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Part –A
1. Give the important specifications of atleast two small cars used in India.

2. Write short notes on any one engine cooling system.

3. Sketch a typical PV diagram for a petrol engine and write the expression for IMEP

from the above.

4. How will you estimate mechanical efficiency?

5. Explain the significance of side thrust acting on the piston.

6. Briefly discuss the significance of having single cylinder and multicylinder engines.

7. How will you estimate the mechanical efficiency?

8. Write down the formula to calculate frictional mean effective pressure

9. Write typical values of the weight of reciprocating parts corresponding to cylinder 
bore.

10. Explain Inertia force, gas force and resultant force.

11. Explain Dry weight, Kerb weight and Normal Laden weight.

12. Give the value of Rolling resistances for different types of road.

13. Draw a performance curve of driving force against vehicle speed.

14. Define Tractive effort.

15. Define gradiability of the vehicle.

16. Define acceleration of vehicle.

17. Define power & Torque.

18. Derive vehicle speed in terms of Engine speed.

19. Define driving force and Excess driving force.

20. Draw a model performance curve for driving force against Vehicle speed.



Part- B (16 Marks Question)

1. List out all the relevant data specification to design a 4 stroke, 4 cylinder petrol engine.

2. Discuss in detail design variables and operating variables affecting performance and

Emissions of a vehicle.

3. By using relevant drawing, explain the procedure to find the displacement, velocity, 

Acceleration and inertia forces.

4. The following details are given for Piston, during Expansion stroke:

Crank
Angle 
(θ)

0 15 30 45 60 75 90 105 120 135 150 165 180

Gas 
Pressure
Kg/cm2

52.5 52.5 35.5 21.7 12.5 9.0 7.0 5.5 4.8 4.5 4.0 3.5 2.5

Find the gas force, inertia force and resultant force. Assume bore area as 49 cm2 and 

stroke length as 79mm and n=4

5. The bore and stroke of engine are 73.02 x 88.9 mm. The ratio of the length of 

connecting rod to crank radius is 3.85. If the gas pressure corresponding to crank 

angle of 45 degree is 35 Kg/cm2, calculate the side thrust acting on piston skirt at this

crank angle.

6.  Illustrate the evolution of two typical automotive engines giving good fuel economy 

and reduced exhaust emission levels

7.  Draw velocity and acceleration diagram for a piston from 0 degree to 360 degree 

crank angle. Assume the stroke length as 76mm , connecting rod length= 152mm

and the engine speed as 4000 rpm.

8.Draw PV diagram of a four stroke S.I engine with a compression ratio 9:1 and  



Suction pressure is 0.97 kg/cm2. Assume all other data.

9. Derive the Expression for  velocity and acceleration of the piston in terms of crank 

angle.

10 The bore and stroke of engine are 73.02 x 88.9 mm. The ratio of the length of 

connecting rod to crank radius is 3.85. If the gas pressure corresponding to crank 

angle of 45 degree is 35 Kg/cm2, calculate the side thrust acting on piston skirt at this

crank angle.

11.  Discuss through suitable illustration of graphs drawn with vehicle speed versus total 
resistance and Tractive effort, the optimum performances of the vehicle at different 
gear ratios.
(i) When the vehicle is traveling on level road and
(ii) When the vehicle is traveling upward in a gradient of 1 in 20.

12. A truck weighs 100111 N and the engine develops 97 b.kW at 2400 r.p.m. The 
transmission efficiency is 90% in top gear of 3.4 : 1 and 85% in third gear of 8.4 : 1.  The 
performance of the vehicle  is  such  that  it  will just reach a speed of 86.8 km / hr at 
2400 r.p.m. at wide open throttle when running on the level in still air, and at the same 
engine speed in third gear it will just climb a gradient of 1 in 14. If the total resistance in 
N is given by the formula

R = KW + K a AV2 + W sin θ

Where A is in m2 ; V in km / hr and W in N, calculate K and Ka and hence the engine 
power required for climbing a grade of 1 in 40 at 48 km / hr in top gear. How much more 
weight can be added to the vehicle to use the engine power fully under the above 
condition.

Front area of truck = 5.575 m2.

13. A Leyland truck has a gross vehicle weight of 89026 N engine displacement is 10 m3, 

power 77.3 kW at governed speed of 2400 rpm. Maximum torque, 345.8 N.m at 1400 
rpm. Rear axle ratio, 6.166:1.Fourth speed reduction ratio in transmission, 1.605:1, drive 
line losses amount to 10.7 kW at 2400 r.p.m. and 6.3 kW at 1400 r.p.m. Tyre size 
0.4572m x 1.016 m (effective wheel diameter 0.950m), frontal area of truck 6.95 m2. 
Calculate the grades which the vehicle can climb in fourth gear in still air conditions:

(i) at governed engine speed; and
(ii) at speed of maximum torque, in the equation.

