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GYRO — NUMERICAL (NOV 2025 TO FEB 2015)

1) A gyrocompass damped in tilt has a damping error of 1.2° in latitude 46°18'N. What will be its damping
error in 42°S latitude? (NOV 2024 AM, JAN 2021, MAY 2015)

2) Damping error in lat. 40° S was observed to be 1.2° W. Calculate the damping error in latitude 25° N. (FEB
2025 AM, MAY 2019)

3) A gyrocompass damped in tilt has a damping error of 2.8° W in latitude of 58° S. What will be the Damping
error of the same gyro in 30° N latitude? (OCT 2022, FEB 2015)

4) Steaming error is 2° on the equator. Allowing for the same speed & course what will the stéaming error in
latitude 36° 52’? (NOV 2019, AUG 2017)

5) A vessel Is steaming at 20 knots on a northerly course in latitude 60°. Find the steaming errorof Gyro.
(MAY 2016)

6) For a gyro damped in tilt find the total gyro error while steering 060° (G) in latitude 40°S at a speed of 15
knots. Given that Pd: Pc = 1/40. (MAY 2023, NOV 2018, SIMILAR: JAN 2016)

7) A vessel with a gyro compass damped in tilt (damping ratio 1/40)psails on a course of 200°T with a speed
of 15 knots in latitude 30°27’N. Calculate the course to steer to account for the expected error if the
compass is uncorrected. (AUG 2024 AM)

8) In latitude 32°N, the Damping Error is 1.2°E. Calculate theitotal error of the same gyro compass when
making good a course of 315°(T) at a speed of 18 knets inilatitude 48°S. (FEB 2023, NOV 2015, SIMILAR:
MAY 2025 AM, NOV 2021)

9) A vessel fitted with gyro damped in tilt steers240%(G) at a speed of 15 knots in 30°S latitude. What will be
the total gyro error? Given that dampingratio=1/40 (AUG 2019)

10) A ship at anchor is heading 005°(G).in 76° 33’ N latitude. What is her true heading in each of the
following cases?

a) Gyro is Damped in.Azimuth

b) Gyro is Damped in Tilt (NOV 2025 PM, MAY 2024 PAPER 1)

11) A vessel steers 168°(T) at,15.5 knots in 55°45’ N latitude. Find Gyro course in each of the following cases:
a) Gyro is ‘Damped. in Azimuth”.
b) Gyro is ‘Damped inTilt". (AUG 2025 PM, MAY 2018)

12) Assuming that the peripheral speed of the Earth is 540 knots in 54° N latitude, find the error of the gyro
compass when making good a course of 175° (T) at 21 knots In the Indian Ocean (latitude 29° 42’ S), If the
gyro compass was:

a) Dampediin Azimuth

b) Damped In Tilt (FEB 2017, AUG 2015)

13) The axis of a gyro-compass damped-in-tilt, uncorrected for speed-course error and damping error, points
due north in latitude 61°N, when making good a course of 345° and a speed of 20 Kts. On reaching latitude
of 70°N, course is required to be altered to 205° (T) and speed is to be reduced to 15 Kts. Calculate the total
error of the gyro compass and the gyro-course to steer in new latitude. (Assume that the gyro-compass does
not have any other errors). (MAY 2025 PM, AUG 2023, JAN 2022)



14) A ship is making good 270°(T) while her gyro compass shows 265°(G), in 54°41’ N latitude. She is
required to make good 170°(T) at 19 knots. What gyro course would you set on her auto-pilot? (There is NO
current and gyro compass has NO OTHER ERRORS) (AUG 2025 AM, MAY 2022, AUG 2018)

15) A vessel is fitted with "Damped in Azimuth" gyro compass steers 182° (G) at 27 knots in 55° 37'S latitude
and makes good 174° (T). What will this gyro compass read when the ship makes good 344° (T) at 9.5 knots
in 73°N Lat? (NOV 2024 PM, AUG 2021)

16) Your ship is anchored at position 54° N 060° E and Gyro error is found to be 2° Low. Find out the course
to steer for making good a course of 158° (T), if ships speed is 16 kts & in Lat 40° N (NOV 2017)

17) A vessel fitted with a gyro damped in tilt steams a straight Rhumb line course from position “P” (46230’N
170° 10’E) and arrive at position “Q” (50° 10’ N, 179° 45’W) after steaming for 12 hours. State: What.is the
required Gyro course to be steered by the vessel from P to reach Q? (NOV 2023 PM, MARCH 2022, SIMILAR:
AUG 2016)

18) Ship sails at 1400 hrs from position 43°N, 058° 30’W to pick up pilot at 1900 hrs in pesition 44°N, 060°W.
The current has been setting 180°(T) at 1.5 Kt, throughout. The ship is fitted with sperry gyro, which is
uncorrected for damping and N-S speed error. If the damping ratio is 1/40, calculate the gyro course and the
ship’s speed, which need to maintained, to reach pilot station in time. (NOV 2022, FEB 2019)

19) A ship with gyro compass uncorrected for Damping & Steaming errors steers 205° (T & G) from position
Ain lat 58°S to B in lat 62°S. Determine the speed of théship & course.to steer from position B to A with
gyro compass uncorrected. (Pc: Pd = 40:1) (FEB 2024 PAPER\2, FEB'2024 PAPER 1, SIMILAR QUES: NOV 2023
AM, FEB 2018)

20) A vessel sails along the meridian from 44°S to 75°S inn86.06 hours using her ‘Damped in Tilt’ Gyro
Compass (eccentricity being 1/36) & FIVE dayslater returned back to her original location in 77.97 hours
using her ‘Damped in Azimuth’ Gyro compass. Find the Gyro course steered on EACH Leg. (AUG 2024 PM,
FEB 2020, SIMILAR QUES: MAY 2017)

