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OCR Physics A



Section A

1 Which of the following pairs of units are both S.I. base units?

A
ampere
hertz

B
ampere
second

C
coulomb
metre

D
coulomb
second

Your answer 
 SHAPE  \* MERGEFORMAT 
[image: image27.png]Oxford




(1 mark)

2 Which of the following is a scalar quantity?


A
mass


B
acceleration


C
force


D
velocity


Your answer 
 SHAPE  \* MERGEFORMAT 
[image: image2]

(1 mark)

3 Express the unit of energy, joule, in terms of its base units: kg, m, and s.


A
kg m-1 s2 


B
kg m-2 s2 


C
kg m2 s–2 


D
kg m s–2 


Your answer 
 SHAPE  \* MERGEFORMAT 
[image: image3]

(1 mark)

4 A prefix is used to create larger and smaller units from a base unit. Which row in the table below correctly shows the prefixes and their values?

	
	( 10–9
	( 10–6
	( 106

	A
	p
	n
	M

	B
	p
	n
	k

	C
	n
	(
	m

	D
	n
	(
	M



Your answer 
 SHAPE  \* MERGEFORMAT 
[image: image4]

(1 mark)

5 A student makes a large number of measurements of the diameter, d, of a metal rod of known diameter, d0. She plots a graph of the number of times, N, a particular value of d is obtained. Which of the following graphs indicates that her values were precise and accurate?
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Figure 5


Your answer 
 SHAPE  \* MERGEFORMAT 
[image: image6]

(1 mark)

6 A student measures the density of a metal and calculates her answer to be 8543.2 kg m–3.


She believes her result to be accurate to (1.1%.

Which of the following states her answer to an appropriate number of significant figures?

A
8.543 ( 10³ kg m–3 


B
8.5 ( 10³ kg m–3 


C
9 ( 10³ kg m–3 


D
8.54 ( 10³ kg m–3


Your answer 
 SHAPE  \* MERGEFORMAT 
[image: image7]

(1 mark)

7 A technician measures the diameter of a ball bearing with an uncertainty of (0.3%. Which of the following gives the uncertainty in the volume of the ball bearing?


A
0.027%


B
0.3%


C
0.6%


D
0.9%


Your answer 
 SHAPE  \* MERGEFORMAT 
[image: image8]

(1 mark)

8 A charged particle of mass, m, is accelerated until its momentum is p. The expression 
[image: image9.wmf]m

p

2

 has the same base units as


A
force


B
energy


C
velocity


D
acceleration


Your answer 
 SHAPE  \* MERGEFORMAT 
[image: image10]

(1 mark)

Section B

9 a
The pressure in a liquid is determined by multiplying together the depth, the density, and the acceleration of free fall. The density of the liquid is the mass per unit volume.


Name two base quantities and two derived quantities named in the paragraph above. In each case state the S.I. unit of the quantity.

	Base quantity
	S.I. unit

	
	

	
	

	Derived quantity
	S.I. unit

	
	

	
	






(4 marks)

b
The kinetic energy of a body is determined from the equation
kinetic energy = 
[image: image11.wmf]2
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 mass ( (velocity)², where velocity is 
[image: image12.wmf]time
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Use the defining equations to derive the base units for kinetic energy.





base units = 
[image: image13] (2 marks)
10 a
The table below gives a number of physical quantities. For each quantity that is a base quantity place a tick in the right-hand column.
	Quantity
	Base quantity

	length
	

	charge
	

	temperature
	

	speed
	

	electric current
	

	second
	

	metre
	






(2 marks) 


b
The unit of force, the newton, is defined from the equation
force = mass ( acceleration


Determine the base units equivalent to the newton.





base units = 
[image: image14] (1 mark)
11 a
Explain the difference between a scalar and a vector quantity and give one example of each type of quantity.


[image: image15]
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(2 marks)

b
Two vector quantities are added together to form a resultant vector. The first vector has magnitude 7 units, the second quantity has magnitude 12 units.  
State:

i the maximum magnitude of the resultant vector





maximum magnitude = 
[image: image18] (1 mark) 

ii the minimum magnitude of the resultant vector.





minimum magnitude = 
[image: image19] (1 mark)
12 Figure 12 shows two vectors U and V.

[image: image20.png]




Figure 12
a In the space below, sketch a labelled diagram (not to scale) to show how you would determine the resultant vector P, where P = U + V.




(1 mark)
b In the space below, sketch a labelled diagram (not to scale) to show how you would determine the resultant vector Q, where Q = U – V.




(2 marks)
13 a
Table 13 shows five of the fundamental base quantities and their S.I. base units. Complete the table. The first one has been done for you.



Table 13

	Quantity
	S.I. base unit

	length
	metre

	mass
	

	time
	

	
	kelvin

	
	ampere






(2 marks)

b
Figure 13a shows two vectors acting at the point O. Find, by scale drawing or calculation, the magnitude and direction of the resultant vector.
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Figure 13a




magnitude = 
[image: image22]




direction = 
[image: image23] (2 marks)

c
Figure 13b shows a force vector of magnitude 270 N acting at 35° to the horizontal at the point O. 



[image: image24.png]





Figure 13b



Find, by scale drawing or calculation:

iii the magnitude of the horizontal component of the force vector





magnitude of horizontal component = 
[image: image25] N (1 mark)
iv the magnitude of the vertical component of the force vector.





magnitude of vertical component = 
[image: image26] N (1 mark)
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