Seat No.: Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING - SEMESTER -V « EXAMINATION — WINTER 2016

Subject Code: 2350202 Date: 21-11-2016
Subject Name: Vehicle 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. Each question carry equal marks (14 marks)

Q.1 (@ Four masses A, B, C and D are attached to a shaft and revolve in the same 07
plane. The masses are 18 Kg, 14 Kg, 16 Kg and 20 Kg respectively and their
radii of rotations are 60 mm, 50 mm, 50 mm and 60 mm. The angular position
of the masses B, C and D are 60°,120° and 270° from the mass A. find the
magnitude and position of the balancing mass at radius of 70 mm.

Ysl. 1 AW AS WSS UR ADIEL AR Mol A, B, C and D W AUEHL 52 ©. 09
g Hloll MaisN 18 Kg, 14 Kg , 16 Kg and 20 Kg oll &.3a dxsll
gclloll Bx2Ul WajsN 60 mm, 50 mm, 50 mm and 60 mm 8. GeAMlot
A Ul acaHlel B, C Aol D ol sQa RAMA 60°, 120° UA 270° B. %\
AQoL coatoll gclloll A2l 70 mm Slal Al Aoj Lot W g Hlat

stssl 82U
(b)  Explain (i) Variation in tractive effort (i) Swaying Couple 07
ol Yo U dRAl: (1) 2sl2a AHe (R) QAR suaA 09

Q.2 (@) A car is running on level road having weight of 60KN and frontal area 6m>. 07
Coefficient of rolling resistance is 0.0185 and air resistance is 0.025. Speed of
car on level road is 130Km/hr. and axle ratio is 5:1. Transmission efficiency in
top gear is 92% and that in first gear is 80%. First gear ratio is 4:1. Wheel
diameter is 60cm. Then find (1) Engine power required in top gear speed.
(2) Max. draw bar pull in first gear.

Y. W AUR Rl UR alsdl s o{lAoll WA uAA BD.c%el: 60KN: 09
ALl @LOLe] AASN: 6m?; Aol A UaAl AEIYRLS: 0.0185; dcllsll
AcRAUoll A&L0LS: 0.025: 21 d(auRell aUld: 130Km/hr: A&l QA
5:1; 2lU fl2All stlettdl: 92%; usel ollaRell stlatHdl 80%; yur
oflaRell A 4:1; Ustell cAlM: 60cm. ML
(1) HetlH oA HR %33 AYet UlaR,

(R) HeH Jl-odR yet Y oflauui.
(b)  Explain Ackermann steering mechanism and write equation for turning circle 07
radius for all the four wheels.
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A5l WAl BA3ABH dHcll wadl AR Sld Hzatl 24([ot

RAJBR oll YA cvdl,

OR
A motor car has a wheel-base of 2.75m and pivot centre of 1 m. The front and

rear wheel track is 1.25 m. Calculate the correct angle of outside lock and
turning circle radius of the outer front and inner front wheels when the angle of
inside lock is 42°.

As 2R sRell Bld AR 2.75m B. ol Aol A [Acdlle dWof BctR
im. 8. %l e oll WEll 42° &l cl doll tldlRell URA Rl ML
U AUB2R o2 Wal BolR 502 cBletall 2lelol Blvaul .

Explain Hotch-kiss drive with neat sketch.

SRS glescl Avu{l wgcl WA Al

Explain (1) Draw bar pull (2) Gradiability (3) Tractive effort.
Al (1) Sl ok Y. (R) ABALIAEL (3) 2sl2a NS8.

OR
Explain bearing load on Axle with neat sketch.

Aetd Uil AR Alsal gl WA ALl
Explain (1) Rolling resistance (2) Air resistance (3) Grade resistance
AL (1) AA A, () sclloll AR (3) Bl0 oll AU,

Define ergonomics and explain factors affecting it.

AWR0NA MUl catvall UL Aol UR WAR 5l UWRH .Ul
What are differences between fully floating and semi floating axle.

Yol xal i $AZlol Nt cAetl dglaldl wrual.

OR
Explain Vibration isolation.

cllAG el WMBUANA AHLA.

An automobile engine develops 26 KW at 1500 rpm and its total gear ratio is
8.5. If a propeller shaft of 30 mm outside diameter is to be used, determine the
inside diameter of mild steel tube used. Assume safe shear stress of 550
N/mm?.

A5 WHHSA WeBol 1500 rpm UR 26 KW UlcR QEL 52 8. Aell
sct oflaR 22l 8.5 V. Al AMl AUl HBES Wldall WAAR s
30 mm “élRell Al Ul 8lal dl doll eell cul AU UAHA
llar2U 550 N/mm? ®.

Explain factors affecting steering geometry.

RlaloL AAGA MUR sl UR ool AHsA.

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

ol ULl Usl UR % A5 Al A clgat a3l Bcdrd &l dal

UoAONHL c8led GUR cldld Ydlotn ucl Hize) Y2t Andl,
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OR
What is roll axis? Explain condition for true rolling.

Act welld AeA 9?7 AUl AA Hizell 2R ALl

Wheel base of a car is 2.75m. The height of C.G. is 0.6m from ground and it is
located at 1.1m from rear axle. If the car is running at 85km/hr find the
stopping distance in following case. Take u=0.6.

1. Only rear wheels are braked

2. Only front wheels are braked

510l cglat A 2.75m 8.510] dfccllele ¥ lotell 0.6m GUR B el
el Aetcdell 1.1m ol R 8.9 s12 85km/hr oll 35U €lscl slat
Al o{lAetl (BruAHL VUL AR M. p=0.6 A

4. HPL Wontell st UR s cddlsd.

2. oL ALl TsL UR Qs cAdUSH.
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