Enrollment No./Seat No.:

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA IN ENGINEERING - SEMESTER - IV EXAMINATION - WINTER 2025

Subject Code: 3340202 Date: 15-12-2025
Subject Name: Vehicle Kinematics & Dynamics

Time: 02:30 PM TO 05:00 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 programmable & Communication aids are strictly prohibited.
5. Use of only simple calculator is permitted in Mathematics.

6. English version is authentic.

Marks
Q.1 Answer any seven out of ten. E1H1¢f] SIURI 2A1doll U161 A, 14

(1) List out types of links and its applications.

(2.) s ofl usSIR 2401 Aol GuNAN I FEIA)

(2) Differentiate between Lower pair and Higher pair.
(R) A2 Vefz 2101 6142 Vef2 G dgIdd AU,

(3) What is need of balancing in machine?

(3.) a12Mot 21i AQoAT1 ofl %331t 7] B?

(4) List out functions of suspension system

(%.) 212002101 R223 ofl sIRAT 21,

(5) Give classification of followers.

(W) a2z of walls2e S2.

(6) List out types of balancing.

(S.) AQo2fTor ot usR F@IA),

(7)  Draw neat sketch of single slider crank mechanism.
(9.) Rivid 2aigfsr 3s 3ol ofl 24150Q 1.

(8) Define:King Pin Inclination

(¢.) (821 Yot goscllaiRiot of)l vyl 2410,

(9) Define the term: Drag and Lift.

(€.) caurvanl 2410 301 210 dllse

(10) Define the term rolling moment and pitching moment.
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(20.) AdTo1 Aoz 210 U121 A o2 of]l caivul 24,

Q.2 (a) Give difference between kinematics and kinetics

Q.3

(1)

(a)
(1)
(b)
(c1)

(b)
(o)
(c)

(s)

(c)
(s)
(d)

SIgANEISA Aal sIAZlSA YR dSIdd A
OR

Give difference between machine and mechanism.
H2llol 20l HISollsH U dslad A,
Classification of link and explain any one link.

dls ol usiR wend]l ISRl As AHNA).
OR

Write down the types of follower.

SIAIRAR ofl USIR ¥RId).

List out inversions of four bar chain mechanism and explain about any one with

diagram.

S12 iR Aot H1Boflsa Yoot ofl A1E] Glalicd] SIfAs [AN 2415(A Aeld gl A,

OR

Describe forces and couples acting on wheel with diagram.

15/A 2118 celd U2 sI-I Sl 60Nl Aol SUda] dRial 2.

Explain Traction and Tractive effort.

(S) 2s2101 2101 2521 AA5E 2Aaonq.

(d)
(s)
(a)
(1)

(a)
(1)
(b)

OR

Write down Relation between Vehicle speed and Engine speed.

digoiall 2 ol A%l ofl 2A(d R ali 2Aci of 21 dRA].

Explain Swaying Couple.
A2 sud AH¥9].

OR
Define: (1) Frequency, (2) Resonance
QI AHII: (1) Alddal, (2) Blolo>

Explain Hammer Blow.

(61) Ba2 od) Axemdl.

(b)

(o)

OR

List out functions of steering system in vehicle.

Alesd i 2813021 RA2eH ol sIjT ¥eIdl.
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()  Explain about construction of cross ply tyres with diagram. 04
(8) £1211a 21 of GigEl 2415A 2418 230, 0¥
OR
(¢) Explain about tyre size and load rating. 04
(8) ciRoll s€21a dls 2ol AR 2Aaioa). 0¥
(d) Write down turning circle radius equations for all wheels in a four wheeler. 04
(S) 2R Vsl gion diget 312 €25 Usl 12 2oflo1 28124121 2424 @uil. o
OR
(d) Explain condition for true rolling with diagram. 04
(8) 2-AfEar ofl 212ct AR 2415(Q 26 243w, 0¥

Q.4 (a) State sources for vibration in a vehicle. 03
(1) digot a1 qIEfARIal ol 200 @114, 03
OR
(a) Explain air resistance, rolling resistance & gradient resistance. 03
(1) 22R2202, AT 2RA2021 2ial AR oe A2 AHN). 03
(b) Derive equation for Ackerman steering mechanism. 04
(c1) RsWat 28243001 3lIBoll 21 12 24efls01 A, 0w
OR
(b) Explain Longitudinal and Transverse vibration. 04
(c1) diooNeySlotd 210l gload digfAiot Al 0w
(©) A caris having weight of 50 kN, frontal area= 5 m 2, wheel diameter = 1.6 m, rolling 07

resistance= 150 N, coefficient of air resistance = 0.03, Top speed of vehicle in top
gear = 130 Km/hr, efficiency = 90 %, axle ratio= 6:1,
Find out:
1) Maximum power required for top speed on flat road.
2) Engine RPM for top speed
3) Torque applied to each wheel.
(s) AS SIR of Y%oi=50 kN, AH19101 ol G139 %%ﬂsm =5m?, cgld ofl I = 1.6 m, 09
A(Ad161 1A= 150 N, &4 ofl ARl 4E2[RIIS = 0.03,21U 242 Hi eIy 2]ls
=130
Km/hr, SIRI&HAI =90 %, A21d 21101= 6:1,
oflRat Uloianl ML
1) Aule 2d1 U 21U 2U]s 312 ¥33] Alo%¥al YidR.
2) 2l 2Uls HI2 %33 Aol RPM.
3) €25 Usl U diaidl 2lS.
Q.5 (a) Explain constructional details of tubeless tyre. 04
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(1) 2o401@21 2122 of) 2l ilsd) 242914,
(b) Differentiate between Torque Tube Drive and Hotchkiss Drive.

(@) 2§ ot gigd 2101 UGB Iy 4RA dsiad dul.

(¢©)  Give advantages and disadvantages of independent suspension system.

(8) fosVosce 22Uo0Ucl R22H ofl SIUEIRA Aol ASIUEIRA 1],
(d) Explain Leaf spring.

() dIs Fuai 2a1mal.

L
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