21) In latitude 30°N, while steering 045° aticertain speed, transit bearing of a pair of light houses was
observed as 135° (T &G). What shall be'the gyro transit bearing of another pair of lighthouse true bearing
60°, in latitude 30° S while steering aicourse of 315° and same speed. Given that damping ratio = 1/40. (JULY
2022)

22) The auxiliary corrector of a gyro compass damped in tilt was inadvertently left at ‘Zero Speed’ & ‘Zero
Latitude’. The vessel was steering 030° by gyro at 18 knots in 48°N Latitude and also made a good course of
030° (T). Find'the gyro course steered by the vessel if she is making good a course of 060° (T) at a speed of
15 knots inn59°S latitude with the auxiliary correctors still left to ‘Zero’ speed and latitude setting. (Assume
there isino current throughout and also the gyro compass is not having any other errors). (NOV 2020)

23) A free gyroscope in Lat 50°N is initially set with its spin axis horizontal and pointing 30°E. Find the
interval of time elapsed before the gyro is pointing in the meridian, and before the gyro axis is again
horizontal. (NOV 2025 AM, SEPT 2021)

24) At 00h 00m 00s GMT in latitude, 45.0°S and longitude 000.0°, spin axis of a free gyroscope is pointing
120° (T). At what time it will point 270° (T) on the same day? (SEPT 2022)




25) Performance test of a stationery gyro compass gave the following readings:

First extreme swing to one side —060° at 13h 50m 03s.

Next extreme swing to one side — 350° at 14h 36m 32s.

Next extreme swing to one side —011° at 15h 15m 22s.

The gyro compass finally settled at a reading of 006°. Calculate the damping factor, percentage damping and
the theoretical settling position. State if the test was satisfactory. (MAY 2024 PAPER 2)

26) During a performance test the following peaks were observed, / A=083°, B=039° and C=054°, Calculate
the settling position and the percentage of damping. (FEB 2016)
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A ﬁyro compost domped. in Hilt has a W’@? enor of 12° Jn (atHude

TAN 2021,
MAY 205

44° 18 nWhat will 6e 1S aamyr;q OrYOF 10 42°S Lt rudle,

SRIE = P2 . 0t
pc "

For Same. gyvo (ompats in different (v

Let DEy IS envor jn (aty

DE;, 15 ernra (At

They, sin DEy = Ve Tan caty

sin D€, Pl X Tan (at,

PD  yemains constont

pPC

SinJEr - Ton

SinDE » ToN (1at,

Sin 1-2° _ Ton 46°18’

SiNdE, T 42

0:019 = SINJIE, X Tan 44° 18’

SiN DE, = 0-018

5wl ¥ X i
DE2 = 103" W (bez ¢ latitudy)

Damping enor is_ westerly in SH-

FEB 2025,
MAY 2019

2

Damping exrorin lat 405 was observed, fo be 4-2°w - Cautate the

cLampm,q error in LatHude 25°N -

Sol":-

SiNJ-E = _’2 x_Tanlat

PC

For game gyvo compag in different Lodtude-

Lef DE, IS error in Laty

— - R - - - -

DE, 1) eror in Lat,

Then, Sin DE; - P Voc XTan Lat,

Sin JE, Phbc X Ton tat,

P2 vemains constarnt

PE.
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Sin )Ei = Tan laty gy

SiNDE, Tan Lat, S
snir . Targ
Sin 3, Ton 25°

Sin DE, - Tan40' - »-0049
3’}7:”52: 0:009
Ton 49"
Sin DE, = 0-0)2
DE;, - 0-66FE (bCz N [atHude)
Domping error in easterly in NH-

Koo s 3) | A gyro compay domped initt has o damping ervor of 2.8 in atrtude. o
Of 58°S. What will be he Domping error of the same gyro i 30w at! g,
Sol":- SNIE= pp . )
x Toa ot

PC

For some gyro wompay in djfferent (At fude
Wt Dey is exvor in LAty
DE, (5 eiyor jn Lat,
They, sind€er _ PPeex Tanaty
Sin DE, Py X Tan Lat,
Sin Py - Tan Lat
Sin DE, T Lat,
Sin 2.8 - Tan s§
Sin DE, Tan 30°
S DE, - Tan 58 = p.D2Y®
SNDE, = D028
Tan 58°
sin J€, D018
DE, = )-010 EY( bce N Latrtude)
hat (%Jro course o &teer fo make 1SU(T)
IS0° - |-010
= 198-990(4) Frio7 tow, Gyro LOw

\)
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8‘7‘80/10'/!(7 eXror i€ 2° oM the equatos -A//owmﬁ ,fm’-—/—he same speed: %

course what will the steanng error in LodHude 36°52'7
v

J
.
J
J
.
»  son- TN SE = Vv Coug
: 900’ ostat+ Vsind
y At most (atrtude, v sin @ < 900 costat
J Therefore, tan s-€ = V Cos 6
’ 900(cos (ot)
: Speed. & course Yemains Congtant
. = . V-Co58
] Ton S-Er - 900 costaty
. V-
: - a0 S €2 goo cgJeLd,z, [
) Tansey  _ l/CQJLatl B +
- Tons €, Yewsuat,
] TONSE1 - (oo ats |
] Ton S Ex CoJ wl F
| © ¢
Tan2 - (0J26 52 1
Ton S-€r cos 0° - I
TA) S €p-C0S 36'52=TAN 2" X (03 D° 1
Tan SEp 0-800= 0035 |
TanSE, = 0-04Y 5
S'EL Z 2-50 L]
Sine, speed. k owr'se Temains some- -
The Lign Aor steaming exvor YemMam Jame s
Answer = 2-5° (same sign) -
H
MAY 2016 5) | A vesseL is steamng at 20 Knots on @ Norherly counse I (atitude 60° |
Find the steaming esror of gy e
Sol":- Ton $€E = V030 =

