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GUJARAT TECHNOLOGICAL UNIVERSITY
Diploma Engineering - SEMESTER-1V « EXAMINATION — WINTER -« 2014

Subject Code: 3340202 Date: 28-11-2014
Subject Name: Vehicle Kinematics and Dynamics
Time: 02:30 pm - 05:00 pm Total Marks: 70
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1. Attempt all questions.

2. Make suitable assumptions wherever necessary.
3. Figures to the right indicate full marks.

4. English version is considered to be Authentic.

Define the following terms.

(1) Drag (2) Lift (3) Kinematic pair (4) Degree of freedom

(5) Rolling moment (6) Pitching moment (7) Yawing moment
How the different masses rotating in different planes are balanced?

Four masses A, B, C, D are attached to a shaft and revolve in the same plane.
The masses are 25 kg, 35 kg, 20 kg & 30 kg respectively and their radii of
rotation are 40 mm,20 mm,50 mm and 30 mm. The angular position of B, C,
D with respect to A are 6007 , 12501 & 21007 respectively. Find the magnitude
and position of balancing mass at a radius of 30 mm.in the same plane.
Explain with deriving equation
(1) swaying couple (2) hammer blow

OR
Explain balancing of primary and secondary forces in multi cylinder in-line
engine.

Define
(1) frequency (2) amplitude (3) resonance (4) damping (5) free
vibration (6) forced vibration (7) cycle
A car has pivot points 1.8m apart. The length of each track arm is 0.2m and
the track rod behind the axle is 1.6m long. Determine wheel base for true
rolling of all wheels when the inner stub axle is at 5507 to the center line of
car.
OR
Explain factors affecting human comfort.
State condition for good steering and explain Ackerman steering
mechanism.

Derive an equation for distribution of weight at front and rear wheels for a 3
wheeler.

A car has following data:

Weight : 45 kN; Frontal area: 5.5 m?

Wheel diameter: 0.150 m; Rolling resistance: 3N/1kN of weight;
Coefficient of air resistance:0.027;

Maximum car speed in top gear on level road: 144 km/hr

lind gear ratio: 2.8:1; Ist gear ratio: 3.4:1; Axle ratio: 6.2:1;

Transmission efficiency: Top gear:92%, lind gear:86%; Istgear:64%
Find:

1. Engine power required at top speed in top gear.

2. Engine rpm at above car speed.

3. If car is climbing a slope of 1007 in Ist gear at a speed of 15 km/hr, find
required engine power.
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OR
Explain any two
(i) Draw bar pull (ii) Gradiability (iii) Tractive effort
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

A motor car has a wheel base of 2.64 m, the height of its CG above the ground
is 0.62 m and its 1.12 m in front of the rear axle. If the
car is travelling at 45 km/h on a level track, determine the minimum
distance in which the car may stopped, when
(i) The rear wheels are braked
(ii) The front wheels are braked and
(iii) All wheels are braked.
The co-efficient of friction between tyre and road may be taken as 0.6
Explain functions and requirements of suspension system.

OR
Derive an equation for max. acceleration, max. tractive effort and
reaction at wheel for a rear wheel drive vehicle.
Define roll-axis. 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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2 o(laR:92%, Iind :86%; Ist o(22:64% 2N

1, AUER Rl UR 2 oMl HettH ol H2 33| Weot ULCIR.
2. 5Ra{l HeH oA HI2 %33 Aeotall R LA,

3. %l 512 Ist O(l2lRML 15 km/hr o{la3s 120 ol USIEAL UR ¥l sl A
U2 %33 Weot UL ML

Al
ysl.¥ A oA A o adal. 09
1. QIR ya 2. YslAAAS 3. 2sla A¥e
ol 58860 N <ol YRl 250l BDLNell Adle] AASN 5.6 m? B. 09

AU oflar e oflest oflaRell mARsRs ollauR R AoysA 5:1 Aol
15:1 8. 2lodtlaet el AU oflar dat ol ollaRell wefsA 90%
U 80% B. Ac{lot AR yYld 1000 N d%al 20 N, dal sclloll
UcRAUoll ASALS 0.04 B. Al AUl Rl UR clgotoll Ol 80 kmih.
gl Al el

(1) L AUARN Aeell bKW (WclR)

(2) Ustell Al 0.8 m &lal Al WePoll WR.ULAN.

(3) ollest oflaRMi 25 USL 2% A HedH Bl

YU 3 As 2R sRell Sl AR 2.64 m B. Aol C. G. ol QLU WGBosl 00
0.62 m Ul 1.12 m AR Vel AL B. A $12 Add 25 UR 40
km/hr ol 35Ul Elscll Slat Al Aof AYH AR UL »UR AML

(1) $5 Wonetl A cgldni as coudl st
(2) $5c ARl A cglanl As doudl 8.
(3) URA Slani As coudl slad. (p = 0.6)
ol U Ut Al Hotl s1AT Wa 33120 A AHsLA. 09
wal

Ysl U A RAR led Slfd cleel HIZ HeWH WsBERAcl, HotH 25eld A¥e 09
U Usl Uetl RAs2Aot HIZetl YA dlRll.

ol Ad wellatell cautval WL %l WOReAL UsL UR % A5 ALl Ual cllgel 09
3lol Bcrd &l Aall ASNAML Sl GUR Aldldl RAs2uat HIRe] Yol
QEL

*khkkkkhkhkkkkhkik

44



