GET YOUR ACCURATE QIBLA DIRECTION

|
(WITHOUT A COMPASYS)

|
|
The Most Accurate Method

It is not advisable to determine the Qibla specially for a Masjid using an ordinary compass. The
following method which uses the sun is more reliable and accurate. It has been observed for centuries
and reported in many books by Muslims around the world that two times a year the sun comes
overhead above Ka'bah. This is observational fact for centuries, and is used to set the correct Qibla
direction in places far from Makkah by Muslims for last so many centuries.

Those two dates and times are:

May 28 at 12:18pm Local Civil Time at Makkah

July 16 at 12:27pm Local Civil Time at Makkah

When you observe the sun at these times (after converting it to your local time, see Table below), you
will be facing the Ka'bah giving you Qibla direction, because if there were a very high minaret over
Ka'bah reaching up to the sky, then you will see it just like you are seeing the sun. Now, let us take a
few examples.

If you are in Islamabad, Pakistan (+2 hours time difference from Makkah time), the local time to
observe the sun would be 2:18pm on May 28, and 2:27pm on July 16.

Similarly, if you are in Nova Scotia, Canada (-6 hours time difference from Makkah time), the local
time to observe the sun would be 6:18am on May 28, and 6:27am on July 16.

The following table provides the local time for several countries when one can face toward the sun to
determine the Qibla on those two dates. Consideration has been given for Daylight Saving Time in
countries that observe it during summer (marked *).

Countries with several time zones have been listed with major cities in different time zones. In North
America (cities shown in color) the sun can only be seen in Northeast corridor from Providence, Rl to
Montreal, Quebec.

For other cities in North America, the sun is not visible at noon time of Makkah, however, in those
cities the sun rises a few hours later. By looking at the rising sun, one can estimate where the sun was
a few hours earlier to give an approximate Qibla direction.

Local Time facing sun gives Qibla

PLACE May 28 July 16
Afghanistan 13:48 13:57
Bangladesh 15:18 15:27
Bosnia 11:18* 11:27*
Burma 15:18 15:27
Canada, Montreal 15:18* 5:27*

Egypt 11:18 11:27



France 11:18* 11:27*

Germany 11:18* 11:27*
India 14:48 14:57
Indonesia, Jakarta 16:18 16:27
Iran 13:48* 13:57*
Malaysia 17:18 17:27
Pakistan 14:18 14:27
Palestine 12:18* 12:27*
South Africa 11:18 11:27
United Kingdom 10:18* 10:27*

* means that these times are local Daylight Saving Times as observed in those countries.

FOR EXAMPLE: In South Africa on July 16 at 11:27 am or on May 28 at 11:18 am, the 'SHADOW' the sun
casts on an object (‘stick’) will be in the direction of the Qibla.

Illustration:

stick({object)

ground

shadow
(From the'shadow to the stick{object) is the QIBLA)

Khalid Shaukat is a consultant to ISNA, Figh Council Of North America, and Shura Council of North America for the matters
of Qibla Direction, Prayer Times, and Moonsighting.

He has specialized in physics, mathematics, computer programming, and computational astronomy; he is actively doing
research work for over 2 decades on Moonsighting, Islamic Calendar, Prayer Schedule, and Qibla Direction serving Muslim
Ummah all across the world. He has provided Salaat Schedules, Qibla Directions, and Moonsighting information to over 178
countries (over 2500 cities) in the world including polar regions (Norway, Sweden, Finland, and Alaska), where sun does not
rise or set for several months. Several masjids in USA, Puerto Rico, and Canada have been built with his help, setting masjid
orientations in the proper Qibla direction.




DIRECTION FOR KABAH (Mathematical) -
FROM ANYWHERE

Bi sm || ah hir-Rahman nir-Rahim
(I begin with the Nane of ALLAH, The Most Beneficent, The Mst Merciful)
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* DI RECTI ON FOR KABAH (Mat hematical) - FROM ANYWHERE *
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[Permission for free distribution is given to all.]

The cal culation for the Mathematical Direction for Kabah from any point
on the surface of the world is a conparatively sinple cal cul ation.
(NOTE: | am NOT presenting a Proof by Figh. | amonly presenting the

i nformation, based on Spherical Trigononetry.)

The cal cul ations are based on SPHERI CAL TRI GONOVETRY.

(The actual shape of the earth can be better approximated as an

oblate ellipsoid of revolution, or spheroid. For the present,

only a spherical shape has been considered. The variation is

not much, for the purposes of determning the direction for the Kabah.
In future, the other shapes will be included, inshallah.)

There are sone references given at the end of this docunent.

