(C) mass number A
(D) potential difference (voltage)

Correct Answer: D
Explanation: On that same CRO display the vertical axis represents potential difference (voltage).

77. The working of a CRO described in the unit is based mainly on:
(A) electrostatic deflection of an electron beam
(B) nuclear fission of uranium
(C) Rayleigh scattering in air
(D) alpha decay of americium only

Correct Answer: A
Explanation: The working of a CRO described in the unit is based mainly on electrostatic deflection of an electron
beam.

78. Generators and transformers both rely on:
(A) only electrostatic attraction of pith balls
(B) electromagnetic induction
(C) only chemical cells
(D) only gravitational potential

Correct Answer: B
Explanation: Generators and transformers both rely on electromagnetic induction.

79. The unit’s applications of the magnetic effect of current include loudspeakers and:
(A) optical prisms
(B) carbon-14 dating
(C) relays
(D) Rayleigh sunsets

Correct Answer: C
Explanation: The unit’s applications of the magnetic effect of current include loudspeakers and relays.

80. If the coil of a simple a.c. generator is rotated faster, the frequency of the output:
(A) decreases
(B) must become exactly zero
(C) becomes a constant d.c.
(D) increases

Correct Answer: D
Explanation: Each revolution is one cycle, so more revolutions per second means a higher frequency.

B. Less Important / Secondary Topics
81. Oersted’s compass result showed that electricity and magnetism are:
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(A) inseparably interrelated
(B) completely unrelated
(C) the same as radioactivity
(D) only properties of light

Correct Answer: A
Explanation: Oersted’s compass result showed that electricity and magnetism are inseparably interrelated.

82. Magnetic field lines form:
(A) open paths that end in empty space always
(B) closed paths
(C) only straight infinite lines
(D) random polygons

Correct Answer: B
Explanation: They continue through the magnet as closed loops.

83. Soft-iron cores are used in electromagnets and relays because they:
(A) cannot be magnetised
(B) emit gamma rays
(C) magnetise strongly while current flows
(D) replace the need for current

Correct Answer: C
Explanation: Soft-iron cores are used in electromagnets and relays because they magnetise strongly while current
flows.

84. A laminated iron transformer core is used to:
(A) increase eddy-current heating on purpose
(B) store a.c. as d.c.
(C) act as a loudspeaker cone
(D) carry the changing flux between windings efficiently

Correct Answer: D
Explanation: The iron guides flux from primary to secondary.

85. Moving a conductor parallel to magnetic field lines typically induces:
(A) little or no e.m.f. because flux is not cut
(B) maximum e.m.f.
(C) nuclear fusion
(D) a step-up of 220 V always

Correct Answer: A
Explanation: Moving a conductor parallel to magnetic field lines typically induces little or no e.m.f. because flux is not
cut.

86. A galvanometer in induction experiments is used to:
(A) heat the coil
(B) detect small induced currents
(C) produce Earth’s field
(D) split the commutator

Correct Answer: B
Explanation: Its needle shows that an e.m.f. has driven a current.

87. Heinrich Lenz proposed the law of induced-current direction in:
(A) the 20th century only
(B) 1896 with Becquerel
(C) 1834
(D) 2018 with a solar probe

Correct Answer: C
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Explanation: Lenz’s law dates from the nineteenth-century study of induction.

88. Household printers and chargers often contain:
(A) only split-ring motors
(B) polonium gold-foil sources
(C) solenoids that replace all magnets
(D) transformers to change a.c. voltage

Correct Answer: D
Explanation: Household printers and chargers often contain transformers to change a.c. voltage.

89. If a transformer is ideal and Vs is ten times Vp, then Is is:
(A) one tenth of Ip
(B) ten times Ip
(C) equal to Ip
(D) zero

Correct Answer: A
Explanation: Power balance Ip Vp = Is Vs implies the current ratio is the inverse of the voltage ratio.

90. High-voltage transmission can mean fewer heavy cables for the same power because:
(A) resistance becomes infinite
(B) current can be smaller, so conductors need not carry huge I
(C) transformers stop working
(D) I²R loss increases without limit

Correct Answer: B
Explanation: Lower current for the same power reduces both heating and the required conductor size.

91. The phosphor on a CRO screen:
(A) absorbs all electrons without glowing
(B) is a split-ring commutator
(C) emits light where high-speed electrons strike
(D) measures half-life

Correct Answer: C
Explanation: The visible spot is fluorescence of the phosphor coating.

92. The electron gun in a CRO:
(A) detects alpha particles from gold foil
(B) is the iron core of a transformer
(C) is the voice coil
(D) produces the electron beam

Correct Answer: D
Explanation: It is the source of the beam that the deflection plates then steer.

93. Focusing electrodes in a CRO are used to:
(A) concentrate the beam onto a small spot on the screen
(B) increase Earth’s magnetic tilt to 11°
(C) step down 220 V
(D) induce Lenz poles

Correct Answer: A
Explanation: Focusing electrodes in a CRO are used to concentrate the beam onto a small spot on the screen.

94. A horseshoe magnet in a force-on-wire demonstration provides:
(A) an electric field only
(B) a concentrated magnetic field across the conductor
(C) a source of gamma rays
(D) alternating 50 Hz exclusively

Correct Answer: B
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Explanation: The gap between the poles is where the current-carrying rod sits.

95. Graphite is a usual brush material because it:
(A) is a perfect insulator
(B) is a nuclear fuel
(C) conducts while sliding with relatively little wear
(D) emits X-rays

Correct Answer: C
Explanation: Brushes must stay in electrical contact as the ring turns.

96. If both current and magnetic field are reversed together, the force on the wire:
(A) reverses
(B) becomes infinite
(C) vanishes forever
(D) keeps the same direction

Correct Answer: D
Explanation: If both current and magnetic field are reversed together, the force on the wire keeps the same
direction.

97. The magnetosphere is the:
(A) magnetic shield formed by Earth’s field around the planet
(B) iron core of a transformer
(C) voice coil of a speaker
(D) split ring of a motor

Correct Answer: A
Explanation: Currents in the molten core sustain a field that extends into space.

98. Molten iron in Earth’s outer core acts as a good:
(A) electrical insulator
(B) electrical conductor, allowing dynamo currents
(C) optical fibre
(D) phosphor screen

Correct Answer: B
Explanation: A conducting fluid plus rotation can maintain a magnetic field.

99. When a d.c. motor coil is vertical, forces on the two sides are:
(A) still a maximum couple
(B) nuclear in origin
(C) aligned so the net turning effect drops unless the commutator reverses current
(D) due to Rayleigh scattering

Correct Answer: C
Explanation: That is why the split ring must switch the current to keep rotation going.

100. Slip rings are characteristic of:
(A) a simple d.c. motor commutator
(B) a loudspeaker magnet
(C) a relay spring
(D) a simple a.c. generator

Correct Answer: D
Explanation: Slip rings are characteristic of a simple a.c. generator.

101. A changing magnetic field in a transformer primary is produced because the supply is:
(A) alternating current
(B) steady d.c. only
(C) a beam of neutrons
(D) static charge on amber
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Correct Answer: A
Explanation: A changing magnetic field in a transformer primary is produced because the supply is alternating
current.

102. If Np = Ns in an ideal transformer, then Vs compared with Vp is:
(A) much smaller always
(B) approximately equal
(C) infinite
(D) exactly zero

Correct Answer: B
Explanation: If Np = Ns in an ideal transformer, then Vs compared with Vp is approximately equal.

103. Deflection plates in a CRO come in:
(A) only a single horizontal pair
(B) nuclear decay pairs
(C) horizontal and vertical pairs to sweep the whole screen
(D) slip-ring pairs

Correct Answer: C
Explanation: Deflection plates in a CRO come in horizontal and vertical pairs to sweep the whole screen.

104. The couple on a motor coil is made of two forces that are:
(A) unequal and parallel in the same sense
(B) both toward geographic north
(C) electrostatic only
(D) equal in magnitude and opposite in direction on opposite sides

Correct Answer: D
Explanation: A couple is a pair of equal opposite forces that produce rotation.

105. Conventional current in the right-hand rules is the direction of:
(A) positive-charge flow (opposite to electron drift)
(B) electron drift only
(C) north-seeking compass motion only
(D) sound in the loudspeaker cone

Correct Answer: A
Explanation: School rules use conventional current, from positive to negative externally.

106. If a coil has more turns, an induced e.m.f. for the same flux change is:
(A) smaller
(B) larger
(C) always zero
(D) independent of turns

Correct Answer: B
Explanation: Each turn contributes; total e.m.f. scales with the number of turns.

107. A relay separates input and output so that a small current can:
(A) never affect a lamp
(B) generate 50 Hz mechanically
(C) switch a larger current in another circuit
(D) measure μT fields

Correct Answer: C
Explanation: Galvanic isolation plus magnetic actuation is the point of the device.

108. The big idea of the unit is that currents make fields, fields make forces, and changing fields:
(A) have no electrical effect
(B) only heat the atmosphere
(C) only scatter blue light
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(D) induce e.m.f.s used in generators and transformers
Correct Answer: D
Explanation: Motors, loudspeakers, relays, generators, and transformers all sit on that link.
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short explanation of why it is correct.

A. Important / Main Topics
1. Electromagnetic waves are generated by the oscillations of:

(A) electric and magnetic fields
(B) only air pressure
(C) only Earth’s molten core
(D) only sound in steel

Correct Answer: A
Explanation: Changing E and B fields sustain each other and travel as an EM wave.

