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GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering - SEMESTER — 4 - EXAMINATION — Summer-2026

Subject Code: 4340202 Date: 19-05-2026
Subject Name: Automotive Mechanics

Time: 10:30 AM TO 01:00 PM Total Marks: 70
Instructions:

1. Attempt all questions.

2. Make Suitable assumptions wherever necessary.

3. Figures to the right indicate full marks.

4. Use of simple calculators and non-programmable scientific calculators are permitted.
5. English version is authentic.

Marks
Q.1 (a) Explain any two types of kinematic pair with sketch. 03
WS 1 () SISURL A UsiRefl SIUANELS UR 1s(d 412 qHod). 03
(b) Define the following terms: 04
(1) Rolling moment (2)Pitching moment
(3) Yawing moment (4) Kinematic link
() «{lAstl 210€l cAlLALRIA $: 0¥
(DAE1 HAe2 () Ul{ToL HlXe2 (3) A6l HIHe2 (%) s1UANELS (65
(c) Explain Slider crank mechanism with neat sketch. 07
(5) YES 35U AL ALOSR 55 [M5(e15H Ul 09
OR
(c¢) Explain Cam and follower mechanism with neat sketch. Where it is used in 07
a vehicle?
(5) 5H 3al S1G1R (U5 [c13H YES 35U U1 YU dlSaHid KU dujgd 09
8?
Q.2 (a) Define following terms. 03
1. Frequency 2. Damped Vibration
U2 () o1 Astl 210e) AVALRIA 2. 03
1. slscler{l 2. S dlyGlRled
(b) Explain sources of vibration in a vehicle. 04

() dl&eiHi Aol UL Uil gl 8 d yHesd). oY



(c) A motor car has a wheel-base of 2.56 m and pivot center of 1 m. The front and rear

(5)

wheel track is 1.12 m. Calculate the correct angle of outside lock and turning circle
radius of the outer front and inner rear wheels when the angle of inside lock is 38°.

HleR SRell c8ld-0 2.56 Hle wa Uldle Jea2 1 Hle 8. w9101 A
Ulgolell celd 25 1.12m 8. AR vesdl dlsslel 38° el /R

WSIRe1l dlSell UL S1QL e WAl W&lRedl dseli e ULensil
el dsell USlell dniseil dduieil [Farilsfl QL] s,

OR

Q.2 (a) Define following terms.

Ual2 ()

1. Resonance 2. Degree of freedom
of|Aet| Qo) cAlUALRIA $31.

1. APletery 2. SIAL v41s (SSH

(b) Derive the equation for the true rolling conditions.
(O4) UL A[G U<l 21Rdsf Al 5201 gl
(¢) A track has pivot pins 1.26 m apart, the length of each track arm is 0.18 m and the

(5)

Q.3 (a

U8L3 ()

track rod is behind front axle and 1.16 m long. Determine the wheel base which will
give true rolling for all wheels when the car is turning so that the inner wheel stub
axle is 56 degrees to the center of the car.

254{ 1.26 Hleell vid? [dle [Ued B, 35 25 wiMed] doile 0.18 {12
B A 25AS WAl W el UIn e 1.16 HlR didl 8. %)
BieRsdl dReli celdol] R0 WsUE 1011 Hed H18 56° €1y d duwd csld
W o155l 50 5 % 512 dOlcll dwd dHIM csled Hi2 A1y UG +10,

Derive formula for power required by engine (Pg) ana Total resistance Rr.
Assume notations for other terms. eg. Total gear ratio=GRr
54 WdR\Y Wal d HI2 %3] WeR)et UldRe] 4= Hord). AINd oflast uel

ol Addl gl FHE 2led Al A= GR,

(b) Explain following terms.

1. Gradiability 2. Draw bar pull

() ol Aol o€l YHol.