The information is presented in the follow ng sections:

A. Overvi ew.

B. True Directions (and Magnetic) for the Kabah
fromvarious cities around the world.

C. Spherical Trigononetry (Fundanentals).

D. Exanples: 1. Points around the North Pole (NP),
all on the sane Latitude, NEAR THE NP.
2. Points around the North Pol e,
on constant Latitudes, upto Equator.



Points on the sane Latitude as Kabah.
Points all around Kabah (0 Deg to 360 Deg).
Poi nts on the sane Longitude as Kabah.
Poi nts at approxi mately the center of

U S. A, France, Australia, Japan.
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E. References.

A. OVERVI EW
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SPHERI CAL TRI GONOVETRY | S USED. This is because the Latitudes, Longitudes,
and the Cardinal Directions (North, N South, S; East, E, and Wst, W
are all defined on an equival ent sphere representing the Earth.

The Equivalent Earth radius is 6,378.14 Kiloneters.

THE SHORTEST DI STANCE BETWEEN ANY TWO PO NTS IS ALONG A GREAT CI RCLE.
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Consi der two places "A" and "B".
I f "B" is North-East (N-E) of "A", then IT | S PGSSI BLE
that "A" is North-West (NW of "B" (Note: NOT South-Wst, SW !!I!

This is because of the definitions of NN S, E, and Wdirections and
t he changing North direction (when viewed globally) frompoint to point.
Pl ease see the exanpl es presented in Section D.

I N NORTH AVERI CA, THE Q BLA | S MOSTLY NORTH- CF- EAST.
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Pl ease see Section B for actual values of the directions
for the Qbla at places all around the gl obe.

COUNTRY Latitude Longitude Q BLA DI RECTI ON (From TRUE NORTH)

Australia: 30 Deg S 130 Deg E 289 Deg E-of-N
(19 Deg N of W

France: 43 Deg N 3 Deg E 113 Deg E-of-N
(23 Deg S of E)

Japan: 35 Deg N 140 Deg E 293 Deg E-of-N
(23 Deg Nof W NOT S of W!!)

U S A: 40 Deg N 100 Deg W 39 Deg E-of -N
(51 Deg Nof E; NOT S of E!!)

The difference between the TRUE NORTH direction and the NMAGNETI C NORTH
direction varies fromplace to place and also varies slightly every year.
The "Variation" between the True and Magnetic North, at places around
the world, can vary upto nearly 25 Degrees East and 25 Degrees \West,

for the list of places nmentioned in Section B, and the actual value of
the variation can be easily obtained from Reference 2.

“AND ALLAH (swt) KNOWS BEST, AND HE | S MOST W SE"

kkhkkhkkhhkkkhkkhkkhkhhhkhkkhkkhkhhhkhkkkhkhkhhhkhkkhk k hhkhkkhkhk k hhkkkhk* k k hkxk**%

B. KIBLA DI RECTI ON
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Q BLA DI RECTI ONS FROM ARCUND THE WORLD
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1 Muharram 1415

