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1. What is meant by sensitivity, accuracy, precision, error and types of errors and uncertai ity?

Explain comprehensively.




2. What are necessary considerations in experimental design by the way of systematically scien :ific

research? Also give an example related with your thesis topic.




3. A pneumatic displacement gage like the one shown in figure below has d, = 0.030 in and 1, =
0.062 in. The supply pressure is 10.0 psig, and the differential pressure p, — p, is measured wich a

water manometer which may be read with an uncertainty of 0.05 inH,O. Calculate the displacer ent

. . = Pa a .
range for which equation, » = L2l la 1.10 - :2.00(72]x for 0.4 < r < 0.9, applies and the
Pi P

uncertainty in this measurement, assuming that the supply pressure remains constant. Also exg lain

1

in the results of calculation.




4. A guarded hot-plate apparatus is used to measure the thermal conductivity of a metal haviig k
= 50 Btwh.ft.°F. The thickness of the specimen is 0.125£0.002 in, and the heat flux ma; be
measured within 1 percent. Calculate the accuracy necessary on the AT measurement in ord(r to
ensure an overall uncertainty in the measurement of k of 5 percent. If one of the plate temperatu ¢ is
nominally 300°F, calculate the nominal value of the other plate temperature and tolerible

uncertainty in each temperature measurement, assuming a nominal heat flux of 20000 Btu/| i
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5. The length of a production part is sampled twice with the following results :

Sample 1 : X, = 3.632 cm, G, =0.06 cm, n, =17

1

Sample 2 ; X,,=3.611cm, G,=0.02 cm, n,=24
Examine these data to determine if they yield the same results with a confidence level o7 90
percent. And determine the new sample size of production part sample 1 for the mean legth

measure will be +0.04 cm with 5 percent of significance level.




6. How can statistical analysis be used to determine the number of measurements needed 1or a

required level of confidence? How to check the validity of various distributions of statistical dat1?




