5. Essential science for engineering and manufacturing
Multiple choice questions (tutor)
Derived units are obtained from various combinations of 
a. Base units. 
b. International standards.
c. Electrical quantities.
d. Metric prefixes.

An unconstrained steel bar is cooled from a temperature of 450 °C to 30 °C. How will this affect the length of the bar?
a. The length will reduce.
b. The length will stay the same.
c. The length will increase.
d. The length will increase then reduce.

The specific latent heat required to melt steel is 4200 kJ kg−1. Calculate the quantity of latent heat required to melt 15 kg of steel at its melting point.
a. 63 kJ.
b. 280 kJ.
c. 42 MJ.
d. 63 MJ.

What are the units of pressure? 
a. N m−2.
b. m s−2.
c. N m.
d. kg m−3.

Which of the following is a scalar quantity in engineering mechanics?
a. Displacement.
b. Speed.
c. Velocity.
d. Acceleration.

6.2 × 109 seconds is equivalent to:
a. 6.2 teraseconds.
b. 6.2 picoseconds.
c. 6.2 nanoseconds.
d. 6.2 gigaseconds.

The degree of closeness of the measured value of a certain quantity with its true value is known as:
a. Accuracy.
b. Precision.
c. Tolerance.
d. Sensitivity.



Which of the following is used to check the diameters of holes?
e. Ring gauge.
f. Slip gauge.
g. Plug gauge.
h. Standard screw pitch gauge.

Which two particles make up the nucleus of an atom?
i. Protons and electrons.
j. Protons and neutrons.
k. Molecules and compounds. 
l. Neutrons and electrons.

Which of the following contains only one type of atom?
m. Compound.
n. Molecule.
o. Element.
p. Solution.

Which of the following defines specific heat capacity?
q. The maximum of amount of heat that can be put into a substance before it melts.
r. The maximum amount of thermal energy that can be stored in one unit of mass of a substance.
s. The thermal energy given out when one unit of mass of a substance solidifies.
t. The thermal energy required to raise the temperature of one unit of mass of a substance by one degree.	

 An open system is one in which:
u. Mass does not cross boundaries of the system, though energy may do so.
v. Neither mass nor energy cross the boundaries of the system.
w. Both energy and mass cross the boundaries of the system.
x. Mass crosses the boundary but not energy.

Which term means irregular fluctuations or mixing during the movement of a fluid?
a. Laminar flow. 
b. Vortex.
c. Separation point.
d. Turbulence.


 A pneumatic system contains 1.5 m3 of air at 300 K. Calculate the volume of the gas when the temperature of the air is increased to 330 K at constant pressure.
a. 1.35 m3.
b. 1.50 m3.
c. 1.65 m3.
d. 1.80 m3.

An engineer needs to measure the internal diameter of a drilled hole to an accuracy of 
± 0.1 mm. What would be the most suitable item of equipment to make this measurement?
a. Micrometer.
b. Engineering rule.
c. Vernier callipers.
d. Feeler gauge.
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A cylinder contains 10 m3 of gas at a pressure of 40 bar. Calculate the volume of the gas when the pressure is increased to 50 bar at constant temperature. 
a. 7.5 m3.
b. 8.0 m3.
c. 8.8 m3.
d. 12.5 m3.

Calculate the amount of thermal energy needed to raise the temperature of 5 kg of steel 
by 300 °C. 
The specific heat capacity of the steel is 480 J kg−1 °C−1.
a. 720 kJ.
b. 390 kJ.
c. 240 kJ.
d. 144 kJ.

Which of these statements describes what is meant by ‘conduction’.
a. The transfer of thermal energy through thermal emission.
b. The transfer of thermal energy through direct contact.
c. The transfer of thermal energy through the movement of a gas.
d. The transfer of thermal energy through the emission of light.

The temperature of an unconstrained 10 m long steel beam increased by 50 °C. The coefficient of linear expansion of the steel is 11 × 10−6 °C−1. Calculate the change in length of the beam.
a. 0.055 mm.
b. 0.55 mm.
c. 5.5 mm.
d. 55 mm.

Calculate the rate of heat transfer through a piece of material when ΔTm = 40 °C, A = 2 m2 and the overall heat transfer coefficient is 50 kJ h−1 m−² °C−1.
a. 4 MJ h−1.
b. 3 MJ h−1.
c. 2 MJ h−1.
d. 1 MJ h−1.
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