Science Course work
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A) 




i) To work out the magnitude of friction, we must first work out f₁. As the box is at rest, the principle of moments applies. Meaning that f₁ is equal to the magnitude of friction.

The angle between the vertical and F₁ is 69°.

Therefore, we must use the weight cos(69

Which is 275Cos(69 = 98.55N

ii) Given that f₂ is at an angle of 90° to the direction of the force of friction, and the weight is 90° to the dotted line, the angle between the vertical (the weight) and friction is 90° + 21° which is 111° between the vertical and friction

iii) The normal reaction is the same as f₂ due to the box being at rest. To work out f₂ we must use the weight(275) cos( θ

Therefore to work out the magnitude of the normal reaction is 275cos(69° = 256.7N

b) i) 
ii) kg⋅ms

c) i)  w = 275

mass = 275/9.81
mass = 28kg

f = ma
f= 28 x 2.5 = 70
force required = 70 + 98.6 = 168.6N


ii) p =mv
p= 28 x 7.5
p = 210kg ⋅ m/s
The difference = 210 – 0 = 210kg⋅m/s

iii) Acceleration = final velocity – initial velocity 
12.5m/s – 0 (as it’s at rest) 
12.5/ 3.2 = 3.9 m/s²

Resultant force = mass x acceleration
Resultant force = 5 x 3.91
Resultant force = 19.6 N

2 
a) 
i) 20+20 = 40
10 + 5 = 15





ii) V=IR


I = 

iii) P=IV
p = 12 x 0.0011 = 0.0132watts

E-A = 0.0132/55 = 2.4x10-4w
E-A = 2.4x10-4 x 15 = 3.6x10-3w

F-B = 0.0132/55 = 2.4x10-3w
F-B = 2.4x10-4 x 40 = 9.6x10-3

E-C = 3.6x10-3/2 = 1.8x10-3w

C-A = 3.6x10-3/2 = 1.8x10-3 W

F-D = 9.6x10-3/ 3 = 3.2x10-3W
D- B = 3.2x10-3 x 2 = 6.4x10-3w




b)
i) A-C, PD=0.0011A / 55 x 15 x 20,000
PD= 6V

ii) D-F, PD = 0.0011A/ 55 x 40 x 5000
	PD = 4V
iii)  C-D , PD= 6v-4v as E – C = 6v and F-D = 4v
PD= 2v

3.
a)  i) Moment = Force (N) x Distance (m)
b) 
i) 250x 0.048 = 12Nm
ii) 250x 0.027 =6.75Nm
iii) 250 x 48 / 27 = 444.44N
  F= kx
	K= f/x
X= 15mm

K= 
K = 29,629.33Nm

V) 444.44 x 0.015 = 6.67Nm




c)
i) W = J/s
ii)  12Nm = 12Joules

d) [bookmark: _GoBack]3.2Kj = 3,200J
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