Topic 1  –  Measurement and uncertainties 
Formative Assessment

PROBLEM SET
                   NAME: ________________________________  

THIS IS A PRACTICE ASSESSMENT. Show formulas, substitutions, answers (in spaces provided) and units!
Topic 1.1 – Measurements in physics
1.
Find the difference in order of magnitude for the following comparison:  The size of the atom to the size of the quark.



2.
Find the order of magnitude for the following calculation: The time it takes light to transverse a nucleus.





3. 
Which row lists from left to right a derived unit and a fundamental unit?


a.
Newton, Coulomb


c.
Candela, Mole




b.
Ampere, Newton


d.
Kelvin, Joule



4.
Which equation must be wrong?  Note that t is in s, v is in m s-1, a is in m s-2, x is in m, F is in kg m s-2 and m is in kg.


a.
v2 = 2ax




c.
v = x/t





b.
x = vt + (1/2)at2



d.
F = m/a
5.
Convert 54 mi s h-1 to feet. Be sure to show each well-chosen one.


6.
Estimate how many kilograms are in a 150-pound man.


7.
Using the technique of the well-chosen one, convert the quantity 125 mJ into its equivalent in kJ.


8.
Recall that normalized scientific notation requires the expression of a number as a power of 10 multiplied by a factor between 1 and 10. Thus 1.2(103 is 1200, and 12(102 is also 1200, but 1.2(103 is in normalized scientific notation whereas 12(102 is not. Express 61200 in normalized scientific notation.

9. 
Express .00004203 in normalized scientific notation.

10.
Estimate the amount of time it takes light to travel from your television set to your eye. 

11.
Estimate how many paper clips you would need to equal the weight of a 16-pound bowling ball. 
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12.
Find the line’s length to the maximum number of significant figures allowed by the centimeter ruler. 
13.
Determine the number of significant figures in each of the following.

(a)
0.23

(b) 1.23


(c) 1.203

(d) 1.230



(e)
0.002

(f) 1.002

(g) 1.0020

(h) 12(10-2


(i)
(


(j) 0.00010000

(k) 5.98(1024

(l) 1.60(10-19
14.
Compute the following quantities to the correct number of significant figures.
(a)
2.3 ( 2.55

(b)  2.30 ( 2.55

(c)  1.2(10-2 + 7.8
(d)  1.2(10-2 + 7.80

(e)  1.2(10-2 + 7.800
(f)  2.3 ( 2.55

(g)  1.2(10-2 + (

(h)  1.20(10-2 ( 7.80
Topic 1.2 – Uncertainties and errors
15.
What is the measured length of this line in mm? Use the amount of significant figures a wooden meter stick is capable of supplying.

16.
What is the precision of this measurement?




17.
If the above line is one side of a perfect square, what is the area of that square, taking into account the correct number of significant figures and the correct units? Note that area is length times width, and the length equals the width in a square.


18.
What is the raw uncertainty in your answer from problem (15)?
19.
A student measures a line to be 4.5 cm ( 0.1 cm.  Find the absolute uncertainty in the measurement.

20.
Find the raw uncertainty in the measurement.


21.
Find the fractional uncertainty in her measurement.

22.
Find the percentage uncertainty in her measurement.

23.
A flagpole is placed on the roof of a house. A student measures a flagpole to be 2.75 m ( 0.15 m. The same student measures the height from the ground to the base of the flagpole to be 3.8 m ( 0.4 m. If the flagpole is mounted vertically upward (straight up), how far is the tip of the flagpole above the ground. Be sure to use significant figures and include a raw uncertainty with your answer.







24.
A car travels 350 m ( 25 m in 16.5 s ( 0.4 s. Calculate its speed. Be sure to use significant figures and include a raw uncertainty with your answer.

	Height

H / m

(H = (0.1 m
	Fall Time

Ti / s

(Ti = (0.3 s
	Average Fall
Time

T / s

(Ti = ______

	
	Trial 1
	Trial 2
	Trial 3
	

	1.4
	1.5
	1.8
	1.6
	

	1.7
	1.9
	2.1
	2.3
	

	2.0
	2.4
	2.9
	2.8
	

	2.5
	3.5
	3.7
	3.6
	


25. 
Complete the table that shows data gathered by an IB student during an experiment in which a parachute was dropped from different heights.
26.
Does it appear that the student has done the right number of trials and variations to satisfy the internal assessment requirements of the IBO? Be sure to explain very clearly your reasoning.
27.
On a graph of your own making, plot Height vs. Average Fall Time.  Be sure to label the graph properly.
28.
On the same graph sketch the correctly-sized vertical error bars on each point.

29.
On the same graph sketch in your line of best fit. Calculate its slope.
30.
On the same graph sketch in the maximum and minimum slopes, using the first and last error bars as your guide. Calculate their slopes.
31.
Calculate the uncertainty of the slope.
32.
What are the x-intercepts of the lines representing the minimum and maximum slopes? 

33.
Calculate the uncertainty of the x-intercept.

Topic 1.3 – Vectors and scalars
34. 
Explain clearly the difference between a scalar and a vector.
35.
Give three examples of scalars.

36.
Give three examples of vectors.

37. Two vectors A and B are drawn to scale below. In each box below make a precise sketch of the required sum or difference. Be sure to label each of your vectors.



38. 
A vector A is shown drawn to scale below. In each box below make a precise sketch of the required product or quotient. 


39. A car travels at 50. km h-1 up a ramp making an angle of 30( with the horizontal. Find its horizontal component. Include a sketch.

40. A car travels at 50. km h-1 up a ramp making an angle of 30( with the horizontal. Find its vertical component. Include a sketch.

41.
A velocity vector has a horizontal component of 45 m s-1 and a vertical component of 75 m s-1. Find the magnitude of the velocity vector. Include a sketch.

42.
A velocity vector has a horizontal component of 45 m s-1 and a vertical component of 75 m s-1. Find the direction of the velocity vector. Include a sketch.

43.
The vertical component of a velocity vector points up and has a magnitude of 20. ms-1. The velocity vector itself makes an angle of 25° with the horizontal. Find the magnitude of the velocity vector. Include a sketch.
44.
The vertical component of a velocity vector points up and has a magnitude of 20. ms-1. The velocity vector itself makes an angle of 25° with the horizontal. Find the magnitude of the horizontal component of the velocity vector. Include a sketch.
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