


Foundations of Engineering


Chapter 7: Numbers


Student-Accessible Questions











TRUE/FALSE QUESTIONS





1.  Systematic errors are typically random in nature.  





	a. true  


	b. false





2. Uncertainty results from random error and describes lack of precision.





	a. true  


	b. false	





3. Repeating the measurement can reduce systematic errors in a measurement.





	a. true  


	b. false		





4. The number of figures used to report a numerical value is extremely important in


engineering practice because they indicate the certainty of that value.





	a. true  


	b. false





5. The radius of a sphere is 10.0 cm.  The volume of the sphere is given by the formula: 





		Volume = (4/3)p(10.0 cm)3 





The volume of the sphere is 4.19 × 103 (including the correct number of significant figures).





	a. true  


	b. false




















6. Accuracy is the measure of how a measurement can be repeated and the same value obtained whereas precision measures how close a measured value is to a target value.   





	a. true  


	b. false





7. When performing calculations with real and integer numbers, rounding of numbers is recommended at the final step (instead of intermediate calculations). 





	a. true  


	b. false





8. The following number has 3 significant digits:   389.   





	a. true  


	b. false





9. Uncertainty results from systematic error. 





	a. true  


	b. false





10. The time allotted to making an approximation affects the accuracy of the approximation.





	a. true  


	b. false





11. Accuracy is how close a measured value is to a target value whereas precision is how well a measurement can be repeated. 





	a. true  


	b. false





12.   The following number has 3 significant digits:   0.00700 





	a. true  


	b. false





13.  A systematic error can be reduced by repeating the measurement several times.





	a. true  


	b. false





14.  If a tape measure always reads 0.1 cm high, then it can never be used to make precise measurements.





	a. true  


	b. false





15. Three significant figures represent a maximum error range of about one percent. 





	a. true  


	b. false





16. The distance between two points, reported as 10.0 km, means the distance is 10,000 m (50 m.   





	a. true  


	b. false





17.  A distance of 10,000 meters, accurate to within 5 meters, can be written 10.00 km to indicate significant figures.





	a. true  


	b. false





18. The value of x that satisfies the equation:  ln(x + 2) = 3 having two significant digits is 18.





	a. true  


	b. false





MULTIPLE CHOICE QUESTIONS





1. When measuring tension, a tension gauge gave results of 1502.2, 1502.1, 1502.2, and


 1502.1 newtons.   With only this information, it can be said that:





       	a. The readings are accurate.


        	b. The readings are precise.  


        	c. The readings are accurate and precise.


        	d. The readings are neither accurate nor precise.


       	e. None of the above.























2. Using the formula below, calculate the answer to the correct number of significant digits.





	(6.351 × 102 × 0.34 )/(0.0145)  +  224.3





 	a. 1.541 × 104


	b. 1.54 × 104


	c. 1.5 × 104 


	d. 1.5414 × 104


     	e. 2.0 × 104








3. The measured dimensions of a classroom on this campus are 41 ft by 62 ft by 9.5 ft.  How many significant digits should be used in expressing the volume in cubic inches (1 cubic foot = 1728 cubic inches)?





   	a.	1					


   	b.	2					


   	c.	3


            d.	4


	e.	more than 4





4.	Which of the following is NOT a way to numerically describe error?





a.	Reported value - true value


b.	(True value) / (reported value)		


c.	(reported value - true value) / (true value)


d.	(reported value - true value) / (true value) * 100%


e.	none of the above





5. If a circle has diameter 15.00 cm, then what is the radius (including the proper number of significant digits)?





	a. 1.500 × 101 cm


	b. 7.50 cm


	c. 7.500 cm


	d. 7.5 cm


	e. 8 cm























6. What is the result of the following equation, with the correct number of significant digits?





� EMBED Equation.2  ���


a.	0.86


b.	0.861


c.	0.8605


d.	8.6 × 10-1


e.	8.605 × 10-1





7.  If the radius of a circle is measured to be 10.15 meters, what is the area of the circle expressed in significant digits?  (A=(r2/4)





	a.  80.91 m2


	b.  80 m2


	c.  81 m2


	d.  8 × 101 m2


	e.  none of the above





8. If you drove your car 10.3 miles according to the odometer along a highway that is actually 10.0 miles what is the fractional error?


 


	a.  0.030


	b.  -0.030


	c.  0.029


	d.  -0.029


     	e.  0.060





9. What is the result of the following calculation expressed to the appropriate number of significant digits?


		(0.2732 + 0.12761) / 1.408





	a.  	0.2846


	b.  	0.2847   


	c.  	0.28467


	d.  	0.3638


	e.	none of these





























10. A construction engineer building a roadway incorrectly measures 1 mile length.


His measuremment is 9.2 feet too long.  What is the percent error in the


measurement?





	a. 0.017%


	b 0.0017%


	c. 0.17%


	d. 1.7%


	e. none of the above





11. A surveyor working for a highway contractor incorrectly measures 1 a mile stretch of road.  His measurement distance is 9.2 feet too long.  What is the absolute value of the percent error in the measurement? 





	a) 0.017% 


	b) 0.0017% 


	c) 0.17% 


	d) 1.7% 


	e) none of the above





12. When measuring tension, a tension gauge gave results of 1502.1, 1502.2, and 1501.8 lbf  With only this information, you can say:





	a. The readings are accurate.


	b. The readings are precise.


	c. The readings are accurate and precise.


	d. The readings are neither accurate nor precise.


	e. All of the above.





13. Perform the following division using the proper number of significant digits:





		14.56/2.2





	a.  6.618


	b.  6.62


	c.  6.6


	d.  6.


                





























14.  Suppose you are traveling at a constant speed of 1.00 mile per minute (as determined from a speedometer) and determine with a stop watch that it takes 55.1 seconds to travel the distance between two accurately positioned mile markers giving an actual speed of 1.09 miles per minute.  What is the percent error in the speedometer reading?





	a.  9.0 % high     


	b.  8.3 % high


	c.  8.3 % low


	d.  9.0 % low


	e.  none of the above