Dr. Mohi bul | ah N Durr ani 11 June 1994
Copyright (c) 1994
[Permission for free distribution is given to all.]
DI RECTI ON OF QI-B-L-A EAST- of - NORTH ( AZ)
CITY - Country Lat Long | From | From | 1992 Annual 1995
(N +) (E+) | TRUE | GNT | Var Drift Total
(S -) (W-) | NORTH | H | Deg M n Var-M n
I I I
MAKKAH- S. Ar ab 21.4 39.8 | - | - |
DAR SALAM Tnz -6.8 39.2 | 1.2 | 3.1 | 2.0wW 1.2E 1. 9w
MOSCOW - USSR 55.8 37.6 | 176.4 | 168.0 | 8.3E 1.3E 8.4E
| STANBUL- Tur k 41.0 28.9 | 151.5 | 148.1 | 3.4E 0.8E 3.4E
CAl RO - Egypt 30.1 31.3 | 136.7 | 34.3 | 2.3E 1.2E 2.4E
KHARTOUM Sudn 15.5 32.6 | 48.1 | 46.7 | 1.3E 1.7E 1. 4E
CAPETOMN- S. Af 33.8 18.6 | 23.2 | 46.2 | 22.8W 3.0W 23.0W
LAGOS- Ni geri a 6.5 3.4 | 63.3| 68.2| 52W 6.8E 4.9W
I I I
ALd ERS- Al gra 36.8 3.0 | 105.5| 107.1 | 1.9W 6.2E 1.6W
GREENW CH- Engl 51.5 0.0 | 119.2 | 123.7 | 4.8W 6.8E 4.5W
DAKAR- Senegal 14.7 -17.5 | 74.0| 84.7 | 11.0wW 7.1E 10.7W
I I I
Rl O DeJENEI RO 22.9 -43.2 | 67.6 | 88.3 | 20.4W 6.2W 20.7W
PARAMARI BO- Sur i 5,9 -55.2 | 68.2| 83.9| 15.4W 6.3W 15.7W
BUNCS ARESar g 34.7 -58.4 | 76.3 | 81.6| 4.9W 7.8W 5.3W
LI MA-Peru S. A 12.4 -77.0 | 72.2 | 70.7 | 2.0E 10.6W 1.5E
I I I
HALI FAX - CNDA 44,6 -63.6 | 65.6 | 85.9 | 20.4w 1.3E 20.3W
NEW YORK - USA 40.8 -74.0 | 58.5| 73.3 | 14.6W 3.7W 14.8W
WASH DC - USA 38.9 -77.0 | 56.6 | 66.9 ]| 10.0W 5.2wW 10.3W
M AM - USA 25.8 -80.2 | 56.6| 60.7 | 3.7W 8.2W 4.1W
CHI CAGO - USA 41.2 -87.6 | 48.8 | 50.7 | 1.6W 54w 1.9W
DALLAS - USA 32.8 -96.8 | 43.5| 37.9| 5.8E 4.0W b5.6E
DENVER - USA 39.7 -105.0 | 35.0| 23.9 | 11.3E 3.3W 11.1E
SAN DI EGO- USA 32.7 -117.1 | 25.4 | 12.2 | 13.3E 1.7W 13.2E
SAN FRANCI SCO 37.7 -122.4 | 18.9 | 3.3 | 15.8E 3.3W 15.6E
VANCOUVER- CND 49.3 -123.1 | 16.7 | 356.2 | 20.8E 6.7W 20.5E
I I I
ANCHORAGE- Al s 61.1 -150.0 | 350.8 | 326.9 | 24.2E 5.5W 23.9E
HONCLULU - Hwi 21.3 -157.5 | 337.3 | 326.6 | 10.8E 2.8W 10.7E
I I I
SYDNEY- Austr a 33.9 151.2 | 277.5 | 265.1 | 12.4E 0.9E 12.5E
TCOKYO - Japan 35.7 139.7 | 293.0| 299.8 | 6.7W 1.2W 6.8W
BEI JI NG Chi na 39.9 116.4 | 278.9 | 284.8 | 5.9W 0.2W 5.9W
JAKARTA- | ndon -6.3 106.9 | 295.1 | 295.1| O.0wW 0.7W 0.0W
DHAKA - B. Desh 23.8 90.3 | 277.5 | 278.2 | 0.7W 1.0E 0.7W
AGRA - India 27.2 77.9 | 269.0 ] 268.9 | O0.0E 1.1E O0.1E
PESHAWAR - Pak 33.6 71.4 | 254.5 | 252.5| 2.0E 0.7E 2.0E
BUKHARA - Uzbk 39.6 64.6 | 236.6 | 232.6 | 4.0E 0.3E 4.0E
TEHRAN - |ran 35.7 51.4 | 218.4 | 214.8 | 3.6E 0.0E 3.6E
I I I



C. SPHERI CAL TRI GONOVETRY
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I will present, inshallah, sone basics of Spherical Astronony and
then obtain the direction for Kabah from sone points on the gl obe.

The EARTH can be consi dered as an APPROXI MATE SPHERE.

The variation between the actual shape of the earth (oblate ellipsoid, or
spheroi d) and the approximating sphere is not nore than a few degrees in
azimuth and is not very significant for the purpose of determ nation of
the direction of the Kabah.

The earth can be sliced "vertically" by LONG TUDES, from O Deg Longitude,
t hrough Greenwi ch, England, to 180 Deg East (E) Longitude, and
fromO Deg Longitude to 180 Deg West (W Longitude.

The earth can al so be sliced "horizontally" by LATITUDES, fromO Deg Latitude
(the Equator) to 90 Deg North (N) Latitude (the North Pole), and

fromO Deg Latitude (Equator) to 90 Deg South (S) Latitude (the South Pole).
The Latitude is the angle at the center of the earth, fromthe Equator to
the point on the surface of the earth, on the same Longit ude.

The intersection of the surface of a sphere with a plane through the
center of the sphere is a circle called the GREAT O RCLE.

