Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING-SEMESTER - 1V « EXAMINATION — SUMMER - 2020

Subject Code: 3340202 Date: 27 - 10 - 2020
Subject Name: Vehicle Kinematics & Dynamics
Time:02:30 PM to 05:00 PM Total Marks: 70

Instructions:

Attempt all questions.

Make Suitable assumptions wherever necessary.

Figures to the right indicate full marks.

Use of programmable & Communication aids are strictly prohibited.
Use of only simple calculator is permitted in Mathematics.

English version is authentic.
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Q1 Answer any seven out of ten. £21H{2{l SIOURL Aldell Fllod 1Y)
Define:- (a) Dynamics (b) Kinematic Chain

e[l AU (a) SRICLMSY (b) 510025 el

Draw neat sketch of Knife Edge Follower with Wedge cam.
5o1E6-215% §lAlR UL ASu-3H «{l 2ae9 4 15(d elR).

State different types of suspension spring.

el-el UsIRell U stQUst (2L ol o114 24

Write down the equation of turning circle radius for both front wheels.
clLSotell 1210161 W c8ld HiSetl 2[e10) USE I(SUY o1l YA Ui,
Define sliding pair with simple sketch.

218591 UR 15dl AlEd AL

What is vehicle ergonomics ?

[cfesd w2ledl (54 W 2d 9 ?

Write down the types of Cams.

3 el UsIR] qudl,

What is King Pin Inclination ?

[591-(Uet os(EaRlet 2024 9] ?

List out the inversions of single slider crank chain mechanism.
[Riore 21952 55 A8el (M3 [AxH o1l ©eagiet ofl ALe] 241,
Define:- Roll Axis

A4 v (@1 ofl curual w4,

O ®ON MO LU X W W PN e
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Q.2 (a) Differentiate between Static Balancing and Dynamic Balancing.
usl.2 () (25 AQ[(R{ Wal SIells AQ (R0 922 eil dslad qull.

OR
(@) Why is balancing of rotating parts necessary for high speed engines?

) 1o /LS AURetHi A2l #121le A ({3 AL HI2 %3] B ?

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

(M)  UELl-Hl[Ae5R Be1-a 18 Wi UIAHI] Wolls] Aa (=] YAl
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OR
Explain with deriving equation hammer blow.
SHR 6dls] Yot Hodl yud).
Four masses m1, m2, m3 and m4 are 200 kg, 300 kg, 240 kg and 260
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 459, 752 and 1359. Find the position and magnitude of the
balance mass required, if its radius of rotation is 0.2 m.
AR UIM m1, m2, m3 WMol m4 a1 200 kg, 300 kg, 240 kg el 260 kg <l
8. dullell dduiLsiz dldlefl (FAogil w50 0.2m, 0.15m, 0.25m ¥ 0.3 m &
dell s[HSs HIY gl WRIL 452, 752 ¥a 1352 Q. %] %e3] QA [=R{|
HIdefl ddarlsiz Adlell (il 0.2m €14 dl dsf £01 W Lot ).

OR
Explain in detail balancing of different rotating masses in same plane
with diagram.
WS % YUAGH Sl WAL HGIL ULl o AQ[R{d sdle{l el

5l Aled [AarddiR qHdl.

Explain Camber Angle with neat sketch.
51042 2219 W15l Alsd uHxmd).
OR
Define:- (a) Free Vibrations (b) Damping (c) Cycle
W] A IUL:- (a) sl Alealelet (b) S () Ulesd
Differentiate between higher pair and lower pair.
S1UR UR el @142 UR ) eil d§leld dudl.
OR
Explain Rigid Link, Flexible Link & Fluid Link with examples.
R[S (Gss, 5QA[5u04 (G5 WA §G48S (Ao of] A1 elwal 118 ().

Explain condition for True Rolling with diagram.

2 AL HIofl 21t SIUAM £13] yuextal.

OR
Write the advantages of tubeless tyre over tubed tyre.
R 21UR Sl RHAY 2R il SIULIM) QU]
A motor car has a wheel base of 2.75 m and pivot center 1.1 m, the front
and rear wheel track is 1.2 m. calculate the correct angle of outside lock
and turning circle radius of the outer front and inner rear wheel, when
the angle of inside lock is 40°.
A5 H12R 512 oll cgld-0a 2.75m, deil A Yldle def idR 1.1m, 2 4
AR c8ld-25 1.2m B, %) vieR ol ElS «il WRI 402 1A dl dell WElRell
clsell WLl dell 1GeR 2 e vel2 AR cdld of 2f+al use ISuY
e
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Explain the factors affecting Human comfort related to vehicles.
qlSotoll UEHH] Hlodef]l WRAUEIAS URRUA] A U5 UR W
{1,

Explain air resistance, rolling resistance & gradient resistance.
22 (A2, (A1 (AU vl QSN2 R UHxlcl.

OR
Draw road performance curve of Road Speed Vs Power with detailing.
As 1dls Vs uldR ol A5 ushie sd 23] (Ll eolidla €121,
Derive the relationship between engine speed & vehicle speed.
WeR)et RS Wal ds56 1S A2 ofl it of YA d1Rd).

OR
Wheel base of a car is 2.5 m. The center of gravity is 0.6 m above the
ground and 1.1m ahead of rear axle. if car is travelling at 85 Km/hr and
coefficient of friction is 0.6, find out stopping distance in case of,

1. Brakes applied on only rear wheels.
2. Brakes applied on all 4 wheels.

s SR oll c8ld A 2.5m B. sIReil As2R w{ls Alal] asHlet &l 0.6m GUR
AL UL «il 1544 &l 1.1m H11A B, %) 512 85 km/hr «il A1l 21dd
53l €1 WA Nl o) QLS 0.6 S1A d), «flAell (ST RV [Seed
2018l

L HIA ULE9 oil &) cgld UR als 61l el

. URY celd U als 1oLl €l

A truck weighing 58860N has a frontal area of 5.6 m2. The overall top
gear ratio and second gear ratio are 5:1 and 15:1 respectively. The
transmission efficiencies in top gear and second gear are 90% and 80%
respectively. The rolling resistance is 20N per 1000N of truck weight and
the air resistance co-efficient is 0.04. if the speed of truck on level road is
80km/h then calculate

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 second gear.
58860N d%l tRlddl 25 il WI2lUlell H[9lo) AASN 5.6 m2 Q. v{ldu{\¢
AU ofluR WA oflast dflUeAl Iflu WilAL WeysH 5:1 wa 15:1 .
2l [HQlel Ul 21U IflUR wal oflont I1uRefl W50 90% Wl 80% 9.
A1 AR08 YUl 1000N doel 20N dell &dlell AdR\bell 4&-8LS 0.04
8. 2| Alal Rl UR dl&sisil Al 80 km/h €l dl «{lA %wl1dd V1l
2118l

1. 31 1A WeRet ol 5 UIAR,

2. We)al WRYLAH. %) celd ofl el 0.8m €13,

3. oflost ol Ui 25 US| 2l dd) HedH el
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Explain any two inversion of four bar chain mechanism with neat 04
sketch.

§1R IR Aol {IBeflonH oll 516 UL A geclobel, SIUAIM €13] UM, o¥
Derive an equation for distribution of weight for four wheeled vehicle. 04
812 c8ld dl&at YIS doel «il AU of UH15WL d1Rdl. oy
Explain vibration isolation in a vehicle. 03
clSetl Hi dleellet L8 A1a el YHldl. 03
Explain Leaf spring. 03
cfls [Rio1 Aual. 03
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