900" costat + v $in O

T S$E = 20.0050°

900 (os 60+ 20-8iN0’°




T SE = 0-04Y |
€ = 2:8450 (w N ‘lmmmqewo; )
Vov 2018 6) | FOT @ gyro_damped in it fmaﬁm totar g,yzfo error while steering
SIaeT BUBT060°() N ((fHude 40°S ot 8 Speed of IS KNoTS- Griren that PA: Fe = Yy,
Sol" - TotaL exvor = Damping e1vod + gteaming eyrov

> damping exnor

Sin 9-€ = Pd o g k.

c

SNDE = 1

v Tan 40°
o B ,

10

SN D E > D-024

D-E = 1-202°W(bcz 8" latrtudd)

Damping oY s westerly in SH
2 Steawuny ervor

TaN S-€ = V CoS 6 g;;ﬁzﬁém
900 s lat + Vsind
Ton S € = 15 00460°
900 (0140’ + 1S SiNé€0°
TS E = F:5
689-940+12-930
T € = JFS
| - 302430 -
Tan ¢-€ = 00l
S E = 0-612°W(co:neYie N commng > SEis )

> Total ervor

TotaL error = Damprg ervor + steaming ervor

1-202°0W + 0-612°W
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A vessel with a gyro compass damped in tilt (damping ratio 1/40), sails on a course of
200°T with a speed of 15 knots in latitude 30°27’N. Calculate the course to steer to
account for the expected error if the compass is uncorrected.
Note:- When gyro is damped in tilt, then there will be both damping error& steaming error.
TotaL exrov = Mmping eryor + Steaming ernr
2 Dampng enoy
Sn Dk - -PEL—)(Ta/)Lat
Pc
(comider %/, = Yo, if not givey
SNDE = VapX Ton30'2%
SNDE= 001
DE = 0-QY2E (bxz N (at)
S s'ream«'ng ey

Tan SE = V (DSo
goo cof lat + v <inh
TN S E = IS C0S 200°
9o0 (0§ 20' 27 + 1S §i1 200°
Tan S E = -14.095
770 734

T $-E = —00/8
§'e = [0Y8 E (Coure: govie-Sw, ithay §'Y componert > S-E is E)

> Total error
Totad, error = (/)amp/‘ry exvov ~ feamirg ervor

= LOY§ +0 8Y2
= |-89°E (Low)

Hence, wurgefo Steer = 200~ | 39 (Ex1oY tow, Gyro lowy
= 198-1I°

A
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In Latrtude 32°N, the Damping enor i$ 4°-2°E - calcudale the total 4410 J!

Simiyar Ques:
D “wov 20u

eYror of same gyre compass when making good couxie 3i5 ) at &

) MAY 2025 AM

18 KNots n Laftfude 45%

éél”ir

TotaL exsos = Damping ervdr + steaming erro¥

> damping exro¥

Sin J-€ :_Q X Ton at

4%

x

For same gym wmpay in different (atHfude

SinDEL Vo X Ton aty.

SNOEr  Vp K TONEE

¥

—

Sin DBy - Tanlots o ]
SINDE, TOo (AL, |

Sint2 _ Tansz

SINDE,  ToN 48"

-vv-v-----v---
|

SINDE,-TANBL = 8iN4-2" TaN 48’

Sin DEy- TN 3L = 0025

SINDE, = - p 037

DE, = 2133 (S Latrudy
= &rea/wx!ﬁ ervor

TN S-E = VoS 6

\

900 cos AL +Vsin6

TN SE = 18 CoJ 315

- -_— - - - St - | -
|

900348+ (8- Sin 31S°

Tan S E - 12-F28

602-28+(-12:728)

T L. = 0:022

& &

\

1237 //U:Nw e i has N componert =7 S-E 1S W)

2 TotaL exror

Totaw error = DOMPIrG enor — S'feafvung ernasg L

9.133 +1:23%

\)

W

3-370w.
Zhry-




£ 4

A0 9) | A vesel f/#ed/ wrm gy dompeds NIt 4teers 26‘0 ) at JP@QJ/ -
Of 1S KNots in 303 atrude, 1hat will & the H0taL gyvo €707 Gm/m o

hot dﬂprm,q yodio = Yap - ex

Sol”:- R Ll Damping enor + steanag emor 2
> damping erior G
B ; SN E= Pf_c, x Ton . R ‘
t P.
§MIE= 1, Tan30°
40 4
Sind-€ = D-014- Z
D€ = 082%FW (8 at) “
_/ !
> Steamwng errov
} Ton S €= v cos 6 B )
900 - s Lot + vSinb 3
Ton S'E = IS Cox 240°
900-(0) 30+ 1S Sin240 -
Ton S'BE = 1~ N =
7F793-423+(-12:990) -
TonsE = =*5
766433 =
Ton S'€ = 0009 ‘

SET = D S61 E (mrgiv(;o”f it hat S eomponent ys'a'stJ

> TotaL ervov
Totow ewvor =3-€- SE
= 0-827-0-S61
= D'Zééow Hr9h
W,
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Al dhip at anchor is _headsnyg 00S°(&) in 76 33'N (Mtftude whatis her

e neading m eath of —fhafolmw/f}q cases?

0) Giyro is damped in Avimuth

NoTe: When Gryro is damped.in Azmuth,then there 5 N0 damping eryos,

Only Steaming ervor 18 present;

Vesse Is at anunos, so there Wil rlotb&#z@ era/w%: error

TotaL eyyor = D oY NiL

HENy her true heading = 00S°(T)
U 7\/“

b)Gryro i dlamped Nttt

Sg1*%

NOTe: when Gryn N damped in it , then there will be both damping

ervor and- gteaming envor

VRILEL & At andhor, soHhere will not be the dteaming error.