Longitudes are all Geat Crcles. The Equator is also a Geat Circle.
When two Great Circles intersect, the angle between the tangents of the
two Geat Circles, at the point of intersection, is the SPHERI CAL ANGLE.

kkhkkhkhhkhkkhkkhkkhhhhkhkkhkhkhhhkhkhkkhkhhhhkhkkhkhhhhhhkhkhkdhhhkhkhkkhkhhhkhkhkkhk hhkhkhk k d hkhkk,* k khkhkkk,k*,* k kkx*k**x%

* THE SHORTEST DI STANCE BETWEEN ANY TWO PO NTS ON THE SURFACE CF A SPHERE *
* IS ALONG A GREAT CI RCLE
* BASED ON THE PRI NCI PLES OF SHPERI CAL TRI GONOMVETRY *
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>From any point on the earth, the North (N) direction is defined as

the direction pointing to the North Pole. The AZI MJUTH ( [AZ], angul ar
direction, in degrees, of any one point fromany other point) is the
angul ar rotati on FROM TRUE NORTH (not magnetic North) in a dockWse (CW
di rection.

North (N) is 0 Deg CWfromN | = 0]
East (E) is 90 Deg CWfromN | = 90]
South (S) is 180 Deg CWfrom N [AZ = 180]
West (W is 270 Deg CWfrom N [AZ = 270]
North-East (NNE) is 45 Deg CWfrom N [AZ = 45]
Sout h-East (S-E) is 135 Deg CWfromN [ = 135]
Sout h-West (S-W is 225 Deg CWfrom N [AZ = 225]
North-West (N-W is 315 Deg CWfrom N [AZ = 315]
(Sis also 180 Deg CCWfrom N) [AZ = 180]
(Wis also 90 Deg CCWfrom N) [AZ = 270]

(CCW = Count er Cl ockW se)
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* THE NORTH DI RECTI ONS FROM PO NTS ON THE SAME LATI TUDE  *
* ARE NOT PARALLEL TO ONE ANOTHER. *
* (Only exception are points on O Deg latitude, the Equator.) *
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In a Spherical Triangle, three points on the surface of a sphere are joined
by three lines on the surface of the sphere. Each of the lines (shortest
di stance) joining any two of the three points are on a Geat Crcle.

The vertex A can represent the North Pole, P
the vertex B can represent the |ocation of Kabah, K, and
the vertex C can represent any Cty,
fromwhere the directi on of Kabah needs to be | ocated.

A, North Pole (P)

/ \
R \
/ A, Angle \
/ \ c, Side
/ \
/ \
b, Side / \
/ B, Angle / \
/ /
e /----v B, Kabah (K)
|\ C, Angle = -----------
I S
e a, Side

The SIDES are curves on the spherical surface of the sphere,
ON GREAT CIRCLES (it is difficult to represent curves in ASCII file,
as shown above, but please use your inagination, hopefully just alittle I'll)

The length of SIDES are represented by "degrees" at the center of the sphere.
The three Spherical SIDES are denoted by LOANER CASE LETTERS, ex. a,b,c.

The three Spherical ANGLES are denoted by UPPER CASE LETTERS, ex. A B,C

The Angles are at the intersection points (vertices) of the sides, and

the Sides are the ones opposite to the intersection points (angles).

Spherical Trigononetric fornulae exist which relate the sides and angl es

of Spherical Triangles. W shall use one such fornula.

THE FOUR PART FORMULA

cos B COs A = sin b cot c - SINA COT C

rearranging the terns, we obtain

| _ sinb cot c - cos b COS A _ |

Not e: UPPER CASE Letters are ANGLES
Lower Case Letters are Sides.



Conput ed answers coul d be suppl enents, conplinents, etc.
of actual val ues dependi ng on your conputing nmachine's
eval uation of trigononetric functions.

Let us now consider a nunerical exanple, "near" the North Pole.
The forrmula is valid for any choice of points B and C.
(For directions for the Qbla, please see |later section of this docunent.)

Consi der two points "B" and "C' on the SAME Latitude of 80 Degrees North.
Let the Longitude of "B" be 0 Degrees and that of "C' be 90 Degrees East.

Then, the spherical triangle would have:

Angle "A" = 90 Degrees (the difference in the Longitudes of "B" and "C'")
Side "b" = 10 Degrees (90 - Latitude of Point "C' = 90 - 80 = 10 Deg)
Side "c" = 10 Degrees (90 - Latitude of Point "B" = 90 - 80 = 10 Deg)
-1 SIN A T
C = TAN | e |
| _ sinb cot c - cos b COsS A _ |
-1 SIN 90 T
C = TAN | e |
| __ sin 10 cot 10 - cos 10 COs 90 _ |
-1 1. 000 T
C = TAN | e |
| __ sin 10 cot 10 - cos 10 COs 90 _ |
C = 45.44 Degrees

Not e: Even though B and C are on the SAME LATI TUDE,
B is approximately North-East (45 Deg E of N of C!!!

