Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING — SEMESTER -1V EXAMINATION - SUMMER - 2017

Subject Code: 3340202 Date: 29-04 - 2017
Subject Name: Vehicle Kinematics & Dynamics
Time: 10:30 AM TO 01:00 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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Q.1 Answer any seven out of ten. €2HIl SlEURL Alclotl cllol WL,
Define the term (1) Lift and (2) Drag.

Ue AHstal (1) lge wa (2) 3oL

Draw neat sketch of Four bar mechanism.

82 ik HFo{losu ol 2ugdl €L

Define (1) frequency and (2) resonance.

Al (1) gl Aol (2) AR,

Draw neat sketch of knife edge follower.

dles A JAMR ofl gl €L

State different types of suspension spring.

el el UslRell AUeat Y[l cAwl.

Write down the classification of link.

Alsof aollsel cul.

Define rolling moment and pitching moment.

Aclor A2 wal YIAlot WA vuestal.

Write down the various types of cam.

Suoll %EL YEL USIR Aull.

What is the meaning of 1 in 5 as a gradiability concern?

ASA AL ot ieal ML 1in5o0 el 9w B 2

©O N 0 G NWw o £ X W WUDNoOPRE

Q

10.  Write down the equation of turning circle radius for both front wheels.
0. Gial WLl cBlet HIZ 2o(lol ASA Sl oll AHl5200 L.

Q.2 (@  Why balancing is needed?
Ysl.? () AQe{loL e M %33 B 2

OR
(@) Define static balancing.

)  REs Aol AHesal

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

() Ul oS Bol Aol Wo?Potall YAHI Htlley AQR(IL UM
OR
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Explain balancing of secondary forces in multi cylinder in-line engine.
UEL A AllosR Bt Aot WoPotail A5oS3I| olelley AQR{[L AU

Four masses m1, m2, m3 and m4 are attached to a shaft and revolve in the
same plane. The masses are 16 Kg, 14 Kg , 18 Kg and 19 Kg
respectively and their radii of rotations are 70 mm, 60 mm, 50 mm
and 40 mm. the angular position of the masses m2, m3 and m4 are 70°, 120°
and 270° from the mass m1. Find the magnitude and position of the balancing
mass at radius of 100 mm in the same plane.

AR HIM m1, m2, m3 wal m4 As W AU HsR_A & ¥ As
UHAA HL §2 B, B0 doel MoisN 16 Kg, 14 Kg , 18 Kg wa 19
Kg & Auell $cllell (AUl WefsA 70 mm, 60 mm, 50 mm Aa 40
mm 8. m2, m3 Aol m4 of SRl Wilet WajsA 70°, 120° AA 270° m1 ofl
AV 8. Al 100 mm AU Uell AQR{IL dxots] MU A SlA

Lot 2.

OR
Derive the equations for swaying couple and hammer blow.

Aol sUA AR FUR oAl of AW AR

Write down various resistances to motion of vehicle.
clgotoll olcllotl el el WA AWM.
OR
List various factors affecting braking efficiency.
AsloL ofl sllediclal AUUR scll UKol Al
Draw road performance curve of Road speed Vs Tractive effort.

As ls Vs 2sdla Age oll As U 5 €L

OR
Draw road performance curve of Road speed Vs power.

As AUls Vs ulaR ol As uslHe s €l

A truck weighing 58860N has a frontal area of 5.6 m?. 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.

2/3

04
(0} 1
07

09

07
09

03
03

03
03
04
(0} 1

04
(0} 1
07



Q.4
UA. ¥

Q5
YLy

(8)

(©
(8)

(W)

(@)
()
(b)
(A1)

(b)
(A1)
(©)
(5)

(@)
(A)
(b)
(o)
(©)
(8)
(d)
(S)

58860N claol tRlclcl gsoll WAl @dley AASN 56 m? B. 2AlU 09

oflar wal ol oflarell oflaar R AoisA 511 Wal 151 B,
glortlatot el AU oflaR ua oflost dlauRell uajsA 90% U 80%
8. Acllol waAY Yl 1000N coal 20N dal sclloll ARl UE

ol0Ls 0.04 B. 8 {lul Rl UR clgatoll ol 8okm/h &l Al 0Ll
4. AL 2UAN Woat oll Qs ULCR

R. WAoot otl AR MULAM. A flet ol stauHleR 0.8m &l

3. oflost ol 1L 25 USL 2AZ A HedH alo

OR
Derive an equation for max. Acceleration, max. Tractive effort and reaction
at wheel for a front wheel drive vehicle.

52 Bl SLBcl cllgol HIZ HETH ASRUAI U6, HEH 252l M ge wal

SlA URell (3A53let HIZoll AHISWN ARl

Explain roll axis.
Act Aelld AHsall.

OR
Why suspension is required?

U oUt Al HIE %33 B ?
Differentiate between full floating and semi floating axle
Al $AEToL 1l et STl A& A dgleld cdull.

OR
Explain constructional details of tubeless tyre.

UAR 2L2AR ofl RUtSla (Aotdl AU
State condition for true rolling and explain Ackerman steering mechanism.

g Acllot el g laud cull wa AsMet ot ol HZollosu
Ul

Classify different types of kinematic pair with their examples.

el el UslRoll slealRdlsu URef Gelsnl A ad(lsaL 53,
Write down the source of vibration in vehicle.

clgel HL cllssdalet oll UIlololl cAul.

Write down difference between kinematics and dynamics.
5l8ANElsU W slaAAHlsU A dsteld Aul.

Explain draw bar pull

Sl R Y UMl
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