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PHYS 505 
Solutions 1st Midterm Exam 

Wednesday 18th November 2015 
 
Instructor: Dr. V. Lempesis 
 
Please answer all questions 
 

1. Round the following recordings at the digit which is underlined: 
 
Recorded 

Value 
9.338 3543 14.747 0.0246 3.501 

Rounded 
Value 

9.34 3500 14.7 0.02 4 

 
(5 marks) 

Some of you quote two answers for the recording 3.501. They put 3 or 4. 
This is a mistake. We never give two answers in a question.  
 
2. Fill in the following table by keeping significant figures and 

rounding properly the recorded values taken in an experiment for a 
physical quantity: 

 
 Before the selection 

of significant figures 
After the selection 

of significant figures 
Final 

Result 
Recorded 

value 
x  δx  δx  x  x  

1 192.31 11 11 192 192±11 
2 136.4 32 30 140 140±30 
3 103.287 0.261 0.26 103.29 103.29±0.26 
4 7.121 0.542 0.5 7.1 7.1±0.5 
5 163 4.62 5 163 163±5 

 
(5 marks) 

3. You are given the following recordings for the length of a rod 
 

	
ℓ i
mm

	

	

	

ℓ i − ℓ
mm

	

	

ℓ i − ℓ( )
2

mm
	

	
1.28 0.014 0.000196 
1.26 -0.006 0.000036 
1.28 0.014 0.000196 
1.29 0.024 0.000576 
1.22 -0.046 0.002116 
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ℓ i
i=1

5
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6.33
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i=1

5
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0

 ℓ i − ℓ( )
2

i=1

5

∑ =
0.00312

 

 
 

a) Find	the	average	value	of	the	length	of	the	rod:	1.266	
(1	marks)	

b) Fill	in	the	table	
(2	marks)	

c) Find	the	absolute	error:		0.012489996	
(2	marks)	

d) Quote	the	experimental	result:	(1.266±0.012) mm	
(2	marks)	

e) Find	the	relevant	error:	0.9%	
(1	marks)	

 
 

4. Calculate the area between the curve of the standard normal distribution curve 
from: (a) z=-0.23 to z=1.24, (b) z=0.60 to z=1.72, (c) right of z=-0.23. 

(3 marks) 
 

5. We want to measure the volume of a cylinder. We are given that its diameter is 
d = 10.0±1.0( )cm . The height of the cylinder is h = 22.0±1.0( )cm . Find:  

       a) The volume of the cylinder. 
(1 mark) 

       b) The error of of the volume. 
(3 marks) 

       c) Quote the result. 
(3 marks) 

       d) Find the relevant error.  
(2 marks) 

 
 

             (a)   The volume is given by V = π d / 2( )
2
h = πd 2h / 4 =1727cm3  

 
 

 
(b)   The error of the volume is given by 
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Please see that I use the diameter d in all the formulas and processing and not the 
radius r. This is because the experiment gives us the values of diameter and not of 
radius. If you have used the radius it is a mistake. 
 

(c) V = 1700+ 400( )  cm3
 

 

(d)  
δV
V

×100% =
400

1700
×100% =23.52% ≈ 24%  

 
See that I used the rounded values for calculating the relative error. If you 
have used the values of δV and V before rounding it is a mistake. 
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