(©)

1. AslA(wfd(2 2. Sl-w1R yd

A truck weighing 60kN has a frontal area of 5.6 m2. The overall top gear ratio
and first gear ratio are 6:1 and 18.9:1 respectively. The transmission
efficiencies in top gear and first gear are 90% and 80% respectively. The
rolling resistance is 28N per 1000N of truck weight and the air resistance co-
efficient is 0.0425. If the speed of truck on level road is 85km/h in top gear
then calculate
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(5)

Q.3 (a

U813 ()

(b)

(©)
(5)

Q.4 (a)

U4 (M)

1. The engine brake power at this speed.
2. The engine rpm if the wheel diameter is 0.8m
3. The maximum grade that the truck can negotiate in first gear.

60 KN do%et tRlddl 2sell 4412101el] [dRdR 5.6 m? 8. AU5e2 U PlIR
ARUAL e 538 P1U 3P woisN 6:1 vial 18.9:1 B, 21U BLUR WA 532
Blaui 2l Mlel slietHdl wss) 90% 34 80% 8. A Uldsi2
28N U[d 25 d%etell 1000N & 3al ecll UldsIR Ue-21Qlis 0.0425 8. %)
Add AS UR 259l »5U 21U PIyUI 85km/h €U dl AL 51

1. 31 35U A [t WS UldR.

2. %\ c&ldell M 0.8m €Y dl ¥ [e2et rpm

3. UEdH AS 3 B 25 uUy [PRIMi US| 215 8.

OR
If engine crankshatft is rotating at 2200 RPM, the first gear ratio is 3.25 and
differential gear ratio is 5.15, wheel diameter is 40cm then find out vehicle
speed in first gear in km/hr.

| W [c2el 5o521152 2200 RPM UR §3q €1, UM [P1UR (LRI 3.25 8
W (551 PR (2 5.15 8B, csldell culy 40cm 8 dl dlssisil
$»SU UYH PIRIHL km/hr. Hi 2118,

Explain Road Performance Curves on the basis of available power.

(6d) IR Y Retl de@ Hi QS URs\HeU sd quomdl.

Explain weight distribution and reactions at wheels in three wheeler vehicle.
AQL Uslalail dleeim] aoselsil d&ARN wal ol csld uld A5 o
Y-l dadl.

Derive formula for normal reactions at front and rear wheels for rear wheel
drive.

R cEld SIed HIZ W10 Wl Ul8nstl celed UR dol Uldlsul Ui
YA dadl.

(b) Derive formula for limiting angle of slop so that vehicle do not over turn.

()

(©)

clsel AR 2ol ol Al A HI2 3lulel B HedH WAl Au{l 251U ds) YA
Hodl.

A four wheel passenger vehicle has a wheel base of 2.25 m. Its centre of gravity
is 0.45 m above the ground and is 1.1 m in front of the rear axle. The Co-efficient
of friction 0.45. Vehicle speed is 70 km/hr. Calculate the minimum stopping
distance if

1. Brakes are applied at front wheels only
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2. Brakes are applied at rear wheels only

(5) 812 csld Qe dlestell csld W 2.25 HleR €lU 8. dsf a1 sNRle]
Sor {12l 0.45 Hl22 GUR & Wa Ulensil dils{l 19100 1.1 HleR 8.
| 4NRle) S-S 0.45 8. dlelsll »sU 70 (5H] uld sdls 8. dl
agriH 1421 {defl Ald3] s2A.

1. QS §5c WANeil cSled UR % d19) M w1d 8.

2. 45 §5d ULBUlell el UR % @19 scUIH 1d 8.

OR
Q. 4 (a) Define the term braking efficiency and stopping distance also explain factors
affecting braking efficiency.

US4 () Q50 SIASHAL da @AW wdR 2Ave AAIRd 52, A5l
SIIH AL WA Sl YR YHosd).

(b) A motor car with wheel base 2.25 m, centre of gravity 0.65m above ground
and 1.1m. Behind front axle, has a coefficient of adhesion 0.45 between tyre
and ground. Calculate maximum possible acceleration when vehicle is rear
wheel drive.