2. In an electromagnetic wave the electric field, magnetic field, and direction of travel are:
(A) all parallel
(B) mutually perpendicular
(C) randomly oriented
(D) confined to one plane of E only

Correct Answer: B
Explanation: In an electromagnetic wave the electric field, magnetic field, and direction of travel are mutually
perpendicular.

3. Electromagnetic waves are classified as:
(A) longitudinal mechanical waves
(B) matter waves that need air
(C) transverse waves
(D) circular water ripples only

Correct Answer: C
Explanation: The field oscillations are perpendicular to the direction of travel.

4. Unlike sound, electromagnetic waves:
(A) cannot travel in vacuum
(B) travel only in iron cores
(C) are always audible
(D) can travel through vacuum, needing no material medium

Correct Answer: D
Explanation: Unlike sound, electromagnetic waves can travel through vacuum, needing no material medium.

5. The electromagnetic spectrum is the range of EM waves ordered by:
(A) frequency, wavelength, or photon energy
(B) only political frequency bands
(C) only loudness
(D) only nuclear half-life

Correct Answer: A
Explanation: The electromagnetic spectrum is the range of EM waves ordered by frequency, wavelength, or photon
energy.

6. The speed of all electromagnetic waves in vacuum is:
(A) 3.0 × 10⁵ m/s
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(B) 3.0 × 10⁸ m/s
(C) 3.0 × 10⁸ km/s
(D) 330 m/s

Correct Answer: B
Explanation: c = 3.0 × 10⁸ m/s is the universal vacuum speed of EM radiation.

7. In air the speed of electromagnetic waves is:
(A) almost zero
(B) equal to the speed of sound
(C) approximately the same as in vacuum
(D) infinite

Correct Answer: C
Explanation: Air is so thin optically that c is almost unchanged from vacuum.

8. In order of increasing frequency, a correct sequence is:
(A) gamma, X-ray, ultraviolet, visible
(B) visible, radio, gamma
(C) X-ray, microwave, radio
(D) radio, microwave, infrared, visible, ultraviolet, X-ray, gamma

Correct Answer: D
Explanation: Radio is lowest frequency; gamma is highest.

9. In order of increasing wavelength, a correct sequence is:
(A) gamma, X-ray, ultraviolet, visible, infrared, microwave, radio
(B) radio, microwave, infrared
(C) microwave, gamma, radio
(D) visible, radio, X-ray

Correct Answer: A
Explanation: Wavelength runs opposite to frequency because c = fλ is constant in vacuum.

10. The wave equation for light in vacuum is:
(A) E = mc² only
(B) c = fλ
(C) V = IR
(D) N = N0 / 2ⁿ only

Correct Answer: B
Explanation: The wave equation for light in vacuum is c = fλ.

11. If wavelength is halved in vacuum, frequency:
(A) halves
(B) stays the same
(C) doubles
(D) becomes zero

Correct Answer: C
Explanation: c is fixed, so f and λ are inversely proportional.

12. Photon energy is given by Planck’s relation:
(A) E = h / f
(B) E = h + f
(C) E = f / h
(D) E = hf

Correct Answer: D
Explanation: Energy of a quantum is Planck’s constant times frequency.

13. Planck’s constant h used in the unit is about:
(A) 6.63 × 10�³⁴ J s
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(B) 6.63 × 10³⁴ J s
(C) 3.0 × 10⁸ J s
(D) 1.6 × 10�¹⁹ J s

Correct Answer: A
Explanation: h = 6.63 × 10�³⁴ J s links frequency to photon energy.

14. Combining E = hf with c = fλ gives:
(A) E = hcλ
(B) E = hc / λ
(C) E = λ / hc
(D) E = h + c + λ

Correct Answer: B
Explanation: Higher photon energy means shorter wavelength.

15. Visible light in the unit’s table spans roughly:
(A) 750 m to 400 m
(B) 1 mm to 25 μm
(C) 750 nm to 400 nm
(D) 1 pm only

Correct Answer: C
Explanation: Red is near 750 nm and violet near 400 nm.

16. Red light compared with violet light has:
(A) higher frequency and shorter wavelength
(B) higher photon energy
(C) zero wavelength
(D) lower frequency and longer wavelength

Correct Answer: D
Explanation: Red is at the long-wavelength, low-frequency end of the visible band.

17. A glass prism splits white light because different colours:
(A) refract by different amounts due to different wavelengths
(B) all travel at identical speed in glass
(C) are absorbed completely
(D) become radio waves

Correct Answer: A
Explanation: Dispersion: each wavelength bends differently as speed changes from air to glass.

18. White light is best described as:
(A) a single unique wavelength
(B) a mixture of many visible wavelengths
(C) only ultraviolet
(D) a stream of alpha particles

Correct Answer: B
Explanation: A prism or raindrop can separate the mixture into a spectrum.

19. Radio waves are used for:
(A) cooking food by vibrating water only
(B) sterilising food with cobalt-60 only
(C) broadcasting, mobile phones, wireless networks, and GPS
(D) forming the ozone layer

Correct Answer: C
Explanation: Radio waves are used for broadcasting, mobile phones, wireless networks, and GPS.

20. A radio tuner selects a station by:
(A) measuring half-life
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(B) dispersing light in a prism
(C) attracting a compass needle
(D) detecting a specific frequency

Correct Answer: D
Explanation: Each station is assigned a frequency that the receiver can pick out.

21. In the broadcasting chain, audio is mixed with an oscillator so that the antenna radiates:
(A) a radio-frequency wave
(B) a d.c. voltage only
(C) only infrared heat
(D) alpha particles

Correct Answer: A
Explanation: The mixer/oscillator shifts the signal up to a radio frequency for transmission.

22. Radio astronomy studies:
(A) only optical images of the Moon
(B) radio waves from astronomical objects
(C) only laboratory solenoids
(D) only household wiring

Correct Answer: B
Explanation: Changing magnetic fields in space emit radio waves that reveal composition and motion.

23. Radio telescopes must be very large mainly because radio wavelengths are:
(A) much shorter than visible light
(B) identical to X-rays
(C) much longer than visible light, so a large dish is needed for good resolution
(D) zero

Correct Answer: C
Explanation: Angular resolution improves when the aperture is large compared with wavelength.

24. Unlike optical telescopes, radio telescopes can often observe through:
(A) solid lead walls
(B) the Earth’s core
(C) a transformer iron core
(D) daylight, cloud, and rain

Correct Answer: D
Explanation: Unlike optical telescopes, radio telescopes can often observe through daylight, cloud, and rain.

25. Microwaves have, compared with radio waves:
(A) higher frequency and shorter wavelength
(B) lower frequency and longer wavelength
(C) zero energy
(D) only nuclear origin

Correct Answer: A
Explanation: Microwaves have, compared with radio waves higher frequency and shorter wavelength.

26. Satellite television often uses microwaves because they:
(A) cannot leave the atmosphere
(B) can travel through the atmosphere to and from satellites
(C) are identical to sound
(D) are stopped by a sheet of paper like alpha particles

Correct Answer: B
Explanation: The atmosphere is relatively transparent at microwave frequencies used for satellite links.

27. In the unit’s account, a mobile phone talks to a local tower with radio waves, while towers may link
via satellites using:
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(A) ultraviolet only
(B) alpha radiation
(C) microwaves
(D) 50 Hz mechanical rotation

Correct Answer: C
Explanation: Microwaves are suited to the long atmospheric path to orbit.

28. Bluetooth typically works over distances less than about:
(A) 90 km
(B) 9 mm only
(C) the Earth–Sun distance
(D) 9 m (about 30 feet)

Correct Answer: D
Explanation: It is a short-range, low-power radio/microwave link between nearby devices.

29. A typical microwave oven frequency and wavelength given in the unit are about:
(A) 2.45 GHz and 12.2 cm
(B) 50 Hz and 6000 km
(C) 2.45 Hz and 12.2 km
(D) 400 nm and 750 nm

Correct Answer: A
Explanation: Household ovens are designed around that microwave band.

30. A microwave oven cooks food mainly by:
(A) inducing fission in uranium
(B) making food molecules vibrate so their energy appears as heat
(C) emitting gamma rays from cobalt-60
(D) scattering blue sky light

Correct Answer: B
Explanation: Molecular agitation thermalises as heat throughout the food.

31. Weather services can monitor rain with microwaves because water:
(A) reflects all radio forever
(B) emits only X-rays
(C) absorbs microwaves, so a weaker received signal means more rain along the path
(D) stops Earth’s rotation

Correct Answer: C
Explanation: Weather services can monitor rain with microwaves because water absorbs microwaves, so a weaker
received signal means more rain along the path.

32. The name infrared means:
(A) above violet
(B) inside the nucleus
(C) the same as gamma
(D) below red, just beyond the long-wavelength end of visible light

Correct Answer: D
Explanation: The name infrared means below red, just beyond the long-wavelength end of visible light.

33. Infrared is emitted or absorbed in connection with:
(A) molecular vibrations and rotations, and by objects because of their temperature
(B) only nuclear proton decay
(C) only compass needles
(D) only slip rings

Correct Answer: A
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Explanation: Infrared is emitted or absorbed in connection with molecular vibrations and rotations, and by objects
because of their temperature.

