Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING — SEMESTER - IV-EXAMINATION — WINTER 2015

Subject Code: 3340202 Date: 17/12/2015
Subject Name: Vehicle Kinematics & Dynamics

Time: 02:30 PM TO 5:00 PM

Instructions:

Total Marks: 70

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.
Q.1 Answer any seven out of ten. €2HIl SlEURL Alclotl cllol WL, 14
1.  Define the term- lower pair and higher pair
1L UE UHAAl- ARAR UR al slaAR UR
2.  Define degree of freedom
2. Slofl ¥l (BsH uHem A
3. Explain pitching moment
3. [QRLL ANz Al
4.  Differentiate between rigid link and flexible link
¥. Rys [@s ua sAQsflud [As el dslald dwl
5.  Define sliding pair
W eUBSOL AR AU
6.  Why is balancing of rotating parts necessary for high speed engines?
5. &le Uls Wyatul Aot aldlle] Aot 2 12 33| B?
7. Draw neat sketch of single slider crank mechanisms
9. R ess: s Adcllosuell 2ugdl €L
8.  Write down the types of follower
C. QAU oll YsA cdvll.
9.  What is kinematics?
¢. sleandlsd 9 8 2
10.  Write difference between structure and machine?
0. WA A H2lol clRAA dglelcd AL
Q.2 (@ Explain Static balancing 03
Y2 (W) Réls Aol adem Al 03
OR
(@ Explain with deriving equation of swaying couple 03
@) WAlal sud of Als0L dlRelal Amesal 03
(b)  Explain dynamic balancing 04
() slaa@sd AQ{oL UHA 0¥

OR
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Explain with deriving equation of hammer blow
FUR ol of A5 ARl AMstAl

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 45°,
75° and 135°. Find the position and magnitude of the balance mass required,
if its radius of rotation is 0.2 m.

AR HIA m1,m2,m3 Aol m4 AaisH 200 kg, 300 kg, 240 kg and 260 kg
all 8. Qullell adoustk oldlell (Bl AejsN 0.2 m, 0.15 m, 0.25 m and
03m 8. dall sHls HIRL dARAall WRU 45°, 75° and 135° B. %l %331
A d%oioll dduusizk atcdloll A2l 0.2m 88 Al Agf 0 Wal

NS

OR
How the different masses rotating in different planes are balanced?

o€l o€l UM $cll AUAI WAL seAHlollal 3l Tld AHAA

scHL WA B?

Derive relation between engine revolution and vehicle speed
AYototl AR WA cllotoll 35U A oitl dlRell

OR
Draw road performance curve of Road speed Vs power

As AUls Vs War ol As usHeu sl R,
Explain Air resistance and rolling resistance

AR WA wal Aol oA AH AL

OR
Explain Drawbar pull and Gradability

oRYd el YSAUAEL uHAs A

A motor car has a wheel base of 2.64m, the height of its CG above the
ground is 0.61m and it is 1.12m in front of the rear axle. If the car is
travelling at 40km/h on a level track, determine the minimum distances in
which the car may be stopped when, (1) the rear wheel are braked, (2) the
front wheels are braked and (3) all wheels are braked. The coefficient of
friction is 0.6

As 510 Bl A8 2.64m 8. Aol C.G. GUY AWGsUl 0.61 m A

1.12 m AR AAUL AL B. % 512 AdA 25 UR 40km/hr oll

OR
A truck weighing 58860 N 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 20 N per 1000 N of truck weight and the air resistance
co-efficient is 0.04. If the speed of truck on level road is 80 km/h. Calculate

(1) The engine bKW (Power) at this speed

(2) If the wheel diameter is 0.8 m, the engine rpm
(3) The maximum grade that the truck can negotiate in second gear
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58860 clool HURAClAL 25 oll WANNall GOl AASN 5.6 m? 8. AU
oflaR ual oflost oflaRell AR s1Rs oflaR 22 AasA 5:1 WA 15:1
8. aloxt{latat el AU oflaR A oflest olauRell WofsN 90% Wal
80% 8. Aol WaAYU Ul 1000N c%al 20N &l scllotl wcRJAusll
UsLRLs 0.04 8. %l AUl el UR clgatoll ol 80 km/hr 88 Al
o{lAo{l SHA 0.

1. L ALl Aetoll WLAR (DKW)

2. cglatall stauHleR 0.8m 8lg Al AYetsll RPM

3. ollost oflaR Ml 25 alot US| 2% A HedH 3l
Explain Leaf spring
ls 1ot unestal

OR
Draw neat sketch of MacPherson strut type suspension

Asgolot g2 2lu AU aatoll wgdl €.
Write the advantages of tubeless tyre over tubed tyre
Yol 2lARoll AEC YUAU 21U oll HLAEIRA AWl

OR
Write down the equation of turning circle radius

2o{lol USA 2Sla ol w5200 Avll.

A track has pivot points 1.37m apart. The length of each track arm is 0.17m
and the track rod behind the axle is 1.17m long. Determine wheel base for
true rolling of all wheels when the inner stub axle is at 60° to the center line
of car.

As 250l Uldle (gl 1.37m oll vic? B. €35 25 w1 ofl clous
0.17m B dal Aald ol Wenell 25 AS 1.17m Al 8. olul gl g
Acdlor Al slat AR vigell et A $lRall HEAWL U 60°
ol WA &lal Al gl Asas N

Derive an equation for distribution of weight for four wheeled vehicle
UR Bl oll clget U2 cdoololl adurlley AHls0U dRA
Write the advantages of Independent suspension

BoslUode AU 2lololl SlAEIRA AUl

Define free vibration and forced vibration

sl aladalet vl S aladalet AHeal

How is vibration a factor for human discomfort?

Hlotel Slusige IR cllaqdlel As udloin 3l la & Anetdl.
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