D. EXAMPLES

kkkkkkkkkk*k

Al the exanples in this section do NOT include the variation of

the Magnetic North Pole fromthe (True) North Pole. The val ues

given in Section B includes, in addition, the @Qbla direction as read
froma magnetic conpass, and hence fromthe Magnetic North Pole.

Exanpl es: 1. Points around the North Pole (NP),
all on the sane Latitude, NEAR THE NP.
2. Points around the North Pol e,

on constant Latitudes, upto Equator.
Points on the sane Latitude as Kabah.
Points all around Kabah (0 Deg to 360 Deg).
Poi nts on the sane Longitude as Kabah.
Poi nts at approximately the center of

U S. A, France, Australia, Japan.

ookw

EXAMPLE D-1: Points around the North Pole (NP), all on the sane Latitude,

This is an | NTERESTI NG EXAMPLE. It seens contrary to "intuition".
Many CONCEPTS COF SPHERI CAL TRI GONOVETRY can be understood by this



"extrene" case of pints on a constant Latitude circle around and
NEAR THE NORTH POLE.

Consider a Circle around the North Pole with a small radius

of only ten (10) feet. Choose "N' as the center of the circle.

We choose four points around the circunference, "A" at 0 Deg,

"B" at 90 Deg, "C' at 180 Deg, and "D' at 270 Deg. Choose the

positive direction of the "X' axis fromthe center of the circle,

"N', through the Point "A" on the circunference. Choose the positive
direction of the "Y' axis fromthe center, "N', through the Point "B" on
the circunference. On this snmall scale for our circle, ALL PONTS "A", "B",
"C', "D', and "N' ARE DI RECTLY VI SI BLE FROM EACH OF THE OTHER PQ NTS.
Join DA and drop a perpendicular fromNto DA to intersect DA at "E".
Extrapolate NE to neet the circunference of the circle at "F".

Y

N

| B (90 Deg)

)
C N | A (0 Deg)
(180 Deg)+----------- e R > X

D (270 Deg)

Since the center of this circle is the North Pole, "N', each | NWARD- DRAVN
RADI US, from any point on the circunference woul d be the NORTH DI RECTI ON

for that particular point on the circunference. Simlarly, ENis the North
direction for point E. These North directions are NOT parallel to each other.
The North directions converge to the center of the circle, which we had
chosen as the North Pole.

The North (N) direction is defined as the direction pointing to the
North Pol e. The AZI MJTH (angul ar direction, in degrees, of any one
point fromany other point) is the angular rotati on FROM NORTH,

in a O ockw se direction.

The follow ng can be obtained, by direct inspection (no need to calcul ate):

>From "A" the North direction is AN (0 Deg Azi nuth).

The direction of "B" from"A" is "North-East" (NE), ( 45 Deg Azimuth).
The direction of "C'" from"A" is "North" (N, ( 0 Deg Azimuth).
The direction of "D' from"A" is "North-Wst" (NW, (315 Deg Azimuth).

>From "B" the North directi
The direction of "C' from™"
The direction of "D' from"
The direction of "A" from?"

wow g

nis BN (0 Deg Azinuth).

is "North-East" (N-E), ( 45 Deg Azimuth).
is "North" (N, ( 0 Deg Azimuth).
is "North-West" (NW, (315 Deg Azimuth).

>From"C' the North direction is CN (0 Deg Azi nuth).

The direction of "D' from"C'" is "North-East" (NE), ( 45 Deg Azimuth).
The direction of "A" from"C" is "North" (N, ( 0 Deg Azinmuth).
The direction of "B" from"C" is "North-Wst" (NW, (315 Deg Azimuth).



>From"D' the North direction is DN (0 Deg Azi nuth).

The direction of "A" from"D" is "North-East" (NE), ( 45 Deg Azimuth).
The direction of "B" from"D" is "North" (N), ( 0 Deg Azinmuth).
The direction of "C' from"D" is "North-Wst" (NW, (315 Deg Azimuth).

Since the circle has the North Pole as its center, the

points on the circle can be considered as a having the sane |atitude,
the latitude being very close to 90 Deg (but smaller than 90 Deg,
since the Latitude of the North Pole is exactly 90 Deg, by definition).

