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Preface A
&

We take immense pleasure in presenting you the comprehensive book containing all\he
questions that has been asked in GATE examination. This will help you in pre ﬁi‘b for
different exams such as GATE, ICAR JRF/SRF, ARS,, State Enginee%ﬁgésExams,
Maharashtra Agriculture Service, IBPS AFO & IFS. O

<

This book is written by Sagar Khurana, an alumni of 11Sc (Indian\ll_&ﬁtute of Science),

Bangalore with a vision to provide quality examination é)@ant for Agriculture
Engineering students. It comprises of

N
~
If you have any query, please write to us at enquirygateforg@agmail.com
N
&®
Wishing You All the Best 0&@
GateForAll 0\’\,
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©Copyright: GateForAll, 2019 @
All rights reserved. No part of this book may be reproduced, stored in a retrieval systemgut
transmitted in any form or by any means, electronic, mechanical, photocopying, r%&)aling,

or otherwise without the prior written permission of the copyright owner.

This Book contains information obtained from the authentic and reliable solces. Every
effort had been made to avoid the errors or omissions in this publication@s“notified that

we as the author/publisher will not be responsible for any damage or\llgss of action to any

one, of any kind, in any manner there from. Q)(§
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Chapter 5 Human Factors

Q
Sound (unit) = Decibel (Db) OV
N
\°4
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Human :- >
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Indiuiduals comfar@ Temp — (24° — 27°)
Vibration huma @?erance — (4 — 8)Htz
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SPL (Sound Pressure level)

QA
standard reference sound Pressure \O?“
20uPa (2 x 10™°)Pascal Q@%'
Temp = 20° Degree QOY
(Refernce Pressure) (§\l~?~
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Sound Pressure level :-

P
SPL = 20log,y —= = dB
Py

P, = reference sound Pressure

SPL =dB
Py =2x%x10"> N/m?
2
Py = 1N/m? SPL = dBA:.Q
N
®
Variable Acceleration level :- &
N
VAL @\? (V) dB
W 810 V,
V = measured Rms ac&&ration
S
Vo = reference aaqg@eratwn
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Damping:-  Amplitude bec?og’gé zZero
Under domping &Q/ X
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Cﬁ(& Damping ratio =€= Under domping
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Transmissibillity
__output Vibration Intensity
~ Input Vibration intensity Q?“
N
(seat) Y
Tractor Q@
v
&

us[Rrequency of Seat] &

k = spning constant
m = (mass of seat + operater)
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0.5
1[ze ()] 7
T — wsS O
[T + Gz v
ws ws 6
&
€= domping ratio O
K
w; = frequency of tractor (§\JS~
Q
ws = frequency of seat \
frequency of ‘ \QO)
wg = X k = spring constant
Q\@ m = operter + seat
>
_ C[seat domping] 0;&\0
C.[Critical domping] Q/?“
C. = 2 mwg &Qv
)
wglfrequency o t
[frequency }i\g@’a ]
N\
RN
Wg = —rQq
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YaFrequency of seat de gS%

Critical domping rate (C,)

C. =2.m.ws

) 10.5
1+4¢€? (W—t)
T — 5 WS
wt) 2 wt) 2
|-G ] e ()
€= domping rtio @\
Q\Q
o Seat suspenson domping rate Q/Q
B Critical domping rate 6&6
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Numerical
Q1. Sound was measured at 80 DBA and 76dBA in the operator's cabin on a tractor. What is the RMS
sound pressures correspond to both the sound pressure level [GATE 1998] @
Q2. Sound was measured at 80 DB in the operator's cabin on a tractor. What is the RMS sound pre&g\je
and also determine the resultant sound pressure in decibels, if the sound pressure is increased ei imes
[GATE 2001] Q‘

Q3. The measures value of the acceleration at the cab floor of the tractor is 2 m/ s?¢1f the ratio of the
frequency of the tractor chassis and the under amped natural frequency of the se é(? and the damping
ratio is zero. Find out the vibration intensity experienced by the operator (A) OA@SZ (B) 0.66 M /S?
(C) 0.88M/S? (D) 1.16 M /S? [GATE2006]

Q4.  The differential equation of motion for a single degree of freedo@’ass-spring damped system is 8

D?x Dx . . &\n .
2T 5D—t + 12t = 0 .If the units of mass, length and time are @ and sec respectively. The natural
frequency of the vibration is in \'Q

(A) 0.42 rad /sec (B) 0.52 rad /sec (C) 1.22 rad /sec (D) /sec [GATE2006]

Q5. A tractor seat suspension system with a sea @ operator mass of 90 kg has a seat suspension
damping rate of 350 N s m-1. If the spring rate of@g ystem is 5 N mm 1, the damping ratio of the system
is  [GATE 2009]

