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STAGE (3) ADVANCED MECHANICAL ENGINEERING STUDY 
 

GROUP (1) EXERCISES 
 
ME 108 Principle of Engines 
 
Assignment (82) 
 
Q1161 
 
Define (a) Caloric (b) Calories (c) Heat Energy (d) Applicability (e) Mole 
 
Q1162 
 
Define thermal conductivity 
 
Q1163 
 
Explain thermodynamic process in Adiabatic, Isothermal 
 
Q1164 
 
Write the following gas equations. 
 

(a) Vanderwaal’s equation 
(b) Berthelot’s equation 
(c) Clausius’ equation 
(d) Dieterici’s equation 
(e) Redlich kwong’s equation 
(f) Virial equation 

 
Q1165 
 

(a) Explain the first law of thermodynamics 
(b) Define entropy 
(c) Define specific heat capacity 

 
Q1166 
 
Define the followings 
 

(a) Heat capacity 
(b) Molar heat capacity 
(c) Write the equation for ideal non-atomic gas 
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Q1167 
 
Define 
 

(a) Enthalpy 
(b) Change of state 
(c) Latent heat 

 
Q1168 
 

(a) Define the efficiency of heat engine 
(b) Sketch the characteristics curve for Carnot cycle. 
(c) Sketch the characteristic curve for starling cycle. 
(d) Write the efficiency equation for diesel cycle. 
(e) What is heat pump? 

 
Q1169 
 

(a) Describe Nernst’s heat theorem 
(b) Describe Third law of thermodynamics 

 
Q1170 
 
Define valve 
 
Q1171 
 
What are geometric properties of valve? 
 
Q1172 
 
Describe intake flow. 
 
Q1173 
 
Describe exhaust flow. 
 
Q1174 
 
Sketch inlet and exhaust valve timing diagram. 
 
Q1175 
 
Write the formula to calculate the pipe length of intake valve and exhaust valve. 
 
 



3 

 

Q1176 
 
Write the equation for the force acting on a car\ 
 
 
Q1177 
 
Derive the equation for slider crank model. 
 
Q1178 
 
Write the equation to calculate mean effective pressure in engine. 
 
Q1179 
 
Write the equation for each process of basic Otto cycle. 
 
Q1180 
 
Sketch the graph for heat release model. 
 
Q1181 
 
What is Qin ? 
 
Q1182 
 
Write the equation to calculate heat transfer coefficient correlations. 
 
Q1183 
 
Write the solution model of mole of CO per moles of air. 
 
Q1184 
 
Write the chemical reaction regulation for air mixing with fuel in engine cylinder. 
 
Q1185 
 
What is chemical equilibrium? 
 
Q1186 
 
How much % of air/ fuel mixture energy is converted to work? 
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Q1187 
 

(a) How do we determine engine heat transfer? 
(b) What are typical heat transfer rates in engine? 

 
 
Q1188 
 
Sketch three resistor network of heat transfer in engine cylinder wall. 
 
Q1189 
 
Explain 

(a) Conduction 
(b) Convection 
(c) Radiation of heat in car engine 

 
Q1190 
 
Describe cylinder heat transfer process. 
 
Q1191 
 
Write equation to calculate instantaneous heat transfer coefficient. 
 
Q1192 
 
Calculate  

(a) Average heat transfer coefficient 
(b) Average heat transfer per unit area of the cylinder to coolant 
(c) Average heat transfer of the following engine 

1000 rpm, 0.1 m stroke, combustion gas temperature 1000 °C , coolant temperature 
80 °C 

Q1193 
 
Sketch the cooling system loop. 
 
Q1194 
 
Express the equation to calculate exhaust port heat transfer. 
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ME201  Introduction to fluid mechanic 
Assignment (83) 
 
Q1195 
 
What are the properties of fluid? 
 
Q1196 
 
Define compressibility 
 
Q1197 
 
Explain the variation of pressure in static fluid. 
 
Q1198 
 
Write the equation to calculate buoyancy. 
 
