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Physics: Problem 3: Powering the Future: Investigating Energy Sources for Satellites

1.

Satellites use solar panels as an energy source. Which of the following best explains why solar
panels are effective in space?

A. They use atmospheric gases to generate electricity.

B. They rely on sunlight without interference from clouds or atmospheric absorption.

C. They can store large amounts of energy in liquid form.

D. They function only during daytime.

In designing a satellite’s power system, why is the distance from the Sun critical?
A. It affects the gravitational pull on the satellite.

B. It determines the available solar radiation intensity.

C. It controls the satellite’s speed.

D. It affects the battery life directly.

How does temperature fluctuation in space impact the efficiency of solar cells?
A. It increases electron mobility, always improving efficiency.

B. It can cause expansion and contraction that may reduce efficiency over time.
C. It has no effect since space is a vacuum.

D. It improves the reflective properties of solar panels.

Which of the following is a key challenge when using batteries to power satellites in space?
A. They are too lightweight.

B. They suffer from degradation when exposed to extreme temperature cycles.

C. They produce too much energy.

D. They do not require charging.

What is the main reason solar panels are preferred over batteries as a primary energy source in
space?

A. Solar panels have no moving parts.

B. They provide continuous energy when exposed to sunlight and can be replenished.

C. Batteries are heavier.

D. Solar panels are less efficient but cheaper.

When simulating solar cell efficiency on Earth, why would you vary light intensity in your
experiment?

A. To mimic the variable distance of satellites from the Sun.

B. To test the battery backup system.

C. To simulate night conditions on Earth.

D. To measure changes in wind speed.

Which satellite function is most likely to require a higher energy demand?
A. Passive observation

B. Data transmission over long distances

C. Maintaining a fixed orbit
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How do temperature fluctuations in space generally affect the output of a solar panel?
A. They cause a steady increase in output.

B. They have no effect.

C. They can cause temporary decreases in output efficiency.

D. They completely shut down the solar panel.

When choosing between solar panels and batteries for powering a satellite, which factor is
least likely to affect the decision?

A. Available sunlight intensity

B. Weight restrictions of the satellite

C. The color of the satellite's casing

D. Temperature extremes in space

In an experiment simulating solar cell efficiency, which variable would best simulate the effect
of distance from the Sun?

A. Changing the ambient temperature

B. Varying the angle of incident light

C. Adjusting the intensity of the light source

D. Using different light colors

Which principle explains why solar panels produce less power when they are not
perpendicular to the sunlight?

A. Newton’s first law

B. Cosine law of illumination

C. Archimedes’ principle

D. Boyle’s law

What role does solar radiation play in powering satellites?

A. It acts as a coolant.

B. It provides photons that are converted into electrical energy by solar panels.
C. It accelerates the satellite in orbit.

D. It stabilizes the satellite’s orbit.

Why is it important to simulate temperature variations when testing solar cell performance?
A. To determine how the solar cell operates in a controlled indoor environment.

B. To understand the effect of extreme temperature swings on cell efficiency.

C. To increase the production of batteries.

D. To test the impact of cosmic dust.

If a satellite’s orbit causes it to pass in and out of the Earth’s shadow, which energy source is
critical during the eclipse period?

A. Nuclear reactors

B. Batteries

C. Additional solar panels
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Which improvement would directly enhance solar cell efficiency under lower light intensities?
A. Increasing the thickness of the panel

B. Using multi-junction cells that can capture a broader range of wavelengths

C. Painting the panel a darker color

D. Decreasing the panel’s surface area

In a laboratory experiment to test solar cell efficiency, why might a researcher vary ambient
temperature?

A. To simulate the thermal environment of a satellite in orbit

B. To reduce the need for calibration

C. To test the panel’s weight

D. To mimic gravitational variations

How does the intensity of solar radiation change with the distance from the Sun?
A. It remains constant.

B. It increases linearly.

C. It decreases as the square of the distance increases.

D. It fluctuates randomly.

Which factor does NOT affect the efficiency of a solar panel on a satellite?
A. Incident light angle

B. Temperature variations

C. The satellite’s speed

D. Degradation due to radiation

What is one major benefit of using renewable energy (like solar power) for satellites?
A. They can operate indefinitely without refueling

B. They require less maintenance

C. They generate more heat

D. They are cheaper to produce

A satellite’s power system must support both communication and orbital stabilization. How
might the power demands differ between these functions?

A. Communication requires lower power than stabilization.

B. Orbital stabilization demands a constant low-level power, while data transmission can have
short, high-power bursts.

C. Both functions require identical power outputs.

D. Only one function operates at any given time.

When designing an experiment to test solar cell performance, what is the significance of using
a variable power light source?