R = KW + KaAV2;
K = 0.014

And Ka = 0.0462 where V in km / hr.



14.  A motor car weighs 11212.8 N and the engine develops 41 b.kW at 4500 r.p.m. The 
combined air and rolling resistance is given by the formula R = 408.2 + 0.0515 V2, where 
R is in N and V in km/hr. The performance characteristics are such that it will reach 
120.5 km per hour at 4500 r.p.m. and full throttle when engine is running in still air and 
at the same speed in second gear it will just climb a gradient of 1 in 10.  The top and the 
second gear ratios are 5:1 and 8:1 respectively.

(i)   Calculate the efficiency of transmission on top and second gear.
(ii) Calculate the engine power required for second gear with same efficiency of 

transmission as in the earlier case when climbing up the gradient of 1 in 20 at 48 km/hr

15. For a motor vehicle, the rolling resistance is given by 13.6 + 0.6965 V and the air 
resistance by the expression 0.0827 V2 the resistance being in N and V the speed in 
km/hr.  If the transmission efficiency in 88%, calculate the b.kW required for a top speed 
of 128 km/hr.  Assuming that the engine torque at 48 km/hr in top gear is 25% more than 
that at 128 km/hr and that the vehicle inertia corresponds to a weight of 17805 N, 
calculate the acceleration in m/s2 at 48 km/hr.

16 Write short notes on :

(i)  Rolling resistance
(ii) Gradient resistance

Also write the procedure to draw Driving Force Curve from the 

Acceleration Curve.

17.  a). A car of all up weight 14224.5 N is fitted with an engine developing 31 b.kW at 
2000 r.p.m. The top gear ratio is 4.5 : 1 with an effective wheel diameter of 0.66 m and 
transmission efficiency of 88% at 2000 r.p.m. The rolling resistance is 14 N per 1000 N 
of weight and the air resistance is equivalent to 0.0775 V2, N where V is forward speed in 
km/hr. The total inertia of the car including that of engine, transmission and road wheel 
may be assumed to be equivalent to that of a weight of 17805 N. Calculate,

(a) the forward speed at 2000 r.p.m. ;
(b) the power available for hill-climbing.
(c) the maximum acceleration possible at this speed.

18  A passenger car weighs 19620 N (gross weight). Its rolling resistance is given by 0.02 
x gross weight of vehicle in N. The frontal area of the car is 2 m2 and the air resistance 
coefficient may be assumed as 0.0343 when vehicle speed is expressed in kmph and air 
resistance in N:

(a)   If the car is traveling on level road at 120 kmph, find the engine b.kW 
required corresponding to top gear. Transmission efficiency may be assumed as 
90% in top gear.



(b)  If the driving force at 40 kmph in top gear is given as 1.3 times the driving 
force at 120 kmph in top gear, find the vehicle acceleration in m/s2 corresponding 
to a speed of 40 kmph.
(c)  Calculate the engine b.kW required to propel the car ascending a gradient of 1 
in 6 at a speed of 40 kmph in low gear. The corresponding transmission efficiency 
is 78.5%.

19.   A truck weighs 61800 N and has a frontal area of 6.65 m2. Effective wheel radius = 
0.405 m. Maximum vehicle speed in top gear = 80 km/hr. The total resistance on level 
road is given by:

R  =  KrW + KaAV2, (N)
where  K = 0.0175

W = gross vehicle weight, (N)
Ka = 0.02796
A  = frontal area (m2)
V  = vehicle speed, (km/hr).

The transmission efficiency in top and first gears are 90% and 75% respectively. Rear 
axle ratio = 6.15. First gear ratio = 5.65. Calculate the following:

(i) Engine b.p. required to propel the vehicle on level road at 80 km/hr in top 
gear.

(ii) Engine speed corresponding to 80 km/hr in top gear.
(iii) The maximum gradient which the vehicle is capable of ascending in first gear 

corresponding to the above engine speed.

20. A vehicle with a normal laden weight of 1000 kgf gives the following acceleration in 
top gear:

Vehicle speed km/hr 20 40 60 80 110

Acceleration m/s2 0.75 0.84 0.77 0.55 0

When the vehicle is running at 110 km/hr, the engine develops 35.6 GHP.  The 
vehicle tyres were changed and the new tyres have their rolling radius 0.9 times the 
rolling radius of old tyres.  Find the gradiability of the vehicle in top gear with new tyres.