() A5 HleR 512, csld A 2.25 Hler, JacalsNEl Jeog wHlo1ell 0.65 Hlex
ol 1.1 HleR W0l A sl Ul 212 Wl ALGeS A AEdl
0.45 <l JRLis H1A B, 2RIR dleel MR celd Slod Eld AR HedH
deildd udatseil agidl s:A.

(c) A vehicle of total weight SOkN is held at a rest on a slope of 11°. It has a
wheel base 0f 2.3 m and CG is 1 m in front of the rear axle and 1.55 m. above
ground level. Find what are the normal reactions at the wheels?

(5) 54 d%el 50kN of dl&el 11%11 @l0l UR AWM w1d B. dell celd W
2.3 Hl22 8 Wal CG UlyUleil M sdef] W1 1 HleR & ¥ 1.55 HleR
Al AR GUR B. el U AM I UldsU12d] Q) & d 20kl

Q.5 (a) What is difference between indicated power and brake power? Explain.
URLS5 (1) o{lAell 210€] Aol dlald AHosAl.
1. 951325 UldR. 2. 6l UldR

(b) Write short note on dynamometer used to know engine performance.

(64) W [e2elo] US1H S18LAL dULdl SIIAHIHI2R UR 2seily qudl.

(c) What do you mean by heat balance sheet? What are covered in a heat balance
sheet of an IC-engine? Explain in detail.
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(5) G| KAy 2fle Wed g7 IC-A[aetoll G| KAsy 2l Hi 58 56
1ol ol GeQw YlA?(dqd Il AHxmdl,

OR
Q.5 (a) Define following terms.
1. Brake thermal efficiency. 2. Brake specific fuel consumption.

U5 () oAl uel cdlvAlRld SR,
1. as 9Hd slletHdl 2. As WR(ES e duRlel,

(b) A large diesel engine runs on four-stroke cycle at 2200 r.p.m. The engine has a
displacement of 28 liters and a brake mean effective pressure of 0.58 MN/m?. It
consumes 0.016 kg/s of fuel (calorific value = 42500 kJ/kg). Determine the brake
power and brake thermal efficiency.

(W) w5 U2 Slnd A [eet 2200 r.p.m. U UR-2LS AUR”SE UR UG B.

[yl 28 (A (SN2 & W Ws Yl §552ld £l 0.58
MN/m2 8. d 0.016 kg/s Hadel diu? 8 (3a3lss Y& = 42500

kJ/kg). B8 UlcR el QS AU S1A&HAL 55| 52,

(c) Following results are obtained doing Morse test Brake power when all cylinders
firing = 16.2 kW
Brake power when cyl. 1 is cut off = 11.5 kW
Brake power when cyl. 2 is cut off = 11.6 kW
Brake power when cyl. 3 is cut off = 11.68 kW
Brake power when cyl. 4 is cut off = 11.57 kW
Calculate mechanical efficiency of the engine.
If quantity of fuel used is 5 kg/hr and calorific value of fuel is 43200 KJ /Kg. then
find out indicated thermal efficiency and brake thermal efficiency of engine.

(5) «{1stl URQUH) H1A 222 A5 UldR gl Anddidi A1d § IR dHIH
Rifes2 sluRaL Al B = 16.2 kW

WS ULdR 2RIR cyl. 1 52 31§ sAIMi 341 & = 11.5kW
WS ULdR AR cyl. 2 52 W16 SAIML 441d & = 11.6 kW
WS ULdR %R cyl. 3 52 s SAIMHL 241d & = 11.68 kW
WS ULdR 212 cyl. 4 52 31§ sAIMi 241d & = 11.57 kW
A (e2etel] Ai[As sRigHdle]l A8Ld7] 52,

| &4 ol duldl el 5 (56l/561s wal defl 36155 Ay ¥300
(56l oget/(56) 1A dl Neelo{l Sos13es Ue siseidl A As g
sideeidl D).

skskoskoskosk sk ko



