1.1 Physical quantities and measurement techniques: Cambridge IGCSE Physics worksheet - Mark Scheme
	Question
	Answer
	Marks

	1
	B
The bottom of the meniscus is level with the 16 cm3 mark.
	(1 mark)

	2
	A
A fully submerged stone displaces a volume of water equal to its own volume.
	(1 mark)

	3
	C
The path length is 400 m, but the runner finishes where they started, so the change in position, the displacement, is zero.
Distance is a scalar path length; displacement is a vector from start to finish.
	(1 mark)

	4
	D
Subtracting the unloaded length of 4.0 cm from the loaded length of 7.5 cm gives 3.5 cm.
Use both ruler markers and subtract the unloaded length from the loaded length.
	(1 mark)

	5
	C
The path length is 80 m and the final position is 40 m east of the start.
	(1 mark)

	6
	A
The resultant closes the triangle: it starts where the first vector starts and ends where the second vector ends.
	(1 mark)

	7
	C
Measuring several diameters together reduces the percentage uncertainty from the ruler reading.
	(1 mark)

	8
	B
Timing many oscillations makes the reaction-time effect smaller relative to the total time.
	(1 mark)

	9
	C
Dividing the 24.0 s total time by 20 gives a period of 1.20 s.
	(1 mark)

	10
	B
Mass and time have size only; velocity and momentum each have a direction as well as a size.
	(1 mark)

	11
	C
For forces at right angles, Pythagoras gives the resultant: √(82 + 62) = √100 = 10 N.
	(1 mark)

	12
	D
The largest possible resultant is 3 N + 4 N = 7 N, when the forces act in the same direction, so 9 N is impossible.
Two forces can only produce a resultant between their difference and their sum.
	(1 mark)

	13
	The velocities act at right angles, not along the same line, so they cannot simply be added together.
	(1 mark)

	14
	14.89 s and 15.24 s.
	(2 marks)

	15
	The magnitude of the force, shown by the length of the arrow.
The direction of the force, shown by the direction the arrow points.
	(2 marks)

	16
	Draw the two force arrows to scale at right angles, joined tip to tail.
Draw the resultant from the start of the first arrow to the tip of the second, then measure it and use the scale to convert its length back to a force in newtons.
	(2 marks)

	17
	.
	(2 marks)

	18
	.
One mark for the correct conversion, one mark for the correct value with unit.
	(2 marks)

	19
	Distance is a scalar (magnitude only); displacement is a vector (magnitude and direction).
Distance is the total length of the path travelled; displacement is the straight-line distance from the start to the finish.
	(2 marks)

	20
	Measure the time for many complete oscillations, then divide the total time by the number of oscillations.
	(2 marks)

	21(a)
	laboratory bench: metre rule / tape measure
volume of water: measuring cylinder
time for 20 oscillations: stopwatch / digital timer
mass of small block: balance / digital mass scale
	(4 marks)

	21(b)
	Use .
.
	(2 marks)

	21(c)
	The measured thickness is larger, so the percentage uncertainty is smaller.
	(1 mark)

	21(d)
	Any one: zero error / damaged zero mark; ruler scale not calibrated correctly; object not aligned with the ruler.
	(1 mark)

	22(a)
	dds the three path lengths.
.
	(2 marks)

	22(b)
	The east and west displacements cancel.
Final displacement is  north.
	(2 marks)

	22(c)
	Distance has magnitude only / no direction.
Displacement has magnitude and a specified direction.
	(2 marks)

	22(d)
	Use .
.
	(2 marks)

	23(a)
	2.6 cm.
	(1 mark)

	23(b)
	9.6 cm.
	(1 mark)

	23(c)
	Total length of five spheres: .
Divide by 5.
Diameter of one sphere: .
	(3 marks)

	23(d)
	The percentage uncertainty is smaller because a larger total length is measured before dividing.
	(1 mark)

	23(e)
	The blocks help keep the spheres touching / aligned / mark the ends of the row clearly.
	(1 mark)



Free physics worksheets and question banks at physicsresources.net