We note sonme VERY | NTERESTI NG f act s:

kkhkkhkkhkhkhkkhkkhkkhkhhhkhkkhkkhkhhhkhkkkhk k hhkkkhk k k kkkk**

Al points on the circle have the
Even though "B", "C', and "D' are
"B" is North-East (NNE) of "A", C
Simlarly, C, D, and A are on the
Cis NFNEof B, Dis Nof B, and A
Dis NEof C Ais Nof C, and B

SAVE LATI TUDE.

on the sane latitude as "A",
is Nof A, and Dis N-Wof A
sane | atitude as B,

is NWof B, and sinmlarly,

is NWof C

Ais NEof DD Bis Nof Db and Cis NWof D.
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* When "B" is North-East (N-E) of "A", for this small circle, *
* "A'" is North-West (NNW of "B" !'ll  (NOT SW!!Il) *
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The direction from"A" to other points on the same Latitude circle is

al ong points that are on the LI NE-of-the- SHORTEST- DI STANCE j oi ni ng t hat

particul ar point and the point "A". The Line of the Shortest Distance is
al ong the GREAT CIRCLE. The direct direction is NOT al ong points on the

sane Latitude. (Only exception is for points on the equator).

The SHORTEST (Direct) DI STANCE between any two points on the surface of

the earth is along the Geat Crcle.

We al so note that at the point "A", due "East" is 90 Degrees Cl ockwi se (CW
fromthe North direction (Nis along the radius AN, hence is perpendicul ar
to the radius AN, and hence tangential to the circunference of the circle.
If a person travels due East from point "A", and that person travels in a
"straight line" (along the Geat Grcle) and does not change direction,
then he would be traveling along the tangent (at"A") to the circle,

and hence noving "away" fromthe circle. This would cause the latitude

of the person to change while traveling in the "straight |ine" !!

As the person travels in the "straight line" the direction of East

woul d no | onger be "straight ahead" since the North direction would

change and hence the Ease direction would al so change !

Consi der again the "small" circle around the North Pole.
For a person to "FACE' Point "A" from Point "D', that person would have
to face in the North-East (NNE) direction at "D'. Wen that person travels

in a "STRAIGHT LINE" along DA, the person is INTIALLY ORI ENTED t owar ds

t he NORTH EAST direction (defined at Point D) while AT PONT D. Conti nuing
to travel fromD, WTHOUT CHANG NG THE DI RECTI ON OF TRAVEL | N THE
"STRAIGHT LINE" to an internediate point E (note that NE i s perpendicul ar
to DEA), the | NTERVEDI ATE ORI ENTATION is DUE EAST AT PO NT E, to continue
fromE towards A, Further continuing to travel fromE WTHOUT CHANG NG
THE DI RECTI ON OF TRAVEL IN THE "STRAIGHT LINE' to a final pint A the

FI NAL ORI ENTATI ON i s SOUTH EAST at PO NT A
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* TRAVEL EVEN IN A "STRAI GHT LI NE' CAUSES *
* THE ORI ENTATI ON TO CHANGE WHI LE TRAVELLI NG *
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STRAI GHT LI NE TRAVEL FROM PO NT "D', THROUGH PO NT "E', TO PO NT "A":

LOCATION PO NT: Point D Point E Point A
ORI ENTATI ON: Nor t h- East East Sout h- East
NORTH DI RECTI ON: DN EN AN

If the person traveled a little distance due East from Point D,
since direction East is no longer in the person's line of travel
(the North direction changes from point to point) the person
re-orients towards due East and again travels a short distance,
and again re-orients towards the new East direction and travels a
short di stance, then that person WOULD BE TRAVELLING IN A Cl RCLE
(fromPoint Db to Point F, to Point A and woul d NOT be traveling
ina "straight line" fromPoint D, to Point E, to Point A

EXAMPLE D-2: Points around the North Pole (NP), on constant Latitudes,

This is the general case of Exanple D-1 and D-3. W wll consider only
four (4) points on each Latitude, at Longitudes 0, 90E, 180, 90W Degr ees.
Since both the points are on the sane latitude, the equation for the
Azimuth (given in Section C is reduced to:

-1 1. 000 T
| _ sin (PH) |
where ANGLE PH = Latitude

Near NP Near Equat or
N Latitude: 89.99 89.9 89 85 80 70 60 50 40 30 21 20 10 OO
Di rection
"AfromD': 45.00 45.0 45 45 45 47 49 53 57 63 70 71 80 90
"BfromD': 00.00 00.0 OO OO OO OO OO OO OO OO OO OO OO0 OO
"C fromD': 315.00 315.0 315 315 315 313 311 307 303 297 290 289 280 270
(Al Directions are Azinmuthal, ie E of N)

180
[------ [------ \
/ B | \
/ | \
I
90 | | N Al| 90
West | ----------- R | East
| C I I
( I )
\ | /
\ | D /



0 Deg
I
West <------- |------- > East
I
PLAN
90N
f------ [------ \
21N / | \
\ / | \ /21N
Y | ). ! KABAH
I S I
Equat or O |----------- e | 0 Equator
I B I
I ( I )
21s \ | /
\ | /
V- - [------ /
90S
140 W | 40 E
Long <------- |------- > Long
I
ELEV

Pl aces on any particul ar Longitude are the sane distance apart
if they have the same difference in Latitude.
A 10 Deg difference in Latitude has the sane distance at any Longit ude,
and the distance is approxinmately 692 mles.