Q1199 
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Q1200 
 
Describe 
 

(a) Steady flow 
(b) Unsteady flow 
(c) Laminar flow 
(d) Turbulent flow 

 
 
 
Q1201 
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Q1202 
 

 
Q1203 
 
Write the equation to calculate all losses in water pipe. 
 
Q1204 
 

 

 
 
Q1205 
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ME202 Introduction to Aero Dynamics 
Assignment (84) 
 
Q1206 
 
Write the equation to lift and drag force acting on aeroplane 
 
Q1207 
 

 
 
Q1208 
 

 
Q1209 
 

 
 
Q1210 
 

 
 
Q1211 
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Q1212 
 

 

 
 
 
 
Q1213 
 
Explain the followings 
 

(a) Open circuit wind tunnel 
(b) Closed circuit wind tunnel 
(c) Supersonic wind tunnel 
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ME204 Engineering Fluid Mechanics 
 
Assignment (85) 
 
Q1214 
 

 
 
Q1215 
 

 
 
Q1216 
 
Explain Pascal’s law. 
 
Q1217 
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Q1218 
 

 
 
Q1219 
 
Sketch the diagram of manometer. 
 
 
 
Q1220 
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Q1221 
 

 
 

 
 
 
 
 
Q1222 
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Q1223 
 

 
 
 
Q1224 
 

 
 
 
Q1225 
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Q1226 
 

 
 
Q1227 
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Q1228 
 

 
 
 
Q1229 
 

 
 
Q1230 
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Q1231 
 

 
 
Q1232 
 

 
 
Q1233 
 

 
Q1234 

 



17 

 

Q1235 

 

Q1236 

 

Q1237 
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Q1238 

 

Q1239 
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Q1240 

 

Q1241 

 

Q1242 
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Q1243 

 

Q1244 

 

Q1245 

 

Q1246 

 

Q1247 
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Q1248 

 

Q1249 

Describe  

(a) Impulse turbine 

(b) Reaction turbine 

Q1250 

 

Q1251 

 

 

 

 

 

 

 



22 

 

Q1252 

 

ME 206 Introduction to Turbo Machinery 

Assignment (86) 

Q1253 

What is turbo machine? 

Q1254 

Sketch simple turbine operation and cascade view. 

Q1255 

Sketch 2D & 3d meridional view. 
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Q1256 

 

Q1257 

Explain aerofoil operation and testing. 

Q1258 

 

 

Q1259 

Describe the design procedure of wind turbine. 

Q1260 

 

Q1261 
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Q1262 

 

Q1263 

Sketch radial pump 

Q1264 

Write the equation to calculate the water head of hydraulic turbine. 

Q1265 

Sketch 4 major turbines. 

Q1266 

Explain the common design choices of turbo machine. 

Q1267 

 

Q1268 
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Q1269 

Explain rothalpy in stator and rotor. 

Q1270 

 

Q1271 

 

Q1272 

Sketch basic   h-s diagram 

                          h-s diagram with   ho 

                          h-s  diagram with   ho and   ho  rel 

Q1273 

 

Q1274 

 

Q1275 
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Q1276 

 

Q1277 

 

Q1278 

 

Q1279 

Explain  

(a) Pelton wheel turbine 

(b) Francis turbine 
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Q1280 

 

Q1281 
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Q1282 

 

ME301 Fluid Dynamics 

Assignment  (87) 

Q1283 

Write the equation for temperature distribution in the pipe. 

Q1284 

Sketch diffusion of wave in pipe and express the equation. 

Q1285 

What are the forces in the fluid to be considered. 

Q1286 

Write continuity equation for compressible flow. 

Q1287 

Write the equations for incompressible flow. 

Q1288 

Explain turbulent flow. 

Q1289 

Write equation for inviscid flow. 

Q1290 

Describe finite element method. 

Q1291 

Explain the finite volume method. 

Q1292 

What is consistency 

Q1293 

What is stability 
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Q1294 

Explain finite difference method. 

Q1295 

Explain finite element method. 

Q1296 

Explain finite volume method. 

 

 

 

 

 

 