2> DOAmping  eXyor
Si/).)'ﬁ = Fd/ &me

Pe

(onsider Yp. = Yo, if not gives)

SINDE = Yo X Ton 76733"

- SINDE = D105

DE = 60N

> Steaming error

D oy NIL ay vessel s RE Qnchor

e A . A I R R . N 4B JEL AN R L B B B R R AR R R R R . AR
|

> TotaL ervor

’TOTaL ervor = CDamp//g eror + S#f’arru.qu error

= éo—ro

= 60°F

Hent, true neadm/? 005" — ¢°

g 35’9(77

= A
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Ai) | A verel fteess 168(1) at 1G-S KNots in 55"4—5’/0 wrtude - F;m, Gygm
AUG2025PM COUrSE inv eqch Of the /fo/{own;q COs - |
MAY2018 | Q) Gryrp is 'Dampéds i AYmuth’

SOl } NOte: Lhen Gyro 15 damped-in ATmuth,then there & o damping error.
Oy _Steaming vor i preent |

> Sfeoming ror  Tmse=_ veosb
Jo0 coslak + V816

TONSE - 155 Ccos 168°

900 05 55°YS +15°S- (08148

TS E = ~-1516]

494-363
T S E = -0 03/
S E= | F6F E(CL'TCE/'(’-H/;U(Z%\: “7”;'(' :'lmz

Cryro course 10 sfeer= (e8'— | F 7

= /66~2°(67}4A@
b) Gyro s Dampet in Titt"
S0 NOTe: Wihen Gyro is 'Damped. in Tit" then 1here will e bo# damping
ervor k steaming eror.

> Damping  errov Sind-€= "4px Tontat

(consider, ‘%va =Yoo , Hf N0t ﬁ/‘re/)j

Sin D€ = 1/40)< Ja S5° 45

SN DE= 0037

D-€ = 2104 € (NY t)

D Steaming enor  qup s ven®
oo cos Lok + vsin€
- TS F = 1SS 05 166"
N 900 cossS°yst+ 1SS s 168° -
| SE = 4.FFE

= Total evor = (Dampmg ervor + Steaming ervor

| 5 0-104+ [ F6F = 3-87E

Gryro couise to steer = 168" - 3-8

= 164-129(%1)
Z prs
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FEB 2017, m

ASsuming that the peripherat peed Of the earth 1 40 Knots i S4°N

odttude, find. the. error of e guyro compaxn when making good a coune

of 1757) at 4 Kots in e 1Mdion Deean (Lotitude 29 "125) If-he

qyr0 compais wat o) Damped. in Azimuth b)) DampPed. in tilt

s

Griven perpheral Speed.of earth in Lak S4° = 540 KIS

Let T T I MWY - s

co{ La,tl 2 SPQ)QCQJ,

cos Laty Speeds

cos 54 _ 540

cot O’ x

oL 5Y°. X = 540

L:SQ

(5 SH

X= 918 1 KiS

C - - e w w w W W W W @ @ ' W W W W W w-—e,
‘
| |

a) Damped. in Azimutie

NOte: when Gryro Js dampeds in Aumuth, +hea here 1S 1o damping ervor. |
Only Steaming eIroT 15 preient - )

=4 Qampmg erY0r

D° o7 NIL

> Sfeaming ervor A

Ton S-€ = V cosé

900 s Lot + Vsing

Ton S€E = 20 IFS
! 3187 Cos 2942+ 21510 175"
ToY SE = - 20:920
F98-012+ 1830
T0) S E. = <20:920
; 193 842 , )
CTONAGE S 0:026: . T
SE = 1498 B0 (B e )
TotoL error = D-E + $E,

= 0+ (Y98
= [-Y98 E
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b) Damped i Tilt 3

NOTC : inNhen ﬁ”ro N Damped. intilt”, then There will be both dnm,om/?

enor k. s#éammd oy

D&

> Damping ervor "3
o § : SinJE = A mpat 53
Pe -
) - Vrécomildcf/ Pdy, = Z;;,Afnotﬂm%) - =
SNDE= | v TFon 29°+2 _ ‘—
40 -

SINDE = O oM *
DE= 0 -81FW (sLat)
> Steaming exvor | ‘
S E= [-498E (Low) -
2 lotoL exvor =
TOotaL gy = D-E ~%E "N
=1'y98 -0 817 :
= 0 68LE - |

Aps

13) | The axisof a gy ompay domped in iit, uncorrected for spefd - ourie
MAY 2025 PM| oxY0V and. dam.p/ﬂ/t] ervor, points e NOFA in Lattude 61°N, (OheN mcudfe;
ki gord o course of 345" and 4 Speed. of 20K - pn. Teacking Latitudte
JAN 2022 01@ FON, course i1 TequiTed. to be autered o 2057 and. 4peed. iyto
be. veduted o 45 K - Calauate the 1AL eXvor of he 9y7o ompas
andhe gyro compav fo Steer in new (Gdttude(Abume that e gy ro
Compays does not hawe asy oter enor)
So"- | Givein Ques: Gyro Compas point! die NoFth,

NOte: When Gyro Compss poinrts due NOTHh, Domping exvor k Steaming
e is numenicaty same Wih drfferent name.

That Means, qum Spin axii pw'm Noﬂh L TotaL error it 0 o7 NIL
CaseI lat: 61N 1 3Ys'  v=20H.

Tan S € = V 030

900 wsLat + l/&i;’_é

-



1

TN SE = 20- (o§ 34S°

900 -(0$ 61” + 20 Sin 345"

Jan 8= 19812

43)-152%

Tan s°€ = 0045

S'E = 2565WO0THigh (bz w:NE it has nYcomponestt)

Damping exror will be same with different name.

