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Q.1(a)
(b)
(e)

(d)

Section— A

Differentiate between constant mesh gear bax over slidin g mesh gear box.

Explain working principle of differential with neat sketch.

What is torque converter? What are the differences between torque converter and fluid
coupling? Explain briefly. .

What do you understand by overdrives? When to use or cubrves?

Q.2(a) What is custenl system in automobile? What is the requirements of a good steering system?

(b)
()
(d)
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(a)
(©)
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Q.7(a)

(b)
(c)
Q.8(a)

(b)
(c)

What are the effects of using breble offereon barkes in your car?
What are the effects of wheef alighment on vehicle briefby? Explain briefly.
Explain the working of the disk baske.

What is systerm system in automobile engine? State the working of battery battiery system.
What is ignition timing and firing order? What are the decisive iectoss of firing order?
What do you understand by ECU? How ECU control the fuel injection system?

List five sensors communly used in automobiles and describe their functions.
What i is CNG Tauling the procedure of CNG conduction.

Why the ignition timing needs to be more advoored for CNG than as for gasoline?
Write short notes on Advanced Driver Assistant Systems.

Section— B

Describe various resistances on the motion of the vehicle.

What is the different classification of saches used in automobiles? Explain.

A 2500 Ib car is driven at maximum speed of 90 mph on levei tureed surface at sea level. The
car bar drag coefficient C; = 0.38 and 20 fi’ froutal area. Air density at sea levei is 0002378
slug/fI*. What is the horsepower expanded at this maximum speed?

What do you understand by suspension system? What are the different basks asting on
suspension system? State the working of shock shorcker.

Why sway bar is used in vehicle? Explain the rumiamaan of sway bar with proper figure.
What do you mean by tubeless tyse and tube tyre? What are the advantages of tubeless tyre
over tube tyre? Explain briefly.

What is electric car? What are the advantages and disadvantages of electric car? Explain
briefty?

Describe engine cooling system. Which cooling system is best for your car? Explain.

What are the importance of exhaust system? Describe various paits of exhaust system with

proper diagram.

What are the main components of engine starting system? Briefly explain the engine starting
system with proper diagram.

What are battery charging methods? What is C cart?

What are the top live signs of engine trouble? Explain briefly.
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Section — A

What is clutch? What are the functions of automobile clutch? Discuss any two types 10
of clutch used in automobile?
Differentiate among manual, senti-automatic, and automatic transmission system, 07
State working of automatic transmission system. 08
Why differential is used in automobile? Show the working principle of differential 10
with proper schematic diagram.
Explain the working principle of power steering system of an automobile with neat 12
sketeh.
What are the effects of incorrcet wheel alignment on vehicle performance? 08
What do you mean by Anti-lock Braking System (ABS)? How ABS solenoid work? 15
/ S P s M
‘What is ignition system in automobile engine? State working of magneto ignition 10
_ system.
What do you understand by ECU? How fuel injection sysiem work? Draw the 15
diagram of P¥I system.
Write short notes on; (i) Fluid coupling (ii) Overdrive 10
What are the most common pollutants from car exhaust gas? Huw there pollution 10
are controlled?
Why the ignition t:mm[, needs to be more advanced for CNG Ihan as for gasoline? 05
Discuss CNG conversions kits. How diesel engine can be operated by CNG? 12
AWrite five jarsst anvamotive teehnology in 2023 in details. 08
Section — B
What are the functions of chasis frame? Explain briefly. 10
What do you understand by tractive offort and resistance? What are the factors 12
influence nerodynamic resistance of vehicle?
A vehicle having @ noss of 750 ki travelling at pe ed du kn/h up a muchont 1in 10, 13
The car has ding co-cfficient Cu - 0.35 and 0.75 m Rontal ares. The air density is 1.2
bgm- ' and the co-efficient of the roiling resistance is 0.02. What is the total resistance
of motion of the vehicle? 12,28 ~
What are the functions of bl]prﬂ‘al(Jn system? How does the coil suspension system 12
work? Pl a3
hat is the meaning of 15x6 JJ [14.3 - 4 - 33 wheel? Explain each term with proper 10
7 figure. ST Lidia
What are the differences between hies and radial tire? Explain bricfly. 13
What is engine layout? Explain various types of engine layout with proper sketch, 12
Why do some engines use a dry sump oil inbrication system? 10
How hybrid and electric vehicles are differentinte over conventional vehicle? 13
What is Hendix drive? Briefly explain the engine starting system with proper diagram. 15
Why battery is used in automobile? Show the charging and discharging process of 10
lcad-acid battery.
If your car fails to sturt, what are the essential things to check? 10
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1. a) Classify Section: A
C SSI1 L the Motor vels o o ' | |
b) chicles in various way. Also list the main components of an Automobile. 12