Pl aces on any particular Latitude are the sane distance apart
if they have the same difference in Longitude.
A 10 Deg difference in Longitude has a greater distance at
Latitudes closer to the Equator than at l|atitudes closer to the Pol es.

At the Equator (00 Deg Lat) a 1 Deg Long difference is 69 mles,
further north (40 Deg Lat) a 1 Deg Long difference is 53 mles, and
further north (60 Deg Lat) a 1 Deg Long difference is 35 mles.

EXAMPLE D-3: Points on the sane Latitude as Kabah

Al'l points have the sane Latitude as that of Kabah (21 Deg N).
The Longitudes are taken in steps of 30 Degrees (Kabah: Long 40 Deg E).

For ease of presenting the directions, the Lat and Long of Kabah have been
approxi mated to: Latitude 21 Deg North (21 Degrees 26 M nutes)
Longitude 40 Deg East (39 Degrees 49 M nutes)

Lati tude 21N 21N 21N 21N 21N 2IN 21N 2IN 21N 21N 21N

Longi t ude 10E 20W 50W 80W 110W 140W 170W 160E 130E 100E 70E

Direction * 85 78 70 58 37 0 323 302 290 282 275
* Al Directions are Azimuthal, ie E of N

Note that the Azinmuths to Kabah CHANGES even though all the points are
on the sane Latitude of Kabah (21 Deg N. In fact, the Azimuth is 0 Deg,



ie due North, when the Long of a point is 140 Deg West, this direction is
90 Deg CCWfrom East !!

140 180
West\ /------ [------ \
/\ | \
/ \ | \
v
90 | \| | 90
West | ----------- e | East
I |\ I
( |\ )
\ | \ /
\ | \/
\--mo-- [------ /[ \ 40 East
0 Deg KABAH
I
Vst <------- |------- > East
I
"PLAN

We will consider eight (8) points around the Kabah, with each point at
a constant difference (DIFF) in Latitude (Lat) and/or Longitude (Long)
from Kabah. The direction for the Qbla would be the direction for the
"Shortest Distance" to Kabah.

For ease of presenting the directions, the Lat and Long of Kabah have been
approxi mat ed to: Latitude 21 Deg North (21 Degrees 26 M nutes)
Longitude 40 Deg East (39 Degrees 49 M nutes)

z
O
I

n Difference in

| Lat & or Long
I

I

O = Point "Ch", Oigin
6 3 7 0 = Nuneral Zero
[-----mmmm- - A ]
(OtD, OD) (O+D , ©+0) (O+tD, O+D)
I I I
I I I
I I I
2 | | O | 4
om e Foe e e . > E
(O+t0, OD (O+0 , ©+0) (O+t0 , O+D
I I I
I I I
I I I
5 | | 1 | 8
[-----mmmm- - A ]

(0D, OD (0D, 0+0) (0D, OtD
(Latitude, Longitude)

DI RECTI ONS TO KABAH FCR PO NTS AROCUND KABAH
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* Pt|Guess| Difference in Latitude and/or Longitude of points from Kabah *
*

*

* No|Angle] 0.01 0.10 0.5 1 2 5 10 20 40 60 *
kkhkkhkhhkkkhkkhkkhhhhkhkkhkkhkhhhkhkhkkhkhhhhkhkhkhhhhhhkhkhk hhhkhkhkkhkhhhkhkhkkhk hhkhkk k d hkhkhkk,k d khkhkkk,k*,* k k*k*k**%
* | | *
*1] 0] 000 0.00 0.0 00 00 00 00 O 0 O0°*
*2] 90| 89.99 89.98 89.9 89.8 89.6 89.1 882 86 83 78 *
* 3| 180 | 180.00 180.00 180.0 180.0 180.0 180.0 180.0 180 180 180 *
* 4| 270 | 270.00 270.02 270.1 270.2 270.4 270.9 271.8 274 277 282 *
* | | *
* 5| 45| 43.03 43.02 42.99 42.95 42.88 42.7 42.6 43 46 55 *
* 6| 135 | 136.97 136.96 136.93 136.88 136.79 136.5 135.7 134 127 117 *
* 7| 225 | 223.03 223.04 223.08 223.12 223.22 223.5 224.3 226 233 243 *
* 8| 315 | 316.97 316.98 317.01 317.05 317.12 317.3 317.4 317 314 305 *
****)l\'**********************************************************************

Not e that our "Q@uess" at Point No.2, for the direction of the Kabah is

90 Deg (ie Due East). As the difference in Longitude from Kabah increases
(but at the sane Latitude), the directions to the Kabah changes upto

78 Deg E of N (NOT CONSTANT AT 90 Deg) for a Longitude difference of 60 Deg.
from Kabah. Simlar variations are evident for nmany of the other points.
Al'so note that the actual distance for 10 Deg North/South is greater

than the distance for 10 Deg East/Wst because Kabah is not at the Equator
but is at 21 Deg North.