34. A TV remote typically sends commands as:
(A) alpha particles
(B) infrared beams of different frequencies for different buttons
(C) 50 Hz a.c. on the mains
(D) ultraviolet-C from ozone

Correct Answer: B
Explanation: Each key launches a coded IR pulse that the receiver recognises.

35. A passive intruder alarm can trigger because a person:
(A) emits gamma rays
(B) stops all visible light in the universe
(C) emits extra infrared from body heat
(D) reverses Earth’s magnetic field

Correct Answer: C
Explanation: A sudden rise in IR is treated as an intrusion (or, similarly, a flame).

36. An active IR alarm may use an LED and a photodiode so that the alarm sounds when:
(A) the beam is continuous forever
(B) the Sun sets only
(C) a transformer steps down voltage
(D) the infrared beam is interrupted

Correct Answer: D
Explanation: An active IR alarm may use an LED and a photodiode so that the alarm sounds when the infrared
beam is interrupted.

37. Infrared is useful in glass optical fibres because that wavelength band has:
(A) relatively low absorption, so data can travel far with small loss
(B) very high absorption in glass
(C) zero speed
(D) only ionizing energy

Correct Answer: A
Explanation: Low-loss windows in glass make IR a practical carrier for long-distance fibre links.

38. Light (or IR) stays in an optical fibre mainly by:
(A) magnetic induction in an iron core
(B) total internal reflection at the core–cladding boundary
(C) alpha shielding in lead
(D) Rayleigh scattering in nitrogen only

Correct Answer: B
Explanation: The core has a higher refractive index than the cladding, so rays bounce along the fibre.

39. Thermal imaging cameras form pictures from:
(A) ultraviolet fluorescence of banknotes only
(B) 50 Hz generator e.m.f.
(C) infrared emitted by objects according to their temperature
(D) alpha tracks in gold foil

Correct Answer: C
Explanation: Thermal imaging cameras form pictures from infrared emitted by objects according to their
temperature.

40. About half of the solar radiation reaching Earth is in the:
(A) gamma-ray band
(B) radio band below 1 Hz
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(C) X-ray diagnostic band only
(D) infrared region

Correct Answer: D
Explanation: The Sun’s 6000 K surface puts a large fraction of its output into IR as well as visible light.

41. Visible light is the narrow band to which:
(A) the normal human eye responds
(B) Geiger counters respond
(C) only transformers respond
(D) only smoke alarms respond

Correct Answer: A
Explanation: Vision is our detector for that small slice of the spectrum.

42. In the eye, focused light is converted to neural signals at the:
(A) cornea only, with no further processing
(B) retina, then processed by the brain
(C) lens alone without a retina
(D) outer ear

Correct Answer: B
Explanation: In the eye, focused light is converted to neural signals at the retina, then processed by the brain.

43. The word ultraviolet means:
(A) below red
(B) inside a nucleus
(C) above violet, just beyond the short-wavelength end of visible light
(D) the same as microwave

Correct Answer: C
Explanation: UV frequencies continue upward from violet.

44. UV-A, UV-B, and UV-C in the unit are distinguished mainly by:
(A) their speed in vacuum
(B) whether they are transverse
(C) whether they need a medium
(D) wavelength bands (UV-A longest, UV-C shortest among the three)

Correct Answer: D
Explanation: UV-A is about 320–400 nm, UV-B 290–320 nm, and UV-C 220–290 nm.

45. The ozone layer absorbs:
(A) most UV-B and all UV-C, so nearly all UV at the ground is UV-A
(B) all radio waves
(C) all visible light
(D) Earth’s entire magnetic field

Correct Answer: A
Explanation: About 99% of solar UV reaching the surface is UV-A.

46. Fluorescence is the process in which a material absorbs higher-energy radiation such as UV and:
(A) emits alpha particles
(B) re-emits lower-energy (often visible) light
(C) becomes a transformer
(D) stops all scattering

Correct Answer: B
Explanation: Security marks and banknote fibres glow under a UV lamp for that reason.

47. UV sterilisation of water works by:
(A) making the water radioactive
(B) converting water to ozone gas only



Public Library  ·  Physics 10 Ch 11 MCQs  ·  Page 8

(C) killing microorganisms without adding chemicals
(D) inducing nuclear fission

Correct Answer: C
Explanation: UV damages microbes; the water itself is not turned into a radioactive source.

48. Medical imaging with X-rays is called:
(A) radio astronomy
(B) Rayleigh scattering
(C) electromagnetic induction
(D) radiology

Correct Answer: D
Explanation: Medical imaging with X-rays is called radiology.

49. Airport-style body scanners mentioned in the unit use:
(A) very low-energy X-rays that scatter back to reveal objects
(B) very high-energy gamma sterilisation of food
(C) 50 Hz mechanical generators
(D) alpha particles from americium only

Correct Answer: A
Explanation: Backscatter of soft X-rays can show metallic threats under clothing.

50. High-dose X-rays in therapy are used to:
(A) cook food in a 2.45 GHz oven
(B) damage DNA of cancer cells so they stop dividing
(C) broadcast FM radio
(D) magnetise a solenoid

Correct Answer: B
Explanation: Imaging uses low dose; treatment uses a high dose aimed at a tumour.

51. Radiographic testing of metals looks for internal cracks because a crack lets:
(A) fewer X-rays through, appearing bright always
(B) only sound through
(C) more X-rays through the thinner path, so the flaw shows on the detector
(D) only UV-A through

Correct Answer: C
Explanation: It is a non-destructive test of welds and components.

52. Gamma rays are electromagnetic waves with:
(A) the longest wavelength in the spectrum
(B) zero frequency
(C) only audio frequencies
(D) the shortest wavelength and highest photon energy

Correct Answer: D
Explanation: They are nuclear in origin and highly penetrating.

53. In nuclear-medicine imaging, a gamma camera or PET scanner detects:
(A) gamma rays from a tracer that has concentrated in tissue
(B) sound from a loudspeaker
(C) Earth’s 11° magnetic tilt
(D) IR from a TV remote

Correct Answer: A
Explanation: In nuclear-medicine imaging, a gamma camera or PET scanner detects gamma rays from a tracer that
has concentrated in tissue.

54. Food and medical goods may be sterilised with gamma rays from:
(A) a 50 Hz generator coil
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(B) cobalt-60
(C) a glass prism
(D) a Bluetooth speaker

Correct Answer: B
Explanation: Cobalt-60 is a practical sealed gamma source for irradiation plants.

55. After gamma sterilisation of food, the food:
(A) becomes a strong radioisotope
(B) emits only microwaves
(C) does not itself become radioactive
(D) turns into lead

Correct Answer: C
Explanation: After gamma sterilisation of food, the food does not itself become radioactive.

56. Compared with X-rays, gamma rays used in industrial NDT typically have:
(A) less penetrating power
(B) identical household oven frequencies
(C) only heating effects like IR lamps
(D) greater penetrating power in dense materials

Correct Answer: D
Explanation: Compared with X-rays, gamma rays used in industrial NDT typically have greater penetrating power in
dense materials.

57. A gamma knife is a medical technique that uses:
(A) focused gamma beams to treat brain lesions without opening the skull
(B) a steel blade heated by microwaves
(C) only UV banknote lamps
(D) a split-ring motor

Correct Answer: A
Explanation: Many beams meet at the target so surrounding tissue receives a lower dose.

58. Ionizing electromagnetic radiation is able to:
(A) only warm tissue slightly like a weak IR lamp
(B) remove tightly bound electrons from atoms, forming ions
(C) travel only in copper wires
(D) exist only below radio frequencies

Correct Answer: B
Explanation: UV (especially shorter UV), X-rays, and gamma rays can ionize; radio, micro, IR, and ordinary visible
generally cannot.

59. Which set is classed as non-ionizing in the unit’s discussion?
(A) X-rays and gamma rays
(B) UV-C, X-rays, and gamma rays
(C) radio waves, microwaves, infrared, and ordinary visible light
(D) only gamma rays

Correct Answer: C
Explanation: Radio waves, microwaves, infrared, and ordinary visible light — this correctly answers the question.

60. A listed hazard of intense microwaves is damage to:
(A) only transformer cores
(B) Earth’s geographic poles
(C) carbon-14 dating
(D) sensitive organs such as the eyes (for example cataracts) and tissue heating

Correct Answer: D
Explanation: High-power microwaves deposit heat; the eye is vulnerable.
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61. A listed hazard of ultraviolet radiation is:
(A) sunburn, raised skin-cancer risk, and cataracts
(B) interference with pacemakers only
(C) only I²R loss in cables
(D) only Bluetooth dropout

Correct Answer: A
Explanation: A listed hazard of ultraviolet radiation is sunburn, raised skin-cancer risk, and cataracts.

62. X-rays and gamma rays are hazardous mainly because they:
(A) are slower than sound
(B) ionize tissue, can mutate cells, and can cause radiation sickness at high dose
(C) cannot penetrate skin
(D) are identical to radio

Correct Answer: B
Explanation: X-rays and gamma rays are hazardous mainly because they ionize tissue, can mutate cells, and can
cause radiation sickness at high dose.

63. Scattering of light is stronger for:
(A) longer wavelengths
(B) all wavelengths equally always
(C) shorter wavelengths
(D) only radio waves

Correct Answer: C
Explanation: Scattering of light is stronger for shorter wavelengths.