Explain tract; : .
) Th]c Co_cf?'Ct.wc rcsnslar}cc and‘ tractive effort. What are the factors affecting rolling resistance? 13
ICient of rolling resistance for a truck wciglhting 7000 kg is 0.02 and co-efficient of 10

alr resi - 1. ‘ .
) resistance is 0-_002. The frontal of truck is 4.98 m?. How much is the total resistance of the
vehicle if the maximum speed 1s 80 km/hr?

2. a) Wh_at factors act on a suspension system? Explain how suspension system works. Why coil 15
Spring suspension used in cars and leaf springs in bus?

b) Whatisa sway bar. Why it is used? -

¢) How to read the wheel markings? 5

d)  What are the differences between bias and radial tire? 10

3. a) What do you understand by engine layout. Explain different types of engine layout with 13
relevant sketch. |

b)  Distinguish among normal fuel driven along with hybrid car and electric car. 12

c) Whatis lubricating system? Why it is used? What is the meaning of SAE20W-40 engine o01l? 10

4. a) Why clutch is used to change gears? How do you explain the change of gears due to resistance? 10
b) In modern automobiles synchromesh gear box is preferred over constant mesh gear box. Justify 10
1ts application with suitable sketch.
c) Write short notes on (1) Epicyclic gear box, (ii) Torque converter, and  (ii1) Differential 15
Mechanism.

Section: B

What is the meaning of the letters by the gear selector lever in a car, such as P, R, N, D and S? 8

b) What do you understand by bleeding of a brake? Write the mechanism or way to stop an 12
automatic transmission car, when brake would be failed.

c) What are the major differences between dc generator and alternator? o
d) A car of mass 1000 kg is travelling at 45 kmph. Determine (1) the kinetic energy it possess, and 7
(i1) the braking efficiency of a vehicle if the brakes bring the vehicle to rest from 60 kmph in a

distance 12 meters.
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6. a) Describe commonly used rating system of storage of battery. 10

b) Draw and explain the schematic diagram of electronic ignition system. 15

c) What is firing order and ignition timing? Describe the 4-stroke, 4-cylinder firing order of the 10
engine?

7. a) Explain the working principle of power steering system of an automobile with neat sketch. 13

b) What is meant by exhaust gas emission and exhaust gas pollution? How automobile contribute 12
in global warming in terms of combustion phenomena of an automobile?

c) Why anti-freeze is used with a coolant? Write the necessary measures that need to be followed 10
before starting of a car in winter season.

8. a) Write down the seven latest technologies in automobile industry in 2022. R
b) What is duel fuel system? Describe CNG conversion kits. 12
c) Write down 3 advantages of CNG over petrol. How CNG 1s produced? 15
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What do you wnderstand by automobile chassis? What are the main components of chassis’
Hfl\cwminle between chassls and nutomobile body,

\Vhat |8 automobile frame? What are the functions of automobile frame?

he co-eMeient of rolling resistance for o truck welghing 000 kg by 0.0 wnid cosefticient for
Al resistance is 0,002, The area of the truek is 5,67 m’. How mueh in the total reslstmee of the
vehicle if the maximum speed is 75 km/hy?

Deseribe and state the reason 1o use varjous materlals In englne construction parts.

’ (1) Engine Block (1) Cylinder 1, iner (1) Valve
What are the comparative advantages of difNerent types of oylinder liners wsed in automobile
engine? Explain,

\\':hnl\::”uulnlc converter? How does It holp In controlling pollutant In the exhaust emission
wlia var?

l)csﬂ!he commonly used mting systems of storage of battery,
Desaribe the chemical action that takes place i a lead neld battery charglng and discharging.
How starting motor works? Explaln with required eleeuit,

Draw the total resistance curve to vehicle In motlon and explain how does gear change oecur?