D E = 2565E éwe Qoo Know, D-E s EY in UH}

sin 3-€ = Yp K TN L

Cin 2-5¢5= e, xTo0 61"

Pd/Po = 0025

Case I LAk : FON Co - 205°(T) Vv = IS KIC-
> dampi g exvor .

cin D€ = PHp X Ton @k

SiNDE = 0°025X T #0°

SINDE = 0069

D€ > 3-939 E (D€ EVinNH)

> Steamng exror

ToNSE= Vv Cos B
200 ot + vsiné
TN S-€ = (5 (€208

900- (0§ 70"+ 15-5iN20S°

-13-595
TOn S E = /201-479

Taq S'E =9004YS
S £ = 2582 Eovlow(bz 0 SE i€ it hay 7o mponent)
> TOteL eYvoy
A- TotaL evror = D-E ~S-E

= 3.939 +2-582

= 6:52/°E of ow). ,

> Gyro cuise 1o steer

2_05",6.52/ ([”“3:‘(3(«‘/ C,y‘,\ (ow) \

- 198479 or 198°S_,
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:
AUY201AM|4) | A Ship I mam(g goos 270 °(T) whije her gyTo compay Showx 265°(6y), €
WAV 201 T i 547 44'N watituae - She s Tequired 1o maKe good 170°(7) at 8 fors- g
What gyro course would you deb on hes Auto-Ailot(There ic MO curtent f
and. gym COMPaIs hay 0 OFhes @IoIs) ;
G- Trug heading: 230 Oy headiny : 265 () ¢
" Oyw gnov= 5°E 0F lov ¢
NoOte: (N exww E;/w course, S-€13 0 or ML i
Total error - 5"e o7 low €
D-F + SE = 5°¢ 07low P
2€ + o0 = 5"Eorcow -
DE = 5;’)5 or (ow :
;’:M’"fp'm oYY TEMUNy  jame Qo (oditude & hemisphere "emim some. g
> Steamy ervor | 4
TN S€= - - Vse e
900 lat™ VSin® :
= 19K course(8) = 1707(T) Lat : 54°4'n .
Ton S-E = 19-35)F0° .
900 (05 544/ +19 -SnjF0" L
"
Tan SE = 18- .
TON S E = (0256 L
SE = 2:04FE oriow(e: SE,rfmg'fwmronm,soMoruej 2
> TJotaL ervor P
Total error = D-E ~SE ¥
= 5+ 2.04% "
= F0Y7 E orlbw "
| 4
N

61(,pro cowrse 10 et on +he AWR-Plot = 170 - F0Y7F

= 162:95(¢y)

Zaw

el
,,,,,, i




S S
! Novzowms) A vesIeL s fiHed wih "Dampeds in Azimuth gyro ompay Steess 182°(6) |
) Ak 2024 at 27 kot in 55 37’ Latitude ande mass good 174°(7) - what will
HC Gyr0 compan seade Whe the §hp MaKL good. 344-(T) ot 95 Knoft
in 73N Lat?
- soIn:- Tiue heading : 1747 Gyro heading : 182°(

6,%10 ervoy © 8°w or High

* damped, in Azim(,dh,

Note' hen g}fm is damped. in Atmugh , hen there /3 nodawefmr

Only 67‘eam¢q ervor /s /n’amt

- 346-008 ~ 396°(%).. pos

|

b

|

|

!

}

|

’,

" cqee I

f Total exvor= D-E~SE

; g°w = D~ SE

: 6o, SE = 8 oy hygh

)

: Cqse 1l ,

; v= 95 KoBs Co: 344 lat - 73°W
' T S-E = Vs O

J 900y (At +vSinG

:” TN S E = 9-5x I39¢°

) 900 X 01 73"+ §:5XSm3Y1*
J TN S€E = 932

g 760 516

: Ton S = 0035

; CE = 2:008°W or hyn(bcwo:/uw/ fthas m”wmpmw/solgr;’"
)

4 ToHoL @vor= D-E ~SE

! °

) c 0+2008 B
' = 2-008°W or&uﬁh

" -

: Gyyo vedding = 3yy’ 2-008°

' A4

»

)

»

F This question {ifs when question has " Jamped n#t".




il g, 3
NOV 2017 |6) | our ship fs anchoreds ot posHion 54N 060°E and grro error dfourd g
10 be 2° Low - Finds out the couxse fo teer for making goods &
course Of IS8°(T), if Ships speed is 46 K43 in Lat 40°N
So’- | case L

> VeyueL 13 anchored, & therefore it no steaming e¥0T

G,ﬁrp erYor @ 2°E o7 low

IE + S E = 2°FE 07w

ﬁﬁﬁﬁﬁdnﬁhnﬂnmmwmmm

DE + 0 = 2°e orlow
DE = 2°€orlow

an e = PHpxTonat
gin 2 = PYp x TOnSF 3
Samping factor o M, = 0-025 .
cqgse 1: - pe
V=16 KIS o 158" 1ot - 40°N ®
SiNDE = Plp X Tonat :
Sin D-E = 0:025X T 40° p
SINDE:= 002 = % ®
“DE = 11200°E (bt M”Lamwte) (i
Ton S-€ = Vs :
900-Cos (ot + v$ing P
Tin SE = 16x €03 158" I
900X(ps 40+ 16X SN IS8 ((‘:
Ton SE = 14835 | | 3
£95-43Y .
Tan S'E= D02 .
= 1-922" € (- SEyit-has §7 compoment; o ervor i €) :
TotaL ervoy = D€ ~SE P
z |-202 + 11222 |!
= 0-424°€E or lov "
Cﬂgm cowse 4o steer = 158°- 2424 | ":
= 155-5% ~ 155 ¢°(g) ’
ZhnS a




17)
NOV 2023 PM
MARCH 2022

SIMILAR:
AUG 2016

A vessel fitted with a gyro damped in tilt steams a straight Rhumb line course from
position “P” (46° 30’N 170° 10’E) and arrive at position “Q” (50° 10’ N, 179° 45’W) after
steaming for 12 hours. State: What is the required Gyro course to be steered by the
vessel from P to reach Q?