A. It simulates the effect of cloud cover on Earth.

B. It replicates the varying intensity of sunlight experienced in different orbital positions.

C. It increases the battery backup time.
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What is a common method used to measure the efficiency of a solar cell in laboratory
conditions?

A. Measuring the current produced at different light intensities

B. Weighing the solar cell

C. Monitoring its temperature only

D. Observing its color change

In satellite design, why is it important to consider the effect of cosmic rays on energy storage
systems?

A. Cosmic rays can alter the orbital path.

B. They can degrade battery performance over time.

C. They improve energy conversion.

D. They only affect communication systems.

Which factor is most likely to cause a degradation in solar cell performance over time in space?
A. Continuous exposure to high-energy radiation

B. Variability in orbital speeds

C. Lack of gravitational pull

D. Excessive battery usage

How can the design of a satellite’s solar panel be improved to deal with extreme temperature
fluctuations?

A. By using materials with a high coefficient of thermal expansion

B. By integrating heat-dissipating components and insulation

C. By reducing the solar panel’s area

D. By using a single-layer design

Which real-world test could simulate the effects of varying light intensity on a solar cell?
A. A wind tunnel experiment

B. An optical chamber with adjustable LED intensity

C. A centrifuge test

D. A vacuum pump test

In a scenario where a satellite’s solar panel receives lower intensity light than expected, what
would be a likely outcome?

A. Increased data transmission speed

B. Reduced power output leading to potential power shortages

C. Improved battery performance

D. No change in performance

When a satellite transmits data over large distances, what is the primary energy concern?
A. The weight of the data

B. The energy required to amplify and send signals over vast distances

C. The color of the satellite
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Which factor would be most critical in an experiment designed to test solar panel performance
under temperature variation?

A. Ambient humidity

B. Controlled heating and cooling cycles

C. Varying the panel’s orientation

D. The use of multiple solar cell brands

What scientific principle underlies the conversion of light energy into electrical energy in solar
panels?

A. Electromagnetic induction

B. Photovoltaic effect

C. Thermal conduction

D. Nuclear fusion

A satellite operating further from the Sun will experience which of the following regarding
solar panel efficiency?

A. Increased efficiency due to colder temperatures

B. Lower efficiency due to reduced light intensity

C. No change in efficiency

D. Higher battery storage capacity

Why is the angle of incidence important in the operation of a satellite’s solar panel?
A. It changes the orbital speed of the satellite.

B. It determines the fraction of sunlight converted into electricity.

C. It affects the satellite’s communication frequency.

D. It controls the battery recharge cycle.

Which improvement might help mitigate the effects of temperature fluctuations on solar cells?
A. Thicker protective coatings

B. Increased panel transparency

C. Reduced surface area

D. Higher operating voltage

In the context of satellite energy, what is the primary advantage of using multi-junction solar
cells?

A. They are easier to manufacture.

B. They capture a wider spectrum of sunlight, improving efficiency.

C. They are lighter than single-junction cells.

D. They require less cooling.
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How can an experiment be set up to measure the effect of light intensity on solar cell
performance?

A. Using a fixed light source with no adjustments

B. Using a variable intensity light source and measuring the output current at each setting
C. By changing the physical size of the solar cell

D. By varying the ambient temperature only

What is a key real-world application of understanding solar cell performance under different
temperatures?

A. Predicting weather patterns

B. Optimizing the design of solar panels for satellites and remote terrestrial installations

C. Reducing fuel consumption in cars

D. Enhancing computer processing speeds

Why might a satellite require a hybrid power system combining both solar panels and
batteries?

A. To decrease the overall weight

B. To ensure continuous power supply during periods of eclipse or low light intensity

C. To increase the speed of the satellite

D. To reduce solar panel maintenance

Which factor does NOT typically influence the efficiency of a satellite’s solar panels?
A. Solar radiation intensity

B. The color spectrum of the incident light

C. The time of day on Earth

D. Temperature fluctuations

A researcher designs an experiment where light intensity is varied and the solar panel’s output
is recorded. What would a linear relationship between intensity and output suggest?

A. The solar panel has reached its maximum capacity.

B. The panel’s efficiency is constant over the tested range.

C. The panel is malfunctioning.

D. The temperature is the dominant factor.

How does solar radiation impact the energy demands of satellite functions like transmitting
data?

A. It provides all the energy needed regardless of function.

B. Higher solar radiation increases available energy, potentially reducing reliance on stored
energy during transmission bursts.

C. It has no relation to energy demands.

D. It only affects the onboard computer system.
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