Enrollment No./Seat No.:

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA IN ENGINEERING - SEMESTER - IV EXAMINATION - SUMMER 2026

Subject Code: 3340202 Date: 01/06/2026
Subject Name: Vehicle Kinematics & Dynamics

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 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) What is turning circle Radius in steering mechanism.2
(2.) 2281243101 @B (G1s31211 2fciol A5 2SuA ] B?

(2) Explain kinematic pair.

(R.) siuadAs Uz 23014,

(3) Define kinematic and dynamic.

(3.) sigandls ual sisalls cauvaul@d s,

(4) Explain Trailing-Arm Suspension System.
(.) 2e/(Qo1-21129 2412002001 R2eH A4,

(5) State the need of balancing.

(W) QAL 3Rt weUA.

(6) Write down the types of steering mechanism.

(5.) @uBot MFEBUcU YsA cvll.

(7)  Explain Traction.

(9.) 252101 2319040,

(8)  Write difference between structure and machine.

(¢.) g5z A Hallot A cAslaid A,

(9) Define the term — braking efficiency.

(€.) si0e cauvauRd 53 - QB stietudl.
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Q.2

Q.3

(10) Explain in short vibration isolation in a vehicle.

(20.) qigataii $uct ico1d 31 A &1 & A Esai 2Aaemdl.

(a) Explain Single and Double Slider crank Mechanism.

(1) QRoid 219l seid 261952 Bos MB(o1: A,
OR

(@) Give classification of cam.

(1) o] colls2et 2.

(b)  Explain variation of tractive force.

(c1) 2M3ea Sefotl (@2t 242199140,
OR

(b) Explain balancing of primary forces in multi cylinder in-line engine

(@) 3@ R Bol-clitset APt YURSs £o] Adclot UHMA.

(©)  Four masses m1, m2, m3 and m4 are 205 kg, 310 kg, 245 kg and 255 kg respectively.
The corresponding radii of rotation are 0.2m, 0.15m, 0.25m and 0.3 m respectively
and the angles between successive masses are 45°, 75° and 135°. Find the position and
magnitude of the balance mass required, if its radius of rotation is 0.2 m.

(8) a2 1A m1, m2, m3 el m4 AaysN 205 kg, 310 kg, 245 kg AN 255 kg oll D,
Axllell aduusik atdlell (BAul WeofsN 0.2m, 0.15m, 0.25m U 0.3 m B W
$Ms U AR HRUL 45°, 75° A 135° D). % Aol ddousiRk aldlsll
A2l 0.2 m 8, Al %33 AQU aAxet ofl RA[A . e 0L

OR
(¢©)  Explain Swaying Couple.
(8) dllot sucal ux=dl.

(d) Define degree of freedom and give classification.

(S) 32N Mg sy cuvuIRd s 2401 gallse1 A4,
OR

(d) Describe forces and couples acting on wheel with diagram.
(8) cdla uz cioid clol 218 suc (AN 2AIs(Ave dela S,

(a) Derive Equation for true rolling.

(1) 2 Aca1 Hiz wlswel Andl

OR

(a) Write equations for turning circle radius for all four wheels.
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(1) c1a1 u12 <dld Hi2 2oflol ASA 2S1uA HIzati AHIs00 Euil.
(b) State sources for vibration in a vehicle.

(e1) disoiati $Uat 312 2201 «vendl.
OR

(b) Derive equation for Ackerman steering mechanism.
(c1) RsAat 2802401 B (G121 12 2efls01 A,

(¢) A motor car has a wheel base of 2.50m, the height of its CG above the ground is
0.60m and it is 1.15m in front of the rear axle. If the car is travelling at 42 km/h on a
level track. Determine the minimum distances in which the car may be stopped when,
(1) the rear wheels are braked, (2) the front wheels are braked. The co-efficient of
friction between tyre and road may be taken as 0.6.

(8) aNe2 sRai c8ld A% 2.50m &, dofl CG ofl GuIS ¥1atell 0.60m & 2ol A U1l
Aeido] A1A 1.15m 8. 51 SR AS 2wl 25 U 42 km/h ofl 3A157] s3] 28] &.
ooldH AR [A1UIRd 531 § FHi s12 vesId] ASIU B, (1) WRIR UINN cBld IS
@193y &1, (2) ARINali CEld DS 193 &, 2R Aol 2l URJoll e Rlof] 246-
siIRIZAHdI 0.6 A5 A RASIY &,

OR

(©) A track has pivot points 1.40m apart. The length of each track arm is 0.15m and the
track rod behind the axle is 1.15m long. Determine wheel base for true rolling of all

wheels when the inner stub axle is at 60° to the center line of car.

(8) s siatl Uldle Ulgoe 1.40 m ofl 2AcR B. €25 25 213ofl A1 0.15 m & id
A2idofl UInn6ll 25 2As 1.15 m diddl 8. st [Ced g A1 Radlal &l RIR S1R

qalis A AR AidRs 2201 AsAd s10fl HeR 241 600 ol YA 81U d) c8ld A%
N,

(d) Explain various resistance to vehicle.

(S) dqisatal RIRY URQASIR AHwA).
OR

(d) Define the following terms.
(1) Drag (2) Lift (3) Pitching moment (4) Yawing moment

(S) olAell 2121 cu1vIRd s3).
(1) 321 (2) [Gise (3) MARI21 HlAe2 (4) AN(do] Hido

(a) Explain Drawbar pull and Gradeability.

(1) et yd 210 ABRAIGE) Axd).
OR

(a) Explain Macpherson Strut Suspension.
(1) Asseiot 222 220020l 231204,

(b) Derive an equation for reaction at wheels for a vehicle moving down a gradient and
brakes are applied at front wheels only.
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Q.5

(1)

(b)

(1)

(©)
(s)
(a)
(1)
(b)
(c1)
(©
(s)
(d)
(s)

281 A 1210001 US| U ¥ AS @13] Aol 1ol 310 GaRg &l dd I A%aNH] [Cad U2
dRidl Mdoia MUYl Hizel Alsel Aad].

OR

Derive an equation for reaction at wheels for a vehicle moving down a gradient and
brakes are applied at rear wheels only.

1 U196l US| UR % A dI9] Aol diol 3101 BaRg &1) ddl AiaNHi [Ced UR
dRidl Mdoia NYUYl HiZel Aflsel Aad].

Explain the factors affecting the human comfort in vehicle.
digaiHi Hiold A RIHA 442 Sl URGIA] AHdl.
Explain roll-axis.

Ad-n2fl1 AH9d].

Explain Tyre Construction.

2142 GHiYSIH A,

Explain factors affecting to braking efficiency.

Af521 sIRIZHAI UR 2442 Sl UG 444,

Explain Tyre Size and Load Rating.

2I4Ra] SE ol d1S 2[Ea1 AHdl.

*xk
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