Pos" P : 44" 30'N (70 10'E
Pog" 8 : 5S¢ 10N (79°45'w

dlat @ 03° 40 d'lng: 01 05 o'w
miat @ 48°20'N
cos m'lat = 4%/ ' 0ng
Cos 48'20 = A2/ pr ps0’
Dep = 00 432

Dep
Ton co = Jep > Ton o = 00°Y3L = co: IM°
A'fod it dat 03" 40
0 Sin Co = Dep 5 Sinn 1= 00°482 = Dict: 3 YUY 2 (xev)
dist it = 2244 NM

Ditance= speed K ime ————  Speed = ditwmce = cpeed = 224 |

Hime 12
, = 1868 K
> UJampfng errotr
SN2E = L x T yson
SNDE = 0028
DE = I-610°E (DE it €7 in NH)
> Stelvung evToy
o S E = VCos B
900 (o Lt + V Sin®
Tan S E = [§:68 X cot !l 1l
900" Co3 Y8° 20" + 1868 X sin 111’
Ton SE = 18 330
601916
TON SE = 0030
SE = | FYYW ot High [o:nEie it hy nY componen, so exvor is west)
= Totol ervor
Total error - D€ ~ SE
= 7YY - 11610
avro Compasy to Steer = ([11+ 0 /3Y (Ervor Wigh Gy bigh)
= 11-24Y4 (0)

“ns
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18)
NOV 2022
FEB 2019

Sol":-

Ship sails at 1400 hrs from position 43°N, 058° 30’W to pick up pilot at 1900 hrs in
position 44°N, 060°W. The current has been setting 180°(T) at 1.5 Kt, throughout. The
ship is fitted with sperry gyro, which is uncorrected for damping and N-S speed error. If
the damping ratio is 1/40, calculate the gyro course and the ship’s speed, which need to
maintained, toBreach pilot station in time.

Mg

c 2

L.

180"X 1Skt

Pos" A —— poi" B
Pos" A : 43700-0'N 058 30'wW
Pos™ B ; 44000 N 060" 00'w
dlat : 10000~ d'lona: 1” 20w
mlaf: 43 300'~N

cos milat = dff/dl'/o%

Cos 43'30'= AP/ 054
dep = 11088 =('53W

Jep
TN o= P o Tanew=1053 >Tmw:/"53 > ©=4F 253
d'lat I° 00’
d'lat : SinCo = dep 5sin 47255 = L'EJ‘Z' S Ditk = 1°286'
dist diit dit = 866
S Dictane = Spegd xtime ——>  cpeed = Distahe o Sperdc @36 - 772k
time S =
,4oo—hleoohu<_/
ToAind Pos"C, App;& Run @ 180°X1°S ks for 5 hours
Co: 180° Ditt: 1SKS = FSNM
Sincey Co: 1805 d'loyg 50 k dlat=0"7-S'S
Pot"A: 43 po0'N 0538° 30:0'w
diagt: 0 F5S Llorg: O 000’
P C 42 505N 0S8° 300w
Poi"C —— Por" 8
Pos"c : 42 s525'N 058 30:0'w
Pos" B : 44 000N 060" 00:0' w
diot @ 'FS < d'long: 17 200"
m ot © 43" 263N
os M = dﬁ"’/a)lor\
cos 43°263' = dep/ °30.'
dep = |"53'w
I Tow= dep > ToNw= 1°58" 5 Tanco: 0967 > (0= S441°w
d'lat "8 = 315:9°
AL tit  sinco= dep 5 Sin 441" - I'53 5 dit = 339
¢) dnt it = 939 NV
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distance = Sfeed Xtime  —— > Speed= distance > gpeed. - 939 > 1§ FE KR
' S

time

> Jomping erro
Pc

SNIE= | o0 432613

40

Sinde- 0024
DE = |'36°E (IE i1 E”in NH)

> Steaming ervor

Tan S-E= Vit 6
906 cos Lot + vV &in O
Ton SE - 18- F8x 0¢ 3159

J00x 5437263 + 18-78X Sin3S9°

TonsSEe = 13486
640 Y3y

Tan$-E = 002
SE = 12°W (0:3159 ie Nt hak N component, so error e wekt)

> Total exroY
T0tL ermor = 9 E~SE

= |'36-)2]
< 0'1G°E 07 low

CTS = 315 9°

@avo ourse 1o §reexr = 315 9°- 05
= 3I5°8°
“AMm

Made with Goodnotes
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19)
FEB 2024
PAPER 1 & 2

Lol -

A ship with gyro compass uncorrected for Damping & Steaming errors steers 205° (T & G)
from position A in lat 58°S to B in lat 62°S. Determine the speed of the ship & course to
steer from position B to A with gyro compass uncorrected. (Pc: Pd = 40:1)

Note : Since True ¥ &ﬁ/m e (ame, that mewi
DE il SE are of Same vl bit of different nwne

CaeI:AtoB

> 3>an erroy
SNDE = pd XTMM

$iN D E - /40 X Tan ¢o°
§iNd-e = 00Y3
DE = 2YS2 W (DE it W in SH)
> Yeaming emor
S Ey = 2.Y§2E (Co: SE i-e it has 8” wmponenty; S0 exvor s East)

2 Tofind. Speed of#w dhp

T SE = V 10
900 cov Ot + V §in
TN 2 Y82 = V- f 208°
900X Cot 60° + v gin 208°
0043 - -0906V
Y50 + (-0-423v)
0043 = -0'906V
450 - 0423V

[9:36- 0018V = —0-906V
19-36 = —0:'906V+ 0 018V
19.35 = —0-§88V
V = 2179 KIS An
Caie I B1o A