64. The daytime sky looks blue mainly because:
(A) the Sun emits only blue light
(B) oceans reflect onto the sky exclusively
(C) ozone emits blue lasers
(D) air molecules scatter shorter visible wavelengths in all directions (Rayleigh scattering)

Correct Answer: D
Explanation: Blue is scattered toward the observer from the whole sky vault.

65. The gases mainly responsible for that molecular scattering are:
(A) nitrogen and oxygen
(B) only radon and uranium
(C) only cobalt-60
(D) only water in microwave ovens

Correct Answer: A
Explanation: N2 and O2 particles are comparable in scale to blue wavelengths.

66. At sunset the Sun looks redder because sunlight then travels:
(A) a shorter path through air, keeping all blue
(B) a longer atmospheric path, so most blue has been scattered away
(C) only through vacuum with no air
(D) through a transformer core

Correct Answer: B
Explanation: The remaining beam is enriched in longer red and orange wavelengths.

67. Light can be modelled as massless particles called photons that carry:
(A) rest mass and negative charge
(B) only magnetic monopoles
(C) energy and momentum but no rest mass or charge
(D) only nucleon number A

Correct Answer: C
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Explanation: Planck’s quanta are uncharged and massless yet transport E = hf and momentum.

68. Until the early twentieth century, interference, diffraction, and polarisation supported a:
(A) purely particle model only
(B) nuclear fission model of light
(C) sound-wave identity of light
(D) wave model of light

Correct Answer: D
Explanation: Those effects are wave signatures; Planck then added the quantum picture.

69. Max Planck introduced the idea that light energy comes in:
(A) discrete packets (quanta or photons)
(B) continuous arbitrary amounts only
(C) alpha particles
(D) 50 Hz mechanical cycles only

Correct Answer: A
Explanation: The particle aspect of light begins with quantised energy hf.

70. If c = 3.0 × 10⁸ m/s and λ = 500 nm, the frequency is:
(A) 1.5 × 10¹⁴ Hz
(B) 6.0 × 10¹⁴ Hz
(C) 6.0 × 10⁸ Hz
(D) 500 Hz

Correct Answer: B
Explanation: If c = 3.0 × 10⁸ m/s and λ = 500 nm, the frequency is 6.0 × 10¹⁴ Hz.

71. Because E is proportional to f, ultraviolet photons compared with infrared photons have:
(A) less energy
(B) identical energy always
(C) more energy
(D) zero energy

Correct Answer: C
Explanation: UV has higher frequency, so each photon is more energetic.

72. Primary spectral colours each have a characteristic wavelength, whereas white is:
(A) one extra primary wavelength
(B) identical to gamma
(C) a radio standing wave
(D) a mixture without a single wavelength

Correct Answer: D
Explanation: White has no unique λ; a prism can recover the constituents.

73. Spectroscopy studies matter by seeing which EM wavelengths a sample:
(A) absorbs or emits, revealing atomic and molecular structure
(B) ignores completely always
(C) converts into 50 Hz a.c.
(D) uses as a compass

Correct Answer: A
Explanation: Only photons matching energy-level differences are strongly absorbed.

74. A diffraction grating, like a prism, can be used to:
(A) step down household voltage
(B) spread visible light into its spectrum
(C) induce Lenz’s law in a coil
(D) date fossils with carbon-14

Correct Answer: B
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Explanation: A diffraction grating, like a prism, can be used to spread visible light into its spectrum.

75. The human cornea and lens absorb the lowest ultraviolet frequencies, so those UV photons:
(A) always reach the retina
(B) become radio waves
(C) usually do not reach the retina
(D) magnetise the eye

Correct Answer: C
Explanation: The human cornea and lens absorb the lowest ultraviolet frequencies, so those UV photons usually do
not reach the retina.

76. Thermal cameras remain useful in smoke because they image:
(A) only reflected blue sky light
(B) alpha radiation
(C) sound standing waves
(D) infrared heat that can penetrate smoke better than visible light

Correct Answer: D
Explanation: IR imaging is a heat picture, not a visible-light photograph.

77. Quartz heaters (infrared lamps) warm people efficiently because humans:
(A) absorb infrared well
(B) reflect all IR
(C) emit only gamma rays
(D) are transparent to IR like glass fibre

Correct Answer: A
Explanation: Skin absorbs IR, so the radiation becomes thermal energy in the body.

78. Safety with ionizing EM radiation emphasises:
(A) increasing exposure time without limit
(B) shielding, limiting time, and keeping distance
(C) removing all transformers
(D) using only higher frequency always

Correct Answer: B
Explanation: Dose falls when you spend less time near a source, stand farther away, and put absorber in between.

79. The unit’s social applications of EM waves include communication, medicine, and:
(A) only generating Earth’s 11° tilt
(B) only splitting nuclei in stars
(C) security scanning, industrial inspection, and astronomy
(D) only Fleming’s left-hand rule

Correct Answer: C
Explanation: The same spectrum serves many technologies once wavelength is chosen to match the job.

80. Energy of photons at atomic scale is often quoted in electron-volts because the joule is:
(A) too small
(B) equal to 1 eV
(C) undefined for light
(D) inconveniently large, so 1 J = 6.25 × 10¹⁸ eV

Correct Answer: D
Explanation: Energy of photons at atomic scale is often quoted in electron-volts because the joule is inconveniently
large, so 1 J = 6.25 × 10¹⁸ eV.

B. Less Important / Secondary Topics
81. Faraday and Maxwell are highlighted because they:

(A) linked electricity and magnetism into a wave theory
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(B) discovered radioactivity
(C) invented the CRO phosphor
(D) measured carbon-14’s half-life

Correct Answer: A
Explanation: Their work is the theoretical origin of electromagnetic waves.

82. Wavelength on an EM-wave diagram is the distance between:
(A) E and B field directions
(B) consecutive peaks of the same field oscillation
(C) the Sun and Earth
(D) two slip rings

Correct Answer: B
Explanation: One spatial period of the wave is λ.

83. FM and AM appear on spectrum charts as parts of the:
(A) gamma-ray band
(B) X-ray diagnostic band
(C) radio-wave region
(D) UV-C sterilising band

Correct Answer: C
Explanation: They are radio-frequency broadcasting modes.

84. A raindrop can form a rainbow for the same reason as a prism:
(A) it magnetises rain
(B) it emits cobalt-60 gammas
(C) it induces 50 Hz
(D) it disperses sunlight into colours

Correct Answer: D
Explanation: A raindrop can form a rainbow for the same reason as a prism it disperses sunlight into colours.

85. Secondary colours such as white do not have:
(A) a single characteristic wavelength
(B) any photons
(C) any frequency component
(D) any speed in vacuum

Correct Answer: A
Explanation: They are combinations, not spectral lines.

86. GPS receivers are listed among applications of:
(A) alpha decay
(B) radio waves
(C) nuclear fission energy only
(D) loudspeaker cones

Correct Answer: B
Explanation: Navigation signals are radio-frequency EM waves from satellites.

87. A mixer in a radio transmitter combines audio with a high-frequency oscillator to produce:
(A) a nuclear isotope
(B) a step-down of 220 V
(C) a modulated radio-frequency output
(D) a magnetic south pole

Correct Answer: C
Explanation: A mixer in a radio transmitter combines audio with a high-frequency oscillator to produce a modulated
radio-frequency output.

88. Multiple satellites are used for TV so that:
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(A) ozone is destroyed faster
(B) microwaves become ionizing
(C) the sky becomes red at noon
(D) coverage can be global and more continuous

Correct Answer: D
Explanation: Multiple satellites are used for TV so that coverage can be global and more continuous.

89. Bluetooth needs no router because devices:
(A) communicate directly over a short range
(B) use alpha particles
(C) require a 220 V transformer between them
(D) must see the Sun

Correct Answer: A
Explanation: It is a peer-to-peer low-power link.

90. Fire alarms can use IR sensors because flames emit:
(A) only radio at 50 Hz
(B) large amounts of infrared
(C) only UV-C that ozone blocks
(D) Earth’s magnetic field

Correct Answer: B
Explanation: Hot combustion products are strong IR sources.

91. The Sun’s photosphere temperature given in the unit is about:
(A) 6000 °C exactly as 0 K
(B) 3 × 10⁸ K
(C) 6000 K
(D) 25 μT

Correct Answer: C
Explanation: The Sun’s photosphere temperature given in the unit is about 6000 K.

92. Night-vision devices often detect:
(A) ultraviolet banknote glow only
(B) fission neutrons
(C) slip-ring current
(D) infrared from warm bodies and convert it to a visible image

Correct Answer: D
Explanation: Night-vision devices often detect infrared from warm bodies and convert it to a visible image.

93. Photography sensors capture light that is:
(A) reflected or emitted by the subject in the visible band
(B) only emitted by gamma knives
(C) only 2.45 GHz
(D) only Earth’s B field

Correct Answer: A
Explanation: Cameras are built to mimic how the eye samples visible wavelengths.

94. Pakistani banknotes in the unit fluoresce under UV as a:
(A) transformer test
(B) security feature against counterfeits
(C) method of carbon dating
(D) source of 50 Hz a.c.

Correct Answer: B
Explanation: Pakistani banknotes in the unit fluoresce under UV as a security feature against counterfeits.

95. UV water treatment is described as having no danger of:
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(A) killing microbes
(B) using any energy
(C) chemical ‘overdosing’ of disinfectant
(D) being fast

Correct Answer: C
Explanation: You are not adding a residual chemical dose the way chlorine can be overdosed.

