1.5 Forces: Cambridge IGCSE Physics worksheet - Mark Scheme
	Question
	Answer
	Marks

	1
	A
The opposing forces subtract, and the 50 N weight is the larger force.
Weight and air resistance oppose one another, so their magnitudes are subtracted.
	(1 mark)

	2
	D
A straight line through the origin shows that extension is directly proportional to applied force.
Direct proportionality is represented by a straight line through the origin.
	(1 mark)

	3
	A
A moment equals the force multiplied by the perpendicular distance from the pivot to the force's line of action.
	(1 mark)

	4
	B
Greater inertia makes the trolley's velocity harder to change, so the same force produces less acceleration.
Mass is a measure of inertia, the resistance to a change in velocity.
	(1 mark)

	5
	A
Rearranging  gives .
The acceleration is 3 m/s2.
Acceleration equals resultant force divided by mass.
	(1 mark)

	6
	D
Each suspension line passes through the centre of gravity, so their intersection locates it.
	(1 mark)

	7
	C
Using  gives 0.030 m, which is 3.0 cm.
Rearranging Hooke's law gives .
	(1 mark)

	8
	A
For the same force, the smaller extension gives the greater spring constant, so P is stiffer.
A stiffer spring has a larger spring constant and extends less under the same force.
	(1 mark)

	9
	B
A lower centre of gravity and wider base require a larger tilt before the weight acts outside the base.
	(1 mark)

	10
	D
The horizontal component of tension points towards the centre and provides the inward resultant force.
For a conical pendulum, the horizontal component of tension provides the inward force.
	(1 mark)

	11
	B
For extension plotted against force, the gradient is , so .
When extension is plotted against force, spring constant is the reciprocal of the gradient.
	(1 mark)

	12
	C
The required upward resultant is . The tension must also balance 6000 N, so it is 7200 N.
For upward acceleration, the tension must exceed the weight by .
	(1 mark)

	13
	Convert 25 cm to 0.25 m.
.
	(2 marks)

	14
	Use .
Resultant force is 10 N to the right.
	(1 mark)

	15
	The object is not balanced or in equilibrium.
The clockwise and anticlockwise moments are not equal, so there is a resultant moment of 3 N m anticlockwise.
	(2 marks)

	16
	Use .
Resultant force is 5 N to the right.
	(2 marks)

	17
	Use .
.
	(2 marks)

	18
	No.
An object can keep moving with zero resultant force if it is moving at constant velocity or at constant speed in a straight line.
	(2 marks)

	19
	The original length is 4.0 cm and the loaded length is 6.5 cm.
	(2 marks)

	20
	Use .
Use .
	(2 marks)

	21(a)
	rrow directed towards the centre of the circular path
	(1 mark)

	21(b)
	velocity is a vector, so it has direction as well as magnitude
the direction of motion changes continuously round the bend while the magnitude (the speed) stays the same, so the velocity changes
	(2 marks)

	21(c)
	towards the centre of the circle
	(1 mark)

	22(a)
	ir resistance.
	(1 mark)

	22(b)
	.
The resultant force is forwards.
	(2 marks)

	22(c)
	The cyclist accelerates or speeds up.
The acceleration is in the forward direction.
	(2 marks)

	22(d)
	Force has magnitude and direction.
	(1 mark)

	23(a)
	The original (natural) length of the spring.
	(1 mark)

	23(b)
	Add a known weight to the spring and record the new length.
Calculate the extension by subtracting the original length from the new length.
Repeat for increasing weights, recording the new length each time.
Repeat the whole procedure at least three times and calculate the mean extension for each load.
	(4 marks)

	23(c)
	Independent variable: the force (load/weight) applied to the spring.
Dependent variable: the extension of the spring.
	(2 marks)

	24(a)
	Use .
.
	(2 marks)

	24(b)
	Apply the principle of moments.
.
.
	(3 marks)

	24(c)
	.
	(1 mark)
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