2 maumg error ‘ ‘
DE = 2482w [D-E remaims 4me, aA Lotitude & Hemisphere are dame)
2 STea/vvn/ errov
V=279 (0 25-1§0= 25° Lat . 28F% - 60
TN S E - vV Co5 0
900 Cos LA + V Sin 6
Tan SE - 2|79 cos 26°

900 Coy 60" + 21 F9- §in 28

19- 748
Y59.209
0043
2Y42N (0:NE I-e- It heh Y Component, o enoris wj

n

Ton §' E

TN S E
SE

"

\l

= Total exror
TotaL error= DE~SE
= 2Y82 + 2462
= 4-944-W o High
Hence
66/70 courte o Stew = 016 +4.944  (Enor Hgh Gyro High)
= L Mﬂh)

nores | Similar Question: NOV 2023 AM, FEB 2018
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20)

A vessel sails along the meridian from 44°S to 75°S in 86.06 hours using her ‘Damped in
AUG 2024 PM

Tilt’” Gyro Compass (eccentricity being 1/36) & FIVE days later returned back to her
2020

original location in 77.97 hours using her ‘Damped in Azimuth’ Gyro compass. Find the
Gyro course steered on EACH Leg.

NOTE:- Vessel sails along the meridian
That mean, Co : 180°

= Chse | - 448 Ao FS°S (Damped in Tit)

NOte: When ﬁyﬂ) N dampecl in ilt, there s both {_‘Damp/‘ni error k&feaﬂv‘ﬂg exvor
lab 44°s — Wt 7S¢ > glat = 3/°S

Dt = 3/X60
= 1860 NM
Velsel Hravdd 1860 NM 0 86:06 hours
speed = 3!3%0/)6&/75;,"&

7 18600 06 = 216 K

2 Dunping ey SinDE= L g
Pc

Sin e = Y XTan 59°30
SN D-E= O0YyF

DE=2FH3'W (it Win SH

7 Steaming errol  Jon SE = v €0J0
4oocas Lot + Vein
TSE = 2/ 6% Cos 180"

900X cas 59°30' + 2/-6/ X &in180°
T SE = 25365
T $E = 00Y7

SE= 2F09°E [Co: s, heae error (5 east)
2 TotaL ervor TJo7al, error = DE~LE
- 2:209- 2703

= 0:006 E o7 low
Gyn Ccoune 1o gfeer = 1800006

= 179 999(%) = 180(6) ~ Ans
= COQSE 2 . FS'S 12 44§ (Jamped in Azimudh)

Note: when gy i dompedl in Azmith, there /4 no da/rp'/&q exior, there ge oy (earigg eor
vesse, travels 1860MM in F7-97 hourt
speed, - @/{W@/ﬁm
> 186005 92 =23 86 K45
> damping exvor O or NI

> &ﬂam;/\f erroY Tan SE = Ve

900 s lad, + vSine
Ty $E = 23 86X cot o
900K (o 59°30"+ 23. 86K §/n0°
T SE = 0052

SE = 2990w (w:N, hene ervor (s west)
> Total evror  Total enor = DE ~ SE

= 0% 23990

= 2-990W or AW
Q1o couie to gier = 000"+ 2990

= 2:990(%) = 0037(a)_ Aot

SIMILAR QUES: MAY 2017
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21) |In latitude 30°N, while steering 045° at certain speed, transit bearing of a pair of light
JULY 2022/ houses was observed as 135° (T & G). What shall be the gyro transit bearing of
another pair of lighthouse true bearing 60°, in latitude 30° S while steering a course
of 315° and same speed. Given that damping ratio = 1/40.
Sol" | Note . For tamit beang, i ghoulds haue dame e k7o beanng.
DEXSE will be game but of differet rame-
cqle T Tn |atrude 30°N
> damping ervol
3in DE - Pd/rcx Ton Lt
Sin DE = ), XTan30"
SN D E = 004
DE = 0827 E (DECE"in NK)
? Steamng et
SE = 0:82FW (Same but of diff- name)
To find Speedls Tay) S F = V10
900 s lak + VSING

Ton 0807 = Vv 1 0yS®
900% &s 30° + v &in £<°
0014 = O FHH

779-423 + 0- 70
10:912 + 0009y = 0-FOFV
0912 - OFOFV-0-009V
0697V = 10:9)2
V = [Sbb K
Case . T (atitude 30°$
> :Damping &voy
Sin D€ = My X Ton lab
SN DE = Yo X Tan 30°
Sin D'E = 0014
D€ = 082FW (IEis W”in §H)
> Sd*eanv‘n(g erroi

Tan SE = Viosh
900 o (At + V' §in B
Tan SE = IS 66 Xeof 3(S°
900X (65 30" + |S 66X SIN3IS
Ton S€ = []073
F68-350

Ton $€ = 0014
SE = 0-8L6W (€O MW ie it hou NY pmponerl, S0 eYror jf wedt)

> Total error
Totak ervor = DE~ S€
= 0:827+0826
= 1653w (High
Cyro trawt bewo'rg = 060"+ 1453 Cﬁrwr High, GroHigh)

= 061:4°(&)
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22) | The auxiliary corrector of a gyro compass damped in tilt was inadvertently left at ‘Zero
NOV 2020

Sol" -

2 TotaL ervor

Speed’ & ‘Zero Latitude’. The vessel was steering 030° by gyro at 18 knots in 48°N
Latitude and also made a good course of 030° (T). Find the gyro course steered by the
vessel if she is making good a course of 060° (T) at a speed of 15 knots in 59°S latitude
with the auxiliary correctors still left to ‘Zero’ speed and latitude setting. (Assume there is
no current throughout and also the gyro compass is not having any other errors).