96. Brachytherapy places a radioactive source:
(A) in Earth orbit as a TV satellite
(B) inside a microwave oven magnetron
(C) on a CRO phosphor
(D) in or near a tumour

Correct Answer: D
Explanation: Internal placement concentrates dose where it is needed.

97. A listed radio-wave hazard is interference with:
(A) pacemakers and hearing aids, plus tissue heating at high intensity
(B) only optical fibres’ IR window
(C) only carbon-14
(D) only solenoid polarity

Correct Answer: A
Explanation: Strong RF can both heat tissue and disturb electronics.

98. Intense visible light can cause:
(A) nuclear fusion in the retina always
(B) eye strain and, at extremes, retinal damage
(C) a step-up of household voltage
(D) Lenz’s law in a coil

Correct Answer: B
Explanation: The eye is a visible-light detector and can be overloaded.

99. Gamma-ray environmental risk is increased by:
(A) using Bluetooth headphones
(B) wearing sunglasses
(C) accidents or poor disposal of intense sources
(D) watching FM television

Correct Answer: C
Explanation: High-energy photons from unsecured sources irradiate people and the surroundings.

100. Rayleigh scattering is named in the unit as the process that:
(A) induces e.m.f. in generators
(B) splits heavy nuclei
(C) dates rocks with uranium
(D) makes the sky blue and contributes to red sunsets

Correct Answer: D
Explanation: Wavelength-dependent scattering by molecules is the optical mechanism.

101. In the evening, blue light is said to be:
(A) scattered out of the long slant path, leaving redder light
(B) generated in the soil
(C) converted into X-rays
(D) absorbed only by transformers

Correct Answer: A
Explanation: The long path through air removes short wavelengths from the direct beam.

102. Photons are compared in the text to tiny bullets except that they:
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(A) have large rest mass
(B) have no rest mass
(C) carry charge +2e
(D) are alpha particles

Correct Answer: B
Explanation: They are massless energy–momentum packets.

103. Polarisation of light is evidence for a:
(A) longitudinal wave in a required medium
(B) nuclear decay mode
(C) transverse electromagnetic wave
(D) 50 Hz mechanical vibration of Earth

Correct Answer: C
Explanation: Only transverse waves show polarisation as described in optics.

104. If frequency triples, photon energy:
(A) falls to one third
(B) stays hf / 3
(C) becomes mc² only
(D) triples

Correct Answer: D
Explanation: If frequency triples, photon energy triples.

105. Low-range X-rays overlap spectrally with:
(A) ultraviolet, while high-energy X-rays overlap low-energy gamma
(B) long radio waves
(C) sound in air
(D) Earth’s 25–65 μT field

Correct Answer: A
Explanation: The named bands meet at the edges; the names also reflect how the radiation is produced.

106. A thermal image of a person is brighter in warmer patches because those regions:
(A) emit less infrared
(B) emit more infrared
(C) emit only UV-C
(D) cannot be seen through smoke

Correct Answer: B
Explanation: Radiated IR increases with temperature.

107. Door openers and some wireless clocks are listed with:
(A) gamma sterilisation
(B) alpha smoke alarms only
(C) radio-wave applications
(D) solenoid motors only

Correct Answer: C
Explanation: Short-range radio links trigger or synchronise devices.

108. The unit’s closing theme is that every EM band has uses and:
(A) zero risk at any intensity
(B) identical photon energy
(C) no speed in vacuum
(D) particular hazards that grow with intensity and photon energy

Correct Answer: D
Explanation: Choose wavelength for the job, and control dose where photons can ionize or heat.
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PHYSICS MCQ BOOKLET

Grade 10 · Chapter 12 · Nuclear Physics
FBISE / National Book Foundation Model Textbook companion

by Public Library

Independent MCQs on the nucleus, isotopes, radioactivity, half-life, ionizing radiation, fission and fusion as energy concepts,
dark matter, and falsifiability. Not copied from the book exercise. Educational physics only. Total: 108 questions. Each item

has four options, the correct letter, and a short explanation of why it is correct.

A. Important / Main Topics
1. Nuclear physics is the study of the atomic:

(A) nucleus, made of protons and neutrons
(B) electron cloud only as a chemical bond
(C) only outer electron shells in molecules
(D) only sound waves in air

Correct Answer: A
Explanation: Nucleons in the tiny central nucleus are the subject of the unit.

2. J.J. Thomson’s 1898 model pictured the atom as:
(A) a tiny positive nucleus with orbiting electrons
(B) a uniform positive sphere with embedded electrons (plum pudding)
(C) a solid indivisible billiard ball
(D) a cloud of neutrons only

Correct Answer: B
Explanation: J.J. Thomson’s 1898 model pictured the atom as a uniform positive sphere with embedded electrons
(plum pudding).

3. Rutherford, with Geiger, aimed alpha particles from a polonium source at:
(A) a thick lead brick
(B) a glass prism
(C) very thin gold foil
(D) a transformer core

Correct Answer: C
Explanation: Rutherford, with Geiger, aimed alpha particles from a polonium source at very thin gold foil.

4. Flashes on the zinc-sulfide screen showed that most alpha particles:
(A) bounced straight back
(B) were all absorbed in the first atom
(C) became neutrons
(D) went nearly straight through the foil

Correct Answer: D
Explanation: Most of the atom is empty space, so most alphas miss the nucleus.

5. A few alphas scattered through more than 90°, which Thomson’s model could not explain because:
(A) positive charge and mass are concentrated in a tiny nucleus
(B) gold atoms have no electrons
(C) alphas have no charge
(D) the foil was a gas

Correct Answer: A
Explanation: Only a dense positive speck can fling a fast alpha backward.

6. About 1 in 20 000 alphas was deflected by more than 90°, showing the nucleus is:
(A) almost as large as the atom
(B) extremely small compared with the atom
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(C) negatively charged
(D) made of electrons

Correct Answer: B
Explanation: Close approaches are rare, so the target that scatters them is minute.

7. Rutherford pictured electrons as:
(A) fixed in a positive pudding
(B) inside the nucleus with the protons
(C) light negative particles orbiting a positive nucleus
(D) massless photons

Correct Answer: C
Explanation: Rutherford pictured electrons as light negative particles orbiting a positive nucleus.

8. The nucleus is of order 10 000 times smaller than the atom, like a ping-pong ball in a circle of about:
(A) 2 cm
(B) 2 mm
(C) 2 light years
(D) 2 km

Correct Answer: D
Explanation: The nucleus is of order 10 000 times smaller than the atom, like a ping-pong ball in a circle of about 2
km.

9. Atomic number Z is the number of:
(A) protons in the nucleus
(B) neutrons
(C) nucleons A always
(D) photons emitted

Correct Answer: A
Explanation: Atomic number Z is the number of protons in the nucleus.

10. Mass number A is the number of:
(A) protons only
(B) nucleons (protons plus neutrons)
(C) electrons in all shells always equal to A
(D) gamma photons

Correct Answer: B
Explanation: Mass number A is the number of nucleons (protons plus neutrons).

11. The number of neutrons in a nucleus is:
(A) A + Z
(B) Z − A
(C) A − Z
(D) A × Z

Correct Answer: C
Explanation: The number of neutrons in a nucleus is A − Z.

12. A nuclide is specified by given values of:
(A) only temperature
(B) only frequency of light
(C) only half-life of the Sun
(D) A and Z (and thus a particular nucleus species)

Correct Answer: D
Explanation: A nuclide is specified by given values of A and Z (and thus a particular nucleus species).

13. In the symbol ¹²�C the 12 is:
(A) the nucleon number A
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(B) the proton number
(C) the neutron number only
(D) the atomic number Z

Correct Answer: A
Explanation: Carbon-12 has 12 nucleons; Z = 6 is written as the subscript.

14. Isotopes of an element have the same Z but different:
(A) chemical symbols always
(B) A, because they have different numbers of neutrons
(C) numbers of protons
(D) electron counts in a neutral atom necessarily different

Correct Answer: B
Explanation: Isotopes of an element have the same Z but different A, because they have different numbers of
neutrons.

15. Protium, deuterium, and tritium are hydrogen isotopes with neutron numbers:
(A) 1, 1, 1
(B) 1, 2, 3
(C) 0, 1, 2
(D) 6, 7, 8

Correct Answer: C
Explanation: Protium, deuterium, and tritium are hydrogen isotopes with neutron numbers 0, 1, 2.

16. Isotopes of one element have essentially the same chemical properties because they have the
same:

(A) mass number A
(B) number of neutrons
(C) half-life
(D) number of electrons (and protons)

Correct Answer: D
Explanation: Chemistry is governed by the electron arrangement, which follows Z.

17. Isotopes cannot be separated by ordinary chemical methods; a mass-based method is:
(A) mass spectrometry
(B) paper chromatography of dyes only
(C) filtering with filter paper only
(D) boiling in an open beaker only

Correct Answer: A
Explanation: Different A means different mass-to-charge behaviour in a spectrometer.

18. A radioisotope is an isotope that is:
(A) always chemically inert like neon
(B) unstable and emits radiation as it becomes more stable
(C) always the most abundant isotope
(D) an isobar with Z = A

Correct Answer: B
Explanation: A radioisotope is an isotope that is unstable and emits radiation as it becomes more stable.