(A)0.13 (B)0.26 (C)0.39 (D) 0%9)

Q6. The tractor seat vibrates with a (r? ency of 1 Hz when there is no damping, when damping is
provided the frequency of damped v'rtﬁsa on is reduced by 10%. The damping factor is

O?“ [GATE 2010]

(A)0.21 (B)0.39 % (C.)0.4-4 (D) 0.93

Q7. The range of frequen% vertical vibration of tractor most harmful to the operator's body at a root
mean square acceleratioa\@ 1.0 m —s-2 in Hertz [GATE 2011]

(A)0.4—0.8 Qé} (B) 4.0—38.0 (C) 400 — 800 (D) 4000 — 8000

Q8. During @t, sound level was measured as 90 dB in the operator’s cabin on a tractor. Taking
reference QQQ%E pressure as 2110005 N m-2, the measured RMS sound pressure in N m/Sec? is
[GATE 2013]

@)
(A) 6@? (B) 6.32*10*" (C) 1.8*10° (D) 6.32*102°
\\\

.&?Qg. For a reference sound pressure of 2x10-5 N m-2, the sound level measured at the operator’s

workspace of a tractor was 80 dB. If the RMS sound pressure is increased by eight times, the resulting
sound pressure level in dB, will be . [GATE 2015]

Q10. Natural frequency of an undamped operator seat is 5 Hz, and combined weight of the seat and the
operator is 880 N. If there are four springs fitted in parallel below the operator seat, the spring rate (or
stiffness) of each spring in KN m-1 is [GATE 20




www.gateforall.com Contact : enquirygateforall@gmail.com

Farm Power

Phone : 8218937602

=
R |
G - - &) VII = A m
CaterForAll

Q.1-
SPL = 84 dBA

P
SPL = 2010g10 (T)

84
% - 10g10 P

GATE 1998

P = 15848.931912 Pascal

O
SPL =76 DBA Qf</

P
SPL == ZOlOglo (_)
Py

if DBA P, =1 &Q’

76 = 201ogq (%@6\
N
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P, = 630
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Q.2 -

P
SPL = 20log (P_>
0

SPL =80 DB

P, =2x10"% N/m?

SPL = 20 lOglo (m)

P
30 = 2010810 (55755)

80 _ ( P )
20 510\ 105 o

10*x2%x105=P

GATE 2001 Q
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GATE 2001
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SPL =? P=0.2x8 ‘B'\
P=1.6 N/m? ?{29
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0.3 - GATE 2006
a =2m/sec ?@
‘B'\Q
e=0
&
&
Yt s NLg
ws Q)«é\
- EZ (W_t) 0.5 é&%«
'= wt\2 - wt\2 Q\Q
_[1 - (%) ] tae () | @Q,Q
]o.s 0\\0&
1 | ’\\(’
T = > | Q
wt\2 Q/?‘
_[1 - () ] | <
O?‘
1 &
T = — (=
1-(2)2
N\
1 01&&@%Intensity
T3 Y2
0)
\b@({put _2 0.66 m/sec?
&
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Q.4 - GATE 2008

L L PP ?@
dt2 = " dt *= %‘\O
9
k Ny
We = [— .
&
k
Wy = \[; Q‘\@
@é\\Q
k=12 N
S
m=28 .&@
\\0
LAV
12 O
W, = \/: = 0.22rad/sec ?9-)
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Q.5 - GATE 2009
QD
Tractor chasis Q?“
‘&
2,
Q.
v
Seat O
. <
critical (§J§‘
QQ)
\Q P
C S
e G _ eat dmp}Q@g rate
C. Critical @‘ﬂlpmg rate
\\
C. = 2 mw, e = 350
&\
?9)
_ k & _
=2m |— A m = 20
m
O?*
C. = 2\/90@)93000 k=5 N/mm
\
¢, = 43117 k=5N/10"% k= 5000
N
O
\_ 350 — 0.26
(P 1341
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Q.6 - GATE 2010
2 S
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Human factors

SPL =90dB

P
SPL =201o ( ””S) O
5\p, 4

P
90 = 20log; g (P_())
90 @\
20 0810% &
P, = \@%—5

XS
P = %bzzxm—sxz

?{\@6 32 N/m? x 1071
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P =6.32%x10"1N/m?
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Q.9~-
Meyo = 880 N

f = 5Ht3

GATE 2016
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Q.10 -
P
SPL = 2010g10 (P_>
0
P
80 = 201log,, (—2 v 10_5>

P =02

Py =8X%02=1.6

1.6
SPLuay = 10810 (75:76)

SPL,,, = 98.06 dB