EXAMPLE D-5: Points on the same Longitude as Kabah

Al'l points have the same Longitude as that of Kabah (40 Deg E).
The Latitudes are taken in steps of 30 Degrees, (21N, 51N, 81N,
69N, 39N, 09N, 21S, 51S, 81S, 69S, 39S, and 09S) with internedi ate
| atitudes at | ocations of interest.

For ease of presenting the directions, the Lat and Long of Kabah have been
approxi mated to: Latitude 21 Deg North (21 Degrees 26 M nutes)
Longitude 40 Deg East (39 Degrees 49 M nutes)

Lati t ude 20N 21N 22N 51N 81N 89N 90N 89N
Longi t ude 40E 40E 40E 40E 40E 40E 40E 140W
Direction * 0 - 180 180 180 180 180 0
N - S S S S S N
Lati t ude 90N 90N 89N 69N 39N 22N 21N 20N 09N 20S 21S 22S
Longi t ude 40E 140W 140W 140W 140W 140W 140W 140W 140W 140W 140W 140W
Direction * 180 0 0 0 0 0 0 0 0 0 + 180
S N N N N N N N N N + S
Lati t ude 20S 21S 22S 51S 81S 89S 90S 90S
Longi t ude 140W  140W 140W 140W 140W 140W 140W 40E
Direction * 0 + 180 180 180 180 180 0
N + S S S S S N
Lati t ude 90S 90S 89S 69S 39S 09S 20N 21N 22N
Longi t ude 140W 40E 40E 40E 40E 40E 40E 40E 40E

Direction * 180 0 0 0 0 0 0 - 180



S N N N N N N - S

* All Drections are Azinuthal, ie E of N.
Direction of 0 Deg is due North = N
Direction of 180 Deg is due South = S

+ The Q bla direction can be in ANY DI RECTI ON si nce
this point (21S 140W is directly opposite to the Kabah
on the spherical gl obe.

Not e that even though at the Latitude of 69N (this Latitude is N of Kabah),
and at Longitude of 140W the direction for the @bla is NORTH !'!
Simlarly even though at the Latitude is 51S (this Latitude is S of Kabah),
and at Longitude of 140W the direction for the @bla is SOUTH !'!

90N
f------ [------ \
21N / | \
\ / | \ /21N
Y | ). ! KABAH
| S Co
Equat or 0O |----------- e | 0 Equator
I B I
I I )
21s \ | /
\ | /
V- - [------ /
90S
140 W | 40 E
Long <------- |------- > Long
I
"EL EWV

Latitude Longitude Qbla Direction from TRUE North

Australia: 30 Deg S 130 Deg E 289 Deg E-of-N (19 Deg N of W

France: 43 Deg N 3 Deg E 113 Deg E-of -N (23 Deg S of E)
Japan: 35 Deg N 140 Deg E 293 Deg E-of-N (23 Deg Nof W NOT S of W
U S A : 40 Deg N 100 Deg W 39 Deg E-of -N (51 Deg N of E; NOT S of E)
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"“AND ALLAH (swt) KNOWS BEST, AND HE | S MOST W SE"
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"YOU (the Muslins) are the BEST NATION that was brought to humanity,
enjoining al-ma' ruf (the right) and forbiddi ng al -nmunkar (the w ong)
and believing in ALLAH'

THE HOLY QURAN, Chap 3, Verse 110.

OF ALL THE DI VI NE BOOKS THAT THEMSELVES CLAIM TO BE THE WORD OF GCD
THE HOLY QURAN | S THE MOST AUTHENTIC TO I TS ORI G NAL REVELATI ON! ']

© End of Documnent

Look For The CRESCENT MOON ( HILAL ), - >>>
It s One O THE MOST BEAUTI FUL OF CREATIONS; ---- >>>>
Then OfFfer An | NTENSE PRAYER To The ONE CREATOR, ---- >>>>
Al Sincere DEVOTIONS Are Surely ACCEPTED. --- >>>
* * * * *
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