19. Natural neon is mostly ²⁰Ne (about 90.48%), with smaller amounts of ²¹Ne and ²²Ne. These are:
(A) different elements
(B) isobars of carbon
(C) isotopes of neon, all with Z = 10
(D) gamma photons

Correct Answer: C
Explanation: Each has 10 protons; neutron numbers are 10, 11, and 12.
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20. Isobars are species with the same A but different:
(A) nucleon number
(B) N only with identical Z and A
(C) photon energy
(D) Z (different elements, same mass number)

Correct Answer: D
Explanation: ¹⁴C, ¹⁴N, and ¹⁴O are a standard isobar set.

21. Isotones have the same number of:
(A) neutrons
(B) protons
(C) electrons in every ion
(D) alpha particles

Correct Answer: A
Explanation: Isotones have the same number of neutrons.

22. Henri Becquerel found in 1896 that uranium salts could:
(A) only heat water
(B) fog a photographic plate with invisible radiation
(C) generate 50 Hz a.c.
(D) scatter blue sky light

Correct Answer: B
Explanation: Henri Becquerel found in 1896 that uranium salts could fog a photographic plate with invisible radiation.

23. Marie Curie coined the word radioactivity for:
(A) the magnetic field of a solenoid
(B) the speed of light in vacuum
(C) natural emission of radiation from unstable nuclei
(D) Rayleigh scattering

Correct Answer: C
Explanation: Marie Curie coined the word radioactivity for natural emission of radiation from unstable nuclei.

24. Radioactive emission is described as spontaneous and:
(A) fully controllable by heating the sample
(B) identical to 50 Hz mains
(C) possible only in stars
(D) random, and not switched by ordinary chemical reactions

Correct Answer: D
Explanation: Radioactive emission is described as spontaneous and random, and not switched by ordinary chemical
reactions.

25. An alpha particle is equivalent to a:
(A) helium nucleus (two protons and two neutrons)
(B) high-speed electron from a nuclear neutron
(C) massless gamma photon
(D) single proton

Correct Answer: A
Explanation: An alpha particle is equivalent to a helium nucleus (two protons and two neutrons).

26. A beta particle in the unit’s treatment is a:
(A) helium nucleus
(B) fast electron emitted from the nucleus
(C) neutral photon
(D) slow proton

Correct Answer: B
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Explanation: It is not an orbital electron; it is created in the nucleus when a neutron changes.

27. Gamma radiation is:
(A) a charged helium nucleus
(B) a beam of neutrons only
(C) short-wavelength electromagnetic radiation from the nucleus
(D) visible red light

Correct Answer: C
Explanation: Gammas are uncharged photons, so fields do not deflect them.

28. In an electric field, alpha particles are attracted toward the:
(A) positive plate
(B) neither plate (they are neutral)
(C) infrared remote
(D) negative plate

Correct Answer: D
Explanation: Alphas are positive, so they move toward the negative electrode.

29. Beta particles in an electric field deflect toward the:
(A) positive plate, and more strongly than alphas because they are lighter
(B) negative plate
(C) same as alphas always
(D) photographic plate without charge

Correct Answer: A
Explanation: Electrons are negative and have a much larger charge-to-mass ratio.

30. Gamma rays in electric or magnetic fields:
(A) curve like alphas
(B) are undeflected because they have no charge
(C) stop at paper
(D) become betas

Correct Answer: B
Explanation: No charge means no electric or magnetic force.

31. Relative ionizing ability is highest for:
(A) gamma rays
(B) infrared photons
(C) alpha particles
(D) radio waves

Correct Answer: C
Explanation: Heavy, +2 charge alphas rip electrons from atoms densely along a short track.

32. Relative penetrating power is highest for:
(A) alpha particles
(B) beta particles compared with gamma
(C) a sheet of paper
(D) gamma radiation

Correct Answer: D
Explanation: Relative penetrating power is highest for gamma radiation.

33. A typical shielding comparison is: paper stops alphas, millimetres of aluminium stop betas, and
gammas need:

(A) centimetres of lead (or thick concrete)
(B) another sheet of paper
(C) a thin aluminium foil only
(D) nothing, because they are charged
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Correct Answer: A
Explanation: Ionizing densely means stopping quickly; ionizing sparsely means penetrating far.

34. In alpha decay, A decreases by 4 and Z decreases by:
(A) 1
(B) 2
(C) 4
(D) 0

Correct Answer: B
Explanation: In alpha decay, A decreases by 4 and Z decreases by 2.

35. The general alpha-decay scheme is ᴬ_Z X →:
(A) ᴬ_{Z+1} Y + β
(B) ᴬ_Z X + γ only with no particle
(C) ᴬ�⁴_{Z−2} Y + α
(D) ᴬ�⁴_{Z+2} Y

Correct Answer: C
Explanation: Parent loses an alpha, so both A and Z drop as shown.

36. In beta-minus decay a nuclear neutron transforms into a proton and:
(A) an alpha particle
(B) a helium nucleus
(C) a photon of visible light only
(D) an electron that is emitted

Correct Answer: D
Explanation: In beta-minus decay a nuclear neutron transforms into a proton and an electron that is emitted.

37. The general beta-minus scheme is ᴬ_Z X →:
(A) ᴬ_{Z+1} Y + ⁰��β
(B) ᴬ�⁴_{Z−2} Y + α
(C) ᴬ_Z Y + neutron
(D) ᴬ_{Z−1} Y + proton

Correct Answer: A
Explanation: Mass number is conserved; charge number rises by one.

38. Gamma emission typically occurs when a nucleus has:
(A) too few electrons in K shell only
(B) excess energy after a decay, without changing Z or A
(C) too many protons only as alpha
(D) zero nucleons

Correct Answer: B
Explanation: Gamma emission typically occurs when a nucleus has excess energy after a decay, without changing
Z or A.

39. Activity is the number of decays per unit time. The SI unit is the:
(A) curie only, with no SI name
(B) gray
(C) becquerel (1 Bq = 1 decay per second)
(D) sievert

Correct Answer: C
Explanation: Activity is the number of decays per unit time. The SI unit is the becquerel (1 Bq = 1 decay per second).

40. One curie is defined as about:
(A) 1 decay/s
(B) 13.6 eV
(C) 5730 years
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(D) 3.70 × 10¹⁰ Bq, historically the activity of 1 g of radium
Correct Answer: D
Explanation: The curie is a large traditional unit equal to 3.70 × 10¹⁰ decays per second.

41. Half-life is the time for:
(A) half of the original radioactive nuclei in a sample to decay
(B) all nuclei to decay
(C) activity to become infinite
(D) Z to become zero

Correct Answer: A
Explanation: Half-life is the time for half of the original radioactive nuclei in a sample to decay.

42. Radioactive decay of a sample follows:
(A) linear decrease of N with time
(B) exponential decay, because the rate depends on how many nuclei remain
(C) a sine wave like a.c.
(D) a step that finishes in one second always

Correct Answer: B
Explanation: Radioactive decay of a sample follows exponential decay, because the rate depends on how many
nuclei remain.

43. If a sample has N� nuclei, after three half-lives the number remaining is:
(A) N� / 3
(B) N� / 2
(C) N� / 8
(D) zero

Correct Answer: C
Explanation: If a sample has N� nuclei, after three half-lives the number remaining is N� / 8.

44. Carbon-14 used in dating has a half-life of about:
(A) 8.02 days
(B) 4.5 billion years
(C) 12.3 years
(D) 5730 years

Correct Answer: D
Explanation: Carbon-14 used in dating has a half-life of about 5730 years.

45. ¹⁴C is formed in the atmosphere when cosmic-ray neutrons strike:
(A) nitrogen-14
(B) oxygen-16 exclusively
(C) uranium-238 in soil only
(D) helium-4

Correct Answer: A
Explanation: A neutron is absorbed and a proton ejected, turning ¹⁴N into ¹⁴C.

46. Living plants take in ¹⁴C as radioactive CO� during:
(A) radioactive decay of radon in basements
(B) photosynthesis
(C) alpha decay of americium
(D) fusion in the Sun’s core only

Correct Answer: B
Explanation: Living plants take in ¹⁴C as radioactive CO� during photosynthesis.

47. After death the ¹⁴C fraction falls because:
(A) the organism takes in extra ¹⁴C
(B) nitrogen becomes oxygen



Public Library  ·  Physics 10 Ch 12 MCQs  ·  Page 8

(C) intake stops while ¹⁴C continues to decay
(D) half-life becomes zero

Correct Answer: C
Explanation: Comparing remaining ¹⁴C with the living ratio gives an age.

48. A fossil with N/N� = 1/4 for ¹⁴C (T½ = 5730 y) has age about:
(A) 5730 years
(B) 17 190 years
(C) 2865 years
(D) 11 460 years

Correct Answer: D
Explanation: A fossil with N/N� = 1/4 for ¹⁴C (T½ = 5730 y) has age about 11 460 years.

49. Ionizing radiation in the unit is radiation with energy above about:
(A) 13.6 eV, enough to eject hydrogen’s K-electron
(B) 0 eV
(C) 13.6 MeV only
(D) 3 × 10⁸ eV

Correct Answer: A
Explanation: 13.6 eV is hydrogen’s ionization energy, used as a school threshold.

50. Visible light and radio waves are generally non-ionizing because they:
(A) travel faster than gamma rays
(B) have photon energies too low to eject electrons
(C) cannot travel in vacuum
(D) are not electromagnetic

Correct Answer: B
Explanation: Visible light and radio waves are generally non-ionizing because they have photon energies too low to
eject electrons.