The auxiliary corrector of a gyro compass damped in tilt was inadvertently left at ‘Zero

Speed’ & ‘Zero Latitude’. ———— This meat Gyro damped in it & uroCtets
= Case T 0 In (atitude 48N

V=18Kkk (o(g)=030°

(\

T 030°(7)J Lot : 48°A

This medns D€ k SE are Sume, but different name-
2 To finds Damping factor

Tan S'E = v col@
9oo CosLat + V&in©
Tan SE = I8X S 30°
9ooxX cod 48" + 18 x Gin 30°
Toan S€E = 15588
6ll-218
Ton S E= 0026
SE - I'460 W (w “NE ie-jt haa N componend, So error is weAt/
DE = |46/ E (Some vallie bt of diff- vame)

SNDE = M XTon ok

sin 1-461 = PYp r Tan 48°

Dorging factor or M, = 0023

cgée T In Lofituae 59°€

V= ISKnote  co(0)= 060"  LAL: SIS
> Jamping error

Sin DE = Pdfpe x Tan ot

Sn € = 0023X TN 59°

SINDE = 0038

DE = 2194 W (DE T W in SH)

A

> S’lealvv"/lg exvor

Ton S € < Vot ®

goo caslof, + vsin @
Ton SE = 15X (o4 60"

900 k 0§ 59°+ IS X $in 60’
Tan SE = F5

476-525

Tan $€ = 0016

SE = 0:902W (Co:NEie it has NY component, exvor is W)

Totak ervoy = D E ~ S E
219410902
2.096 W o7 Hl'gl'"
beo ourie 4p steer = Lo’ + 2.09¢

= 63:096° = oez“(&}/

\

\\
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23)
NOV 2025 AM

SEPT 2021
Sol" -

%

To find. fime after whick gyro wil be on
To find: Angle P in time.

A free gyroscope in Lat 50°N is initially set with its spin axis horizontal and pointing 30°

Find the interval of time elapsed before the gyro is pointing in the meridian and before
the gyro axis is again horizontal.

N

X¢ -

30

et X be #;e ros’rav

(iiven - InitioL pof7 = ZXe
HonzonmbMHﬂuda 0')
30° Az re- N3OE

mendian ot Xm

ZlPngf Napiers rue Side zXg = 90°

2% e
m T & )

P-30
3in (N part) = Tan(adj) X Tan (%)

Sin (90-P2) = Tan z X TaA(P- %)
sin laditude = TanzZ X Tan (P- 90)
Ton(r-%) = Snlag
Ton Z
Tan (P-90°) = gin SO°
Tan 30°
TN (P-907) = 327
P-90° = 52995
P = 52995 +90
P = 142995

M2 S9 7)1 = 0IH 3IM 595 — lyro pointing towards meridian

For the spin axis to be horizontal again the gyro star should be on the horizon west of

observer after meridian passage.

Time elapied = twice e P
= 2@9;1 3IM 595)
= |9H 03M 588 — gyro i aﬁam hovizontal
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24) | At 00h 00m 00s GMT in latitude, 45.0°S and longitude 000.0°, spin axis of a free
SEPT 2022 | gyroscope is pointing 120° (T). At what time it will point 270° (T) on the same day?

Sol":-

N
120°
‘l
Xy Lz(,o' 30
Xi
P
s
Pz= 48" , L2=60" , PKi=Ff2
In APZX, ,
7
>
90
COS [z= (O PXi — Cos PZ- (s Zi
X, Sin Pz sin z%,
Cos Lz - §in PZ- Sin zX) = Cof PX, — oS PZ- Co8 ZK,
i e COS PK; = COS L2 §INPZ- §INZK) + IPL Cos ZX,
69 COS PX; = Cof 60°- SinYs™- 8in 90° + CoS 45 - cos 90°
& PXy = 0354

PXy = 69°17-F = PXy

COS LP = €05 ZX, - Cof P2 (o§PX,
Sin Pz 8in PX,
COJ LP = (0§ 90°- v YS®- Cof 69177
Sinys-gin 6913 7
cos LP = 0- 0250

066!

cos LP =-0'378
LP =-6FY7S

= 112" 126’

P
M APZXL/ . D
£Z2=90
X2

z

2%, | PLv Sin(mid-part) = Tan(ay)x Tan (@dgj)

Sin (9-) = Tan pz. Tan(90-PK)
K/ NOF ff = TanyYs’- Tan(90-69°1FF)
- CotP = Tan 45" Tan 20'423
cosf = 0378
P = 67 4F5
TotoL P = 6F 47S +1I2 126’
180°00-) /¢

= 124 oom o-ysf s

Madewith Goodnotes
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25) \Performance test of a stationery gyro compass gave the following readings:
MAY 2024 |First extreme swing to one side — 060° at 13h 50m 03s.
PAPER 2 |Next extreme swing to one side — 350° at 14h 36m 32s.
Next extreme swing to one side — 011° at 15h 15m 22s.
The gyro compass finally settled at a reading of 006°. Calculate the damping factor,
percentage damping and the theoretical settling position. State if the test was satisfactory.

%a— poink

<

¢ (3s0) § con”) A" (060°)

— :Damping facor = (8~¢)+ (4~8)

Z AN
— S[)amp}nﬁ pgrcent%{ =
z At
— TheoTetical Aetling posthion = (A~8)- (8~¢)
<(4~e)+ (8~c)

Actual, Adﬂr\g pogition =

:Diﬁermce =
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26)
FEB 2016
So"'-

During a performance test the following peaks were observed, / A=083°, B=039° and
C=054°, Calculate the settling position and the percentage of damping.

8(039°) c(osY) A(083")

(6~C) == (AF‘B)
(039~ 054) ~ (085°-039)
IS =Yy
= 0.3‘H7A4H
> wwvw‘ng percentage = (I-4) X100
= (1-0-341) K 100
= 0'6S9X100
= 659/

Z Ar

(A~e) + (8~C
= -, [ 44XIS
sy (4412

= 039°+ 11186
= 50'186"
= S0 2

/41“

- CDamp:Aﬁ {au;w

"

!

\
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