Science Coursework
1. The Diagram below shows a box which is resting on an inclined plane. Forces F₁ and Forces F₂ represent the component of weight which acts parallel to the slope and perpendicularly into the slope respectively.
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a) Given that g = 9.81ms-2 , and weight = mass X gravity.
Calculate…
i) The magnitude of friction
In order to calculate the magnitude in all diagrams, we must first pay attention to the terms that are used. The terms can relate to what is going on. For example, in this diagram, the description is telling us that the object is ‘resting’ on an inclined plane. This means that the forces pushing up is equal to the forces pushing down on the plane. So, to determine the magnitude of this object won’t be too difficult.
So, as the frictional force in this diagram would be acting up the slope due to the weight acting down the slope which is represented as F₁. Plus, the terms that expressed the object is resting, the frictional force would be equal to F₁.
We must also take the angle of the plane into consideration, all aspects of change to the environment of the object will change the overall value. So, to work out the angle, we will take the angled measurement from the weight to F₁. 
So, to start of with, by looking at the diagram I can already see that the Weight line which always acts down and the dotted line which the measurement 69  ͦ has been taken from are both 90  ͦ apart. Meaning that if from F₂ is 69  ͦ then from F₂ to the weight is 21  ͦ. This is because 90 – 69 = 21.
Now that we know the missing angle from the weight to F₂, we can start to calculate the angle that leads up to F₁. So, as we can see the F₁ line and the F₂ line is equal to 90  ͦ. This means because we have found that F₂ to the weight is 21  ͦ. We can subtract 21 away from 90 leaving us with 69  ͦ
Knowing this, we can then calculate the frictional force which is equal to Fᴅ
Fᴅ = 275 x COS 69
Fᴅ = 98.6N
This means that the frictional magnitude is 98.6N as it is equal to the Fᴅ

ii)   The angle between the direction of the force of friction and the vertical	
To find the angle between the direction of the force of friction and the vertical we will look at our past working outs from the last question to help us.
So we know that the angle F₁ and F₂ are equal to 90  ͦ and we have previously worked out the frictional force being opposite the F₁ with a value of 98.6N. This means that we can calculate with confidence that from the frictional force and F₂ they are both 90  ͦ apart.
Knowing this helps us calculate the angle between the direction of the force of friction and the vertical.
The vertical in this scenario is the opposite of the weight, so if we were to draw a line from the centre, in the direction opposite the weight. We would notice that we have just drawn another plane. The plane shows its vertically up. We will use this plane to show the angle.
There are several ways to work this out but the way I will be working this out will be to extend the horizontal dotted line. This will create a 180  ͦ horizontal plane. Then I will add all the angles we have worked out, so this will show as 69 + 21 + 69 = 159  ͦ. I will then subtract the total from 180  ͦ giving us the remainder of 21  ͦ. Now after working out F₁ to the horizontal dotted line is 21  ͦ we can work out that the opposite of F₁ would also be 21  ͦ
We worked this out because we know that F₁ is equal to the frictional force but is in the opposite direction. In fact, all positions would have the same value in the opposite direction.
So the angle between the direction of the force of friction and the vertical (Opposite weight) is equalled to 69  ͦ.

iii)  The normal reaction between the box and the plane
This question is very similar to the first question. The way we work this out is very similar and we will also use the same calculations made in the first question to help us gather our answer easily.
So, to work this one out all we need to do is find the angle between F₂ and the weight. With this angle we will then use this to calculate the normal reaction.
The calculation is shown as this…
W = 275N
R = W cos (21)
R = 275 x cos (21) = 256.7N
b) Newton’s second law states that the resultant force is proportional to the rate of change of momentum. Given that
Momentum = Mass x Velocity

i) Write out the above statement mathematically	


				
ii) State the units of momentum,
Momentum is the mass of an object multiplied by the velocity that the object is traveling at. So, to put these into units, we simply bring the two together. For example,
Kgm/s-1 or Ns

c)  Newton’s second law is commonly written as,
		Resultant force = mass × acceleration    or    F = ma

i) Considering this, what would be the required magnitude of a force that pointed parallel to the slope, and in the opposite direction to F1 so that the box would accelerate up the slope at 2.5ms-2							
There are two ways to start of this calculation. We could either divide the weight by 9.81 which would give us the mass of the object, or we could just simply use the normal reaction result and divide that number by 9.81. We can do this because we have already factored in the angle plus the normal reaction is equal to the mass.
This saves us from repeating the same calculations.
So, this is what the calculation will look like,


m = 28.03kg
a = 2.5ms-2
F = ?

F = m x a 
F = 28.03 x 2.5m/s-2
F = 70N
So the resultant force needed to push the object parallel up the slope at 2.5m/s-2  would be 70N

ii)  What would be the change in momentum between the moment just before the box began to move up the slope and when its velocity reached 7.5ms-1		
To solve this question, we will be using an equation that was previously stated in another question. Here is the equation,
The result,

Which equals, F = 210.33Nm/s-1 
iii) Using the statement given in b) What resultant force would be required to increase the velocity of a 5kg box from rest to 12.5ms-1 in 3.2s.	



Which equals, Resultant Force = 19.53N

2. The circuit shown below shows a 12V battery connected to a combination of three resistors and a thermistor.
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a) 

When the resistance of the thermistor is 5KΩ


i) Calculate the total resistance of the circuit						

To solve this, we need to understand the basics,




To find the resistance we can use the last equation to help us out. 

Calculation,




Then convert the fraction into common denominators. To find this we will multiply the two denominators together which equals 600. Then we will see how many times each denominator multiplies into 600 which the answer will become the numerator.



We will then,


Which Equals, 



	Lastly, we will,
	



 Resistance Total

ii) Calculate the current leaving the battery

To calculate the current, we simply use one of the basic equations,


This calculates to I = 1.08A

				
iii) Calculate the power used by each of the three resistors and the thermistor	

Voltage across R1 + R2 = V1 + V2 = (0.3) (40) = 12V
Voltage across R3 + R4 = V3 + V4 = (0.8) (15) = 12V

So, each resistor and thermistor each used 12V

b) A voltmeter is used to measure the potential difference (PD) between points on the circuit. What PD would you expect to see between points? 
i) A-C
ii) D-F
iii) C-D 										
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