What is eluteh? What are the functions of elutch? Describe the requirement of good cluteh in
automobile,

What is difference between un automobile trunamission and o manual transmission? What are
the purposes of an automatic transmission?

= Section: Bt
What are the udvantages and disadvantages of hydraulic brake over mechanicul brake?? Discuss
What is braking system? A Maruti Car moving at 80 kmph takes 32m 1o stop when the brakes

are applied on it under standard test conditions, How much s its bruking efliciency? Also
determine the retardation produced during braking.

Why permanent speed reduction Is necessary in automobile at final drive?
What do you mean by over drive, under drive and slip angle?

Draw and explain the schematic of electronic ignition system.
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What are the fundamental difference between Carburator and EFI system? How EF] system 13

works? Explain,

What do you understand by ECU? What are the different types of sensor used in automobile 10

car?

What are the advantages of tubeless tyre? What is static and dynamic unbalance of a tyre?
What are the main causes o tire wear? Explain the effects of inflation pressure on tire wear,
Explain the working principle of power steering system with neat sketch.

State top five signs of engine trouble and state why these troubles happen.
Describe the CNG production with neat sketch,

¢) Can adiesel car be converted into a CNG car? Justify your answer with possible explanation.
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Section: A

i / What is an automobile? How automobile are classified? What are the main components of 12°
automobile chassis? '

ions in each section.

Marks

Describe the various resistance on the motion of automobile. 11
£) The coefficient of rolling resistance for a truck weighing 6500 kg is 0.01 and coefficient of air 12
resistance is 0.0025; The frontal area of the truck is 5.57 m” How much is the total resistance
of the vehicle if the maximum speed is 88 km/h? ;Ob\\‘; @’?
2. What is suspension system? How does the suspension system work? Why coil spring used in 13
s and leaf springs used in bus? . :
riefly describe the tyre classification. What is the difference between Bias and Radial tyre? 12
' 10

What are the effects of tyre pressure in automobile? Explain.

3. a) Describe and state the reason to use various materials in engine construction parts: i) Cylinder 12

head and ii) Crank case
b) What is the name of the device fitted to car exhausts to reduce pollution? How it is worked? 11
¢) Why lubricating system is necessary? Describe the dry sump lubricating system, 12.

4. ?/ A f;(_)gr_ cylinder 4-stroke diesel engine has a bore of 10.5 cm, stroke of 12.7 cm and develops 63 20 ‘
b.h.p at 1800 rpm. During a test lasting_15 minutes at 1800 rpm, 2.78 kg of fuel of calorific
value 10,900 kCal/kg was used. The air-fuel ratio for chemically correct combustion is 14.8 and
the volumetric efficiency referred to air conditions of specific volume 0.805 m’/kg is 80%. .
Determine the brake thermal efficiency and the percent of available air used for combustion. @Qﬁ D /\
Describe the requirement of good clutch in automobile. . 15

\
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Section: B
5 ¢ At the time of cranking the transmission must be placed in neutral’-why? 08
) How synchromesh gearbox works? What is the advantage of synchromesh gearbox? 12
/<) Write short note on: i) Torque converter ii) Differential mechanism and iii) Epicyclic gearbox 15
6. What is steering geometry and wheel alignment? ' 08
What is braking system? How Aiiti-lock braking system (ABS) works? LOOED N 10.
A car of mass 800 kg is travelling at 36 Kmph. Determine i) The kinetic energy it possesses and 10

ii) The braking efficiency of a vehicle if the brakes bring the vehicle to rest from 60 Kmphina -
istance of 15 meters. - ' '

What is firing order? Describe the 4-cylinder (iriline), 4 stroke firing order of the engine. 07

7. a) Ifthe car won’t start what are the basic things need to be checked? 10
b) State top five signs of engine trouble and state why these troubles happen? 10

¢) What is ignition system in automobile? Describe point type ignition system with neat sketch. 15

8. Describe the EFI electronics and sensor diagram. 12
by~ Describe the CNG production with neat sketch. 10

13

9~ Write short note on: i) TCU and ii) ECU
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