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Instructions:
1. Attempt all questions.
2. Make suitable assumptions wherever necessary.
3. Figures to the right indicate full marks.
4. English version is Authentic

Q.1 (a)
(b)
Q.2
(a)
(b)
(b)
Q.3
(a)
(b)
Q3 (a)
(b)
Q.4
(a)
(b)

Four masses m;, mp, m3 and my are 200 kg, 300 kg, 240 kg and 260
kg respectively. The corresponding radii of rotation are 0.2 m, 0.15
m, 0.25 m 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.

Explain with deriving equation

(1) swaying couple (2) hammer blow

A track has pivot pins 1.37 m apart, the length of each arm is 0.18 m
and the track rod is behind front axle and 1.27 m long. Determine
the wheel base which will give true rolling for all wheels when the
car is turning so that the inner wheel stub axle is 60° to the centre
line of the car.
Define
(1) frequency (2) amplitude (3) resonance (4) damping (5) free
vibration (6) forced vibration (7) cycle

OR

How the different masses rotating in different planes are balanced?

Explain
(1) condition for true rolling
(2) longitudinal and torsional vibration
List the advantages and disadvantages of independent front
suspension system.
OR
Explain functions and requirements of suspension system.
Differentiate between
(1) hotch kiss drive and torque tube drive.
(2) semi-floating and full-floating axles.

Explain with equation

(1) air resistance (2) rolling resistance (3) grade resistance

For typical motor car, the rolling resistance is given by 25 N per
1000 N, the air resistance by the expression 0.0827 V2, transmission
efficiency 88% in top speed; car weighs 20005 N when fully loaded.
Calculate

(1) The bKW (Power) required for a top speed of 145 km/h.

(2) The bKW (Power) required to drive the car up a gradient of 10°
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Q.4

Q.5

Q.5

(@)

(@)

at 50 km/h. and transmission efficiency is 80% in bottom gear.

OR
A truck weighing 58860 N 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 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
Explain
(1) draw bar pull (2) gradiability (3) tractive effort

An automobile engine develops 28 KW at 1500 r.p.m. and its
bottom gear ratio is 3. If a propeller shaft of 40 mm outside diameter
is to be used, determine the inside diameter, assuming a safe shear
stress of 55 N/mm?.
Explain
(1) stopping distance
(2) braking efficiency

OR
Derive an equation for equivalent weight (Wg) of the vehicle.
Explain human comfort with relation to vehicle vibration.
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{391 U2l U0 AUl
AR aeAHloll my, my, m3 AR my of sHls A dxat 200 kg, 300
kg, 240 kg ¥ 260 kg 8. Aol acatiotoll oNn gal HI2
A2l 0.2 m, 0.15m, 025 m MA 0.3 m V. AHY GAR sHs
A A gcauHlol cRA WAL 45°, 75° AR 135° 8. GO AHI
el QAL c%elal 0.2 m B2l Bl Avtaltall 8t A,
AU deota] Ulat (position) Ul HeL .
AHls20L dAtRellal unestal.
(1) QAR sUA () 3HR ocl

Wlalol LFolosHHl duRldl 250l A-weSdle dAs] BidR
1.37m, Al €35 25 WMol AolleS 0.18 m B. »UR WLl
A Al wen B 25-Asell Ale 1.27 m 8. Hles1R 2ol
Acl 8l AR ot cgled R AAA H2sRall Soslad il
A 60° oll YA Slal Al At cgletoti AUl Acllor 1
H2RsRall Sl A K.

UL AU

(1) vl () Anclleys (3) Wialert (¥) 3xdlot (u) 4l

algaelet (s) Sls algdaet (9) waAsA
Yl
o€l el AUZIAHL $cll WA WAL sclHLallal 2l la

AHAA SRcHL A B.

TRILTEN

(1) g Acbloll 2

(R) Alo2Ysad Aal 2lelald ceFG et

oSl Uedod $o2 Aot RS Holl oll $LAEL Mol NSLRUEL

ULl
Yl

U Ut Yot stAl wal o33\l UMt A
dslald 2.

(1) 8lU Sl S ua 2§ Yol gLl

(2) A sAloL Aol gt SAELDL Asuc
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Ul (AHls20 Ad) 07
(1) AR A () Acllor 2l (3) As Wil
3(3olct HleRstRall Aol AaAY YA 1000 N cosad 25 N, 07

scllotl AcRAY 0.0827 V2 sl gLl AWAA B, U lsul
2lorH{lalot &Ml 88%, dUSle] cosat >R ausl YRyl eRdl
alal R 20005 N 8. Al o{lAeil UEL{l a2l 532

(1) 145 km/h. oll AUAAR, BKW (UlcR) 32 S SA?

(2) w2 sl 10° ol aln Ascl sl e duslell aud 50
km/h. 82l AMey glotHlalet &l 80% &l dl bKW (WlaR)
s2cll HEA?

2Yql

58860 N clofol URlclcl 25oll WDLAell @ldle] AN 5.6 m> . 07
AU oflaR el oflest ollauRell WuRs1Rs ol 222 Meys

5:1 ual 15:1 B. 2lorHlatet el AU (2R dan oflest

ollaRell AofsA 90% WA 80% B. Aol waAw Yld 1000 N

Al 20 N, el sclloll A ARJA Al AQLS 0.04 B. 1 flell

Rl UR cllgetofl oA 80 kmv/h. 8l Al KA.

(1) L AR WAool BKW (ULCIR)

(2) Ustell cAulM 0.8 m Sl Al Weotoll R ULAN.

(3) ollost oflarui 25 USL A A HedH a3l

el (1) Q ek yet () Adollcdldl (3) 2sdla Ase 07

WA AS A Aot 1500 rp.m. GUR 28 KW AU & Aal dell 07
ol olaR 2 3 B. %l YR 2lg2all GlelRall caUl 40

mm 8 A, MRS Uy WA AAHA 2R ™A 55 N/mm?
uLRl.

el (1) RWL sled () aslol Aslllacl 07
Y9l
clgotall S5lddoe aosel (equivalent weight) o YA . 07

clotoll AUlFAAotoll BeIHl Hiotcfla 5158 culal, 07
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