51. Biological damage from ionizing radiation includes ionization, excitation, and:
(A) conversion of the person into a radioisotope instantly always
(B) only a change of eye colour
(C) creation of free radicals that can alter DNA
(D) a decrease of c

Correct Answer: C
Explanation: Chemical follow-up of ionization can kill cells or cause mutations and cancer.

52. Safe practice is summarised as time, distance, and:
(A) increasing dose for curiosity
(B) removing all warning symbols
(C) storing sources in clothing pockets
(D) shielding (for example lead or concrete)

Correct Answer: D
Explanation: Safe practice is summarised as time, distance, and shielding (for example lead or concrete).

53. Absorbed dose is energy deposited in tissue, measured in:
(A) gray (Gy)
(B) becquerel
(C) hertz
(D) tesla

Correct Answer: A
Explanation: The gray is joules per kilogram absorbed.

54. Equivalent and effective dose, which include radiation type and tissue sensitivity, are measured in:
(A) becquerel
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(B) sievert (Sv) or millisievert
(C) metre
(D) ampere

Correct Answer: B
Explanation: The sievert is the protection quantity used in the dose-limit.

55. The annual dose limit quoted for the general public is about:
(A) 20 mSv
(B) 100 mSv per hour
(C) 1 mSv per year
(D) 1 Gy per second

Correct Answer: C
Explanation: Radiation workers have a higher annual limit (20 mSv) because they are monitored.

56. A common ionization smoke alarm uses americium-241, which emits:
(A) only infrared
(B) only visible photons
(C) 50 Hz a.c.
(D) alpha particles that ionize air so a small current flows

Correct Answer: D
Explanation: Smoke disrupts that ion current and the alarm sounds.

57. Iodine-131 is useful against thyroid disease because it is:
(A) chemically identical to stable iodine and concentrates in the thyroid
(B) an alpha emitter used only in smoke alarms
(C) not radioactive
(D) a form of carbon-14

Correct Answer: A
Explanation: The gland takes up iodine, so the radioisotope delivers a local dose.

58. Background radiation is ionizing radiation that is:
(A) only from hospital X-ray machines you just used
(B) always present from natural and widespread artificial sources
(C) zero at sea level
(D) identical to Earth’s magnetic field

Correct Answer: B
Explanation: Background radiation is ionizing radiation that is always present from natural and widespread artificial
sources.

59. Cosmic-ray dose is typically higher:
(A) in deep mines always
(B) only at the equator indoors
(C) at higher altitude and where Earth’s magnetic shield is weaker
(D) inside thick lead rooms

Correct Answer: C
Explanation: Cosmic-ray dose is typically higher at higher altitude and where Earth’s magnetic shield is weaker.

60. Radon from uranium and thorium in the crust is a major indoor hazard because it is a:
(A) solid that stays in bedrock forever
(B) form of infrared heat
(C) stable isotope of neon
(D) radioactive gas that can collect in basements and raise lung-cancer risk

Correct Answer: D
Explanation: Inhaled decay products irradiate lung tissue; it is a leading cause of lung cancer in non-smokers.

61. Nuclear fission is a reaction in which a:
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(A) heavy nucleus splits into lighter nuclei and energy is released
(B) light nucleus joins another light nucleus
(C) photon becomes an electron in a wire
(D) molecule vibrates in a microwave oven

Correct Answer: A
Explanation: Splitting a heavy nucleus such as uranium-235 can release about 200 MeV per event.

62. A typical energy release quoted per fission is about:
(A) 13.6 eV
(B) 200 MeV
(C) 26.3 eV
(D) 1 Bq

Correct Answer: B
Explanation: That is millions of times a chemical bond, which is why a little fuel stores so much energy.

63. In a fission chain reaction, neutrons from one split can:
(A) only escape to infinity always
(B) turn into infrared photons only
(C) be absorbed by other fissile nuclei and cause further fission
(D) increase Z of helium to 92

Correct Answer: C
Explanation: In a fission chain reaction, neutrons from one split can be absorbed by other fissile nuclei and cause
further fission.

64. In a nuclear power reactor the chain reaction is:
(A) left completely uncontrolled
(B) used to date fossils with carbon-14
(C) identical to Rayleigh scattering
(D) kept controlled so heat is released steadily to make electricity

Correct Answer: D
Explanation: Control systems keep the neutron multiplication near one for a steady energy supply.

65. Nuclear fusion is a reaction in which:
(A) light nuclei combine to form a heavier nucleus and release energy
(B) a heavy nucleus splits
(C) an electron leaves a metal in a CRO
(D) a transformer steps voltage down

Correct Answer: A
Explanation: Stars fuse hydrogen toward helium; the Sun’s output is fusion energy.

66. The proton–proton chain in the Sun starts with two protons forming:
(A) uranium-238
(B) deuterium, with a positron (anti-electron) among the products
(C) a carbon-14 nucleus
(D) an alpha particle in one step only

Correct Answer: B
Explanation: The proton–proton chain in the Sun starts with two protons forming deuterium, with a positron
(anti-electron) among the products.

67. Energy released in fusion and fission ultimately comes from:
(A) chemical rearrangement of electron shells only
(B) Earth’s molten iron dynamo
(C) conversion of a small amount of mass to energy, E = mc²
(D) 50 Hz rotation of a generator coil only

Correct Answer: C
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Explanation: A mass defect appears as kinetic energy, gamma rays, and heat, while total mass-energy is
conserved.

68. A complete proton–proton cycle in the unit releases about:
(A) 200 MeV
(B) 13.6 eV
(C) 5730 years of power
(D) 26.3 MeV

Correct Answer: D
Explanation: Four protons effectively become one helium-4 with that energy release.

69. The nature of the Sun in this unit is that it is powered by:
(A) fusion of hydrogen nuclei into helium
(B) burning coal in a furnace
(C) radioactive decay of carbon-14 only
(D) tidal friction alone

Correct Answer: A
Explanation: The nature of the Sun in this unit is that it is powered by fusion of hydrogen nuclei into helium.

70. Dark matter is inferred because:
(A) it emits bright visible light from every galaxy centre
(B) visible matter’s gravity is not enough to explain galaxy rotation and clustering
(C) it ionizes air in smoke alarms
(D) it is identical to ozone

Correct Answer: B
Explanation: Dark matter is inferred because visible matter’s gravity is not enough to explain galaxy rotation and
clustering.

71. Dark matter interacts gravitationally but does not:
(A) occupy space or have mass
(B) affect galaxy clusters at all
(C) emit, absorb, or reflect light (no electromagnetic interaction of that kind)
(D) exist according to the unit

Correct Answer: C
Explanation: It is invisible to telescopes yet reveals itself by gravity.

72. The unit states dark matter is about five times as abundant as ordinary matter and roughly:
(A) 1% of the universe
(B) 99% visible stars
(C) equal to the speed of light
(D) 27% of the universe

Correct Answer: D
Explanation: Ordinary atoms are the smaller share; most matter is this unseen component.

73. Observed galactic rotation curves stay high at large radius, whereas without extra mass they
should:

(A) fall off with distance from the centre
(B) rise without limit
(C) become exactly zero at 1 kpc
(D) match a sine wave like a.c.

Correct Answer: A
Explanation: The flat curve is the classic evidence plotted in the unit.

74. Falsifiability means a scientific theory must make claims that could in principle be:
(A) believed forever without test
(B) shown false by observation or experiment
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(C) hidden from all measurement
(D) true only if nobody looks

Correct Answer: B
Explanation: If nothing could ever contradict an idea, it is not an empirical scientific theory.

75. Falsifiability helps separate science from:
(A) engineering only
(B) mathematics only
(C) pseudoscience that cannot be empirically tested
(D) school examinations

Correct Answer: C
Explanation: Falsifiability helps separate science from pseudoscience that cannot be empirically tested.

76. Conservation in nuclear decay includes charge, momentum, mass-energy, and:
(A) the number of electrons in the laboratory always
(B) the colour of the sample
(C) Earth’s magnetic tilt of 11°
(D) nucleon number A in the usual decay equations of the unit

Correct Answer: D
Explanation: Alphas and betas are written so A and charge add up on both sides.

77. Molybdenum-99 decaying to technetium-99 is an example of:
(A) beta decay (A unchanged, Z increases by 1)
(B) alpha decay (A drops by 4)
(C) gamma-only with no transmutation
(D) fusion of two hydrogens

Correct Answer: A
Explanation: ⁹⁹��Mo → ⁹⁹��Tc + β is the medical-isotope route described in the unit.

78. Artificial radioisotopes can be made in a reactor by adding extra neutrons, for example:
(A) fluorine-18 in every PET scan only
(B) molybdenum-99 for medical imaging
(C) stable neon-20
(D) photons of red light

Correct Answer: B
Explanation: Artificial radioisotopes can be made in a reactor by adding extra neutrons, for example molybdenum-99
for medical imaging.

79. Particle accelerators (cyclotrons) tend to make radioisotopes that are:
(A) always neutron-rich like reactor products
(B) stable lead only
(C) neutron-poor, such as fluorine-18 for PET
(D) identical to carbon-12

Correct Answer: C
Explanation: Particle accelerators (cyclotrons) tend to make radioisotopes that are neutron-poor, such as fluorine-18
for PET.

