YEAR 12/AS Physics
Homework Solutions for HW04
1A3 Adding forces
Checkpoint Questions		p.16,		Q: 1, 3 and 5
1. Work out the resultant force on a toy car if it has the following forces acting on it:
a. rubber band motor driving forwards 8.4 N
b. air resistance 0.5 N
c. friction 5.8 N
d. [bookmark: _GoBack]child’s hand pushing forward 10 N

The resultant will be the sum of all the above mentioned forces. That is:

R = +8.4 N – 0.5 N -5.8 N + 10 N = + 12.1 N (forward)

2. As a small plane accelerates to take off, the lift force on it is 6000 N vertically upwards, whilst the thrust is 2800 N horizontally forwards. What is the resultant of these forces on the plane?

In order to fully understand our problem again we need to draw a correct Free Body Diagram (FBD).
6000 N
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When we have two components resulting a force, we need to calculate both the magnitude and the direction of the resultant (in this case from the horizontal/unless we are asked otherwise).
So for the magnitude we will have:

R =  =  = 6621.18 N 

As for the angle of the resultant:
2800 N / FX / Adjacent



6000 N / FY / Opposite


θ



tanθ =  =  =  = 2.14

 so θ = 64.95o ~ 65o from the horizontal
5.  In order to try and recover a car stuck in a muddy field, two tractors pull on it. The first acts at an angle of 20o left of the forwards direction with a force of 2250 N. The second acts 15o to the right of the forwards direction with a force of 2000 N. Draw a scale diagram of the situation and find the resultant force on the stuck car.
    This is a classic example of practical work on a grid-paper where you will definitely need a ruler and a protractor. I will draw an approximation for you. 
It doesn’t matter which direction you arbitrarily pick for your diagram, just make sure you draw carefully your angles, take proper scale readings for ALL your vectors (say in our case: 1 cm for every 200 N) and start from a point where you leave enough space to draw your resultant which will end up to be the longest vector.
I started my diagram form the bottom of my grid-paper and roughly at the middle so I could take advantage the height of the A4 page. This means my forward direction points to the North.
Step 1: You first draw the 2250 N vector inclined 20o left from your forward direction. You draw an 11.25 cm vector.
Step 2: Likewise, you now draw the 2000 N vector 15o right from your forward direction. This vector will be 10 cm long.
Step 3: Take your ruler, align it with the left vector and slowly slide it towards the page’s NorthEast direction until it reaches the tip of your right vector. 
Draw now an equal and parallel vector of your left force starting from the tip of your right vector. 
Step 4: Similarly, draw now an equal and parallel vector of the right force starting from the tip of the left vector. If you have executed properly all your steps, the two top vectors will meet up on a point slightly to the left of your forward direction dotted line (because the left force is slightly bigger).
At the converging point of the two top parallel vectors is where the end of your resultant vector is going to be (starting from the same point of the initial/component forces). 
Step 5: If you now measure your resultant vector, it should be close to 20.2 cm (4040 N) and about 5o to the left of your forward direction. 
Your answer is 4040 N, 5o left of the forward direction.
(NOTE: You might measure from a range of 19.5 to 21 cm and 3 to 6 degrees to the left. Any results within that range are acceptable).
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