Physics Homework
1. Consider the Coriolis effect.
a. Define and illustrate this weather phenomenon.
It refers to the impact of the Earth’s rotation on weather conditions and ocean currents. It causes moving objects to seem to curve towards the left in the southern hemisphere and the right in the northern hemisphere. An example is the turning left of the hurricane winds in the northern hemisphere.  
b. Enumerate the factors that are responsible for this effect.
(i) Rotation
(ii) Velocity difference
c. Very briefly discuss how each one contributes.
Rotation – As the Earth rotates in an anticlockwise direction to its axis objects moving over a long distance above its surface are deflected. 
Velocity difference – the velocity of the Earth is nearly zero at the poles and maximum at the Equator. Thus, an object moving northward from a point on the Equator would land to the east of its due north path.  
2. What are three modes of energy?
(i) Kinetic energy
(ii) Potential energy
(iii) Chemical energy

3. Is it possible to have zero kinetic energy at room temperature? Very briefly explain your answer.
It is not possible to have zero kinetic energy at room temperature because at that state the molecules and atoms are always in motion. 
4. What is meant by positional energy?
[image: ]It refers to the energy possessed by an object due to its position with respect to other objects, its electric charge, or stresses within itself. 
5.	What is the change in energy when a car decelerates at 	
Change in energy, K = ½mv2
	= ½m (- 20km/s2)2
	= 200 J  
6. If an 80lb person produces 107J of energy a day, how much power does he generate?
Power, P = W/t = E/t
	= 107J/3600s = 2777.8W
7. [image: ]A 40kg lady eats a slice of chocolate cake which supplies 400Cal of energy. How many 6inch steps must she take to burn them all off?
Work = force x distance
(400 x 4184) J = 400N x d
d = 4184m = 164724.4 inches
164724.4/6 = 27454 steps
8. Consider 100mL water.
a. How much heat must be supplied to raise its temperature from 28℃ to 35℃?
Q= mcΔT = 100x 4.184 x (35 – 28)
	418.4 x 7 = 2928.8J
b. For the same temperature rise, what amount of iron metal must be used?
Q=  mcΔT = m x 0.4476 x 7
m = 2928.8/(0.4476 x 7) = 934.8g

c. How much heat must be removed so that all the water becomes ice?
Q=mLf = 100g x -0.3330 kJ/ g = -33.30kJ
d. How much heat must be supplied so that 100g iron melts?
Q=mLf = 100g x 0.2507kJ/g = 25.07kJ
e. According to your results, which of the two substances is the better heat reservoir: 100g water or 100g iron?
100g of water is a better heat reservoir than 100g iron because it does not lose heat faster.
[image: ]





9. Tropical houses, e.g., nipa huts, have high apical rooftops, slatted bamboo floors & walls. Discuss the role of each component in relation to the cooling mechanisms that apply to the structure.
The high apical rooftop creates space above the living area to allow warm air to rise and give the house a cooling effect during hot weather. On the other hand, the slatted bamboo floors and walls are intended to allow natural regulation of temperature by giving the house some coolness during hot times and keeping them warm during the cold season. 
10. Global tropical zones are characterized by high rainfall & relative humidity. Explain these weather phenomena with respect to (wrt) the different types of heat transfer mechanisms.
The tropical zones are relatively warm due to radiation from the sun. When heat reaches the surface through radiation, it causes warm air and vapor to rise through convection. This results to relatively high humidity. The warm air and vapor then condenses and results into rainfall. 
11. What is meant by an ideal gas? Is there any such thing?
It is a hypothetical gas that obeys the gas laws exactly. Its molecules have no interaction and occupy negligible space. There is no such a thing in reality. 
12. Discuss how it is possible for water vapor to “become” an ideal gas.
At the equilibrium vapor pressure between water vapor and liquid water, at absolute zero temperature, vapor tends to obey the ideal gas law and can be regarded as an ideal gas. 
13. What is meant by entropy & Gibb’s energy? Correlate the two concepts.
Gibb’s energy is a thermodynamic potential that can be used to compute the maximum value of reversible work that a thermodynamic system can perform at a fixed temperature and pressure. Entropy refers to the degree of disorder in the thermodynamic system. The change in Gibb’s energy is related to the change in enthalpy and entropy of the system.
ΔG = ΔH - TΔS
14. What is meant by a spontaneous change?
A spontaneous change is one that occurs by itself without the influence of external factors and tends to move the system towards equilibrium. 
15. [bookmark: page2]Is it possible for a spontaneous process to go in the reverse direction? Explain your answer very briefly.
It is not possible. A process that is spontaneous in one direction is non-spontaneous in the opposite direction. 
16. What is meant by the following statement: “There is no 100% efficient process”?
It implies that no process or system can achieve 100% of the possible performance.
17.  Is there any system or process that violates this statement? Explain very briefly.
There is no system that violates this statement. For a process to be 100% efficient, it has to occur under 100% ideal conditions. However, in reality, there are many factors such as pressure, resistance, and friction, which are “non-ideal”. These factors tend to decrease the efficiency.  
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