80. For a tracer to be useful, its radiation type and half-life must:
(A) both be infinite
(B) be identical to uranium-238 always
(C) produce no ionizing radiation of any kind
(D) match the job: long enough to measure, short enough to limit dose, with a detectable emission

Correct Answer: D
Explanation: For a tracer to be useful, its radiation type and half-life must match the job: long enough to measure,
short enough to limit dose, with a detectable emission.
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B. Less Important / Secondary Topics
81. Thomson showed in 1897 that atoms contain:

(A) smaller charged pieces (electrons)
(B) only nuclei of gold
(C) only neutrons
(D) only photons

Correct Answer: A
Explanation: Thomson showed in 1897 that atoms contain smaller charged pieces (electrons).

82. Rutherford compared a backward-scattered alpha to a 15-inch shell bouncing from:
(A) a steel plate
(B) tissue paper
(C) a neutron star
(D) a transformer

Correct Answer: B
Explanation: Rutherford compared a backward-scattered alpha to a 15-inch shell bouncing from tissue paper.

83. Electrons in the modern picture occupy:
(A) fixed clockwork orbits with known exact position always
(B) the nucleus with the protons
(C) energy levels, with only a probability cloud for position
(D) photons of the Sun

Correct Answer: C
Explanation: The hydrogen ground-state cloud is densest near the nucleus.

84. An electron jumps to a higher level by:
(A) emitting a photon always
(B) becoming a proton
(C) increasing A
(D) absorbing energy (heat, light, or electricity)

Correct Answer: D
Explanation: An electron jumps to a higher level by absorbing energy (heat, light, or electricity).

85. Relative abundance of an isotope is the:
(A) percentage of atoms of that mass in a natural sample
(B) half-life in years
(C) activity in Bq only
(D) Z number

Correct Answer: A
Explanation: Relative abundance of an isotope is the percentage of atoms of that mass in a natural sample.

86. Natural uranium is mostly ²³⁸U, with ²³⁵U a little under 1%. ²³⁵U is noted as:
(A) the only isotope of hydrogen
(B) a fuel used in nuclear reactors (an energy application)
(C) a stable form of carbon
(D) a microwave frequency

Correct Answer: B
Explanation: Natural uranium is mostly ²³⁸U, with ²³⁵U a little under 1%. ²³⁵U is noted as a fuel used in nuclear
reactors (an energy application).

87. There are roughly 257 stable isotopes in nature; the rest of the thousands of known species are:
(A) all visible light photons
(B) all isobars of neon
(C) radioisotopes
(D) magnetic field lines



Public Library  ·  Physics 10 Ch 12 MCQs  ·  Page 14

Correct Answer: C
Explanation: There are roughly 257 stable isotopes in nature; the rest of the thousands of known species are
radioisotopes.

88. Radioactivity is unaffected by:
(A) the identity of the element
(B) the value of Z
(C) whether the nucleus is unstable
(D) ordinary heating, cooling, or chemical reactions

Correct Answer: D
Explanation: It is a nuclear process, not a chemical one.

89. Fleming’s left-hand rule appears for charged nuclear radiation in a magnetic field because:
(A) moving charges (alphas and betas) experience a magnetic force
(B) gammas have charge +2
(C) photons have rest mass
(D) half-life depends on B

Correct Answer: A
Explanation: Fleming’s left-hand rule appears for charged nuclear radiation in a magnetic field because moving
charges (alphas and betas) experience a magnetic force.

90. Beta particles differ from orbital electrons because they:
(A) have opposite charge
(B) originate in the nucleus, not in electron shells
(C) are helium nuclei
(D) cannot ionize

Correct Answer: B
Explanation: Beta particles differ from orbital electrons because they originate in the nucleus, not in electron shells.

91. A survey meter (Geiger-type instrument) is used to:
(A) step down 220 V
(B) fuse hydrogen in the lab
(C) measure radiation levels so workers can stay within safe limits
(D) scatter blue light

Correct Answer: C
Explanation: It is a practical detector, not a source.

92. The 2007 IAEA supplementary warning symbol adds a skull and a running figure to mean:
(A) safe to touch
(B) this is only infrared
(C) this is a transformer
(D) danger — stay away, even if you cannot read the word radioactivity

Correct Answer: D
Explanation: The 2007 IAEA supplementary warning symbol adds a skull and a running figure to mean danger —
stay away, even if you cannot read the word radioactivity.

93. PPE for radioactive work includes lab coats, suitable shoes, and:
(A) safety glasses, plus tracking and proper storage of sources
(B) no labelling of sources
(C) keeping sources in pockets
(D) removing all shields

Correct Answer: A
Explanation: PPE for radioactive work includes lab coats, suitable shoes, and safety glasses, plus tracking and
proper storage of sources.

94. Potassium-40 and carbon-14 in food cause:
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(A) zero internal dose
(B) internal exposure, a part of natural background
(C) only external X-ray beams
(D) fusion in the stomach

Correct Answer: B
Explanation: Potassium-40 and carbon-14 in food cause internal exposure, a part of natural background.

95. A rotating cobalt therapy unit aims to:
(A) irradiate the whole body equally always
(B) date the patient with C-14
(C) concentrate dose in a tumour from several angles while sparing more healthy tissue
(D) produce microwaves at 2.45 GHz

Correct Answer: C
Explanation: A rotating cobalt therapy unit aims to concentrate dose in a tumour from several angles while sparing
more healthy tissue.

96. Buildings can add terrestrial dose because construction materials may contain:
(A) only plastic with Z = 0
(B) only hydrogen-1
(C) only photons of radio
(D) uranium, thorium, and potassium-40

Correct Answer: D
Explanation: Rocks and bricks are mildly radioactive.

97. Parker Solar Probe can survive near the Sun partly because space has:
(A) almost no air, so heat transfer by convection/conduction is inefficient, plus a carbon-composite shield
(B) very dense air for convection
(C) a lead castle like a gamma lab
(D) liquid water cooling from Earth

Correct Answer: A
Explanation: The unit-opener point is thermal physics, not nuclear fuel.

98. 1 kiloparsec is about:
(A) 1 metre
(B) 3262 light years
(C) 3 × 10⁸ m/s
(D) 5730 years

Correct Answer: B
Explanation: 1 kiloparsec is about 3262 light years.

99. Dark matter is said to form a web-like gravitational:
(A) electromagnetic spectrum
(B) set of radio stations
(C) framework on which ordinary matter gathers
(D) transformer core

Correct Answer: C
Explanation: It is the scaffolding of large-scale structure in the account given.

100. A theory that cannot be tested against any possible observation is, by the unit’s standard:
(A) the most scientific
(B) automatically true
(C) a form of carbon dating
(D) not scientific in the falsifiability sense

Correct Answer: D
Explanation: Empirical risk of failure is required.



Public Library  ·  Physics 10 Ch 12 MCQs  ·  Page 16

101. Iodine-131’s half-life in the table is about:
(A) 8 days, suitable for a medical course of treatment
(B) 4.5 billion years
(C) 5730 years
(D) 24 110 years

Correct Answer: A
Explanation: Iodine-131’s half-life in the table is about 8 days, suitable for a medical course of treatment.

102. Uranium-238’s half-life of 4.5 billion years makes it useful for:
(A) a one-week hospital scan
(B) dating very old rocks, not short medical traces
(C) smoke alarms in kitchens
(D) Bluetooth links

Correct Answer: B
Explanation: The clock must match the age of the sample.

103. Tritium (hydrogen-3) has a half-life of about:
(A) 8 days
(B) 5730 years
(C) 12.3 years
(D) 4.5 billion years

Correct Answer: C
Explanation: It is another tabulated radioisotope, distinct from C-14.

104. Radon-222’s half-life of a few days means that indoor levels:
(A) are frozen forever at Earth’s formation
(B) are identical to C-14 in bones
(C) measure 50 Hz
(D) can change with ventilation, because the gas keeps being produced from the crust and then decays

Correct Answer: D
Explanation: A short half-life plus continuous production from uranium chains sets the indoor problem.

105. 1 kg of uranium is compared energetically with about:
(A) 3000 tons of coal, illustrating how large fission energy is per mass
(B) 1 kg of coal
(C) 1 g of radium activity only
(D) a 12.2 cm microwave

Correct Answer: A
Explanation: The comparison is about energy density, not about building devices.

106. Excitation differs from ionization because the electron:
(A) leaves the atom
(B) is raised to a higher level but remains bound
(C) becomes a neutron
(D) changes Z of the nucleus

Correct Answer: B
Explanation: Excitation differs from ionization because the electron is raised to a higher level but remains bound.

107. Nucleons are:
(A) only electrons
(B) only photons
(C) protons and neutrons in the nucleus
(D) only neutrinos in stars

Correct Answer: C
Explanation: Nucleons are protons and neutrons in the nucleus.



Public Library  ·  Physics 10 Ch 12 MCQs  ·  Page 17

108. The unit’s big idea is that tiny nuclei store huge energy, emit ionizing radiation with measurable
half-lives, and that ideas such as dark matter remain scientific only if they stay:

(A) untestable slogans
(B) secret from all observers
(C) identical to astrology
(D) open to being tested and possibly falsified

Correct Answer: D
Explanation: The unit’s big idea is that tiny nuclei store huge energy, emit ionizing radiation with measurable
half-lives, and that ideas such as dark matter remain scientific only if they stay open to being tested and possibly
falsified.


