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Date 22 12-20 No. 

CHAPTER 27: LOP 6y THE SUN 
Exercise-28 (Azimuth Sun) 

Chron time is given & ts eror s given,then thiS 0u 

we_get MT 

ChYo 
Ersor slou 

13h 08m 10s 
Olh 08m 10s eR (H} (4) 02 12s 

N+0Vm 128 

MT 
13h 10m 22s< 

0lh NOm 22 S O this 

So we fnd (03h 09m |2S 
LITCY (403h 09MLS Prs this is a Sy 

LMT 
probltm,so Sw 

22h Olm 0S will no thtre at 13 10h 0lm 10S 

SO aMTIS-

MT 13d 13h 10m 22 

No Chron 04h 0lm 52S 6h orm 52S 

ChTon slow- () 04m 205 (tbYm/20s 
CnMT 20d o4h o6m 12S OR 16h 06m 12s 

UTIE-+) 04h 38m 98s 04h 38m 98s 

LMT 20d 0h YSm 00S A 20h 45m 0os 

nMT 20d 0uh 06m 12s 

3 G7HA{20d 04h) --238 24 6' Dec(20 ouh)- 20' 359'N 

Increment (06m/2) 33:0 
CnHA Sun : 239 57:6' 

d(0 5)- 01 

Decinoton Sun- 20° 360'N 
long Ce) :() 69 42-0 
uA Sun 309 39 6' Lat 44° 3' 

P 360-LHA 

P 360 309 39-6 
P 50 20-4' 

A Tan tat B Tan dec 
TonP Sin P 

A- Tan 44° 3 B Tan 20'36 

Ton so 20 y sin so'20y 
A 0815(Snamed opp to lat B- 0-88 sane Os dedinho xpect when UHA is 

bw 090* 240 

At8 (Same name add/ duff norie SubArp 
C 0 815 -0 488 

C 0 327S 



No. Date 22 12.202 

Tan Az- xstot 
Tam Az 1 

0 327x tos 44 3 
Tan Az y.289 

AzS68 HD i bo-
Sameas e HA is18 30E 

N 

T Az 103.2° (180-6-8) 
CAz 100 

CEnor= 3 2°E 

V 8E 

D 48'w 
207 c we'knó TLC 

T032 /00 

: 

b E& lecs in 12n 
CPS 22d \oh o9m 38 ' 

Dec22dj0h) 05C'N 
F dl0) 0 2 

CaHA Sun (22d ioh) :331°51-4' 

crement (09m 38): 2° 24 55 
CnHA Sun:33 059 

Long(e): (GH}85 uo o 

Decination Sun0 5-8'n 

HA Sun259 55 9 Lat 18 20'N 

pis9° s59 

C A- Tan tat 8Tandec 
TanP Sin P 

A Tan 8°20 8Tan o'S-8 

ToN 59's59 Sin sI's5-9' 

A 0-/92S 7 026 0.002 N 

CA-B FE A 

c 0-192-0:0021 A 

CO190S g 1 

Tan Azcx tos lot 
Ton Az %1g0 x cos 18°20 

F SR 



No. 10 Date 22 12-2 

Ton Az CEG 5:5446 

Az 9798 N 
T Az 259 8 (180+793) 
CAz 26s 

V 

Compass Ev 52"N 6 259.8° 

V 2° W 

D32W 

LMT 1Id 16h t8m 00s 
TOnetme- Uh 30m 00s 

CMT 19d 04h 48m 00s 

CnHA 19d o4h) 234 228 Dec (19d 04h). 20°28 's 
Increment(Y8m 005) 12 00-0' 

HA Sun 249° 228' Decbnation Sun 20 28 8's 

Long CE) :(17s°31 0n 131 
LHA Sun 64°63-8 

P-6° 53 8 
Lat-4016s 

ATa latonil 
TanP SinP) 

A Ton A°1C B-Ta 20 28-8' 
Tan 64s38' Sin 6y s38 

A-0-397tN 6 0412S 

C -A 
C 0412 -0-39 

-

C 0 015:S 

Ton A excws tat 2T 
Tan Ar bousx os 40'16' 269 3 26 

CM Tn Ar 87.369 

Az S89 3°n -
T Ar 269 3° 

CAz267 

CEnoy 2-3.E 
V 2:3E 

D 0° 



No. Date 22 12 202 

4-
CnHA (30d 1h) 345° y2s 

CPS 3ud I1h 00m 52s 

Dec(30d Hh)- 1y°578N 

d(0 7) ncrement(00m 52s)- o 13.0 
HA Su 345 55 S Decti nation Sun: ty°St8'N 

Long) :60 12.0 
LHA Su 28S y3:st Lat- 00° 00-o 

P 360-LHA 

360'-285 43 s 

P 7'16s 
A Tan 1at B Ta0 dec 

Tan P Sin P 

A Tan 00' 00:0' B- Ton y°s73 

Tan 7h6s Sin 7y6 s 

A 0 B 0278 N 

C 0 278N 

Tan Az Ycxcosat 
M Tan Az %278x cos oo' poo 

Ton Ar 3:597 

AT N F45°E 

T Ar 74 5 

C AZ 80 

CEs1o3 5:S°w 

V 

D 4S'w 

1h lOm 25s 
5) Chron - OSh 10 m 2Ss 

00m 0Ss Eror fast - G 00os s 

nMT Qh 10m 20S h 10m 20s 

00h 00m 00S HT boh0om 00 

1h 10m 0s LMT-OSh 10M20 
-

CMT 31d 1h 1Om 20 



12 Date 22 12-20 No. 

CnHAL3Hd 14h) 7458' 
Intt enent(10m 20s): 235 0 

Dec/3id 17h) 8°196'N 

dlo9 0:2 
CnHA Su 77339 Det Su 8°198N 

bong 00 00 0 

HA 77° 93' Lat- 10°r's 
P- 7733-4 

A Tan lat B Tan det 

TanP Sin P 

A Tan 10° BTan8° 198 th 
Tan 71 334 sin77334' 

A 0 0 39 ni91 1 B: 6-1y9 N 
CE At6 

C0039 t0 i99 
C 0:188 N 

Tan Ar cxcostat 

Tan Az 0188 x cos toinra 09E A 

Tan Az : 540 
AzNT9 5 w 

2805 

277 5 

T A- 280 5° 

C Az 2820 

C Ero 5° 

V3° 



Exercise-29 CAPTC M CRIVASTAVA RSAZ Sun No. 13 Date 24-12.202 

Cos RAZ/S AZ Sin dec 
COS Iat 

LOng E GMT 1est 

Long N nMT bet 

OHtuie: +02g'N 
Cep 

LMT Sunnse 02 0Sh 28m 00OS 

LIT(E): () 04+h 1tm 20s 

CaMT Sunise : 02d 0lh 10m 40S 

Dec(o2d 01h)7 50 5'N 
dlo 9) 0 2 

Decwnation Sun: 7 s0 7N 

COS RAz: Sin dec 

COSIat 

Cos RAzz Sin 7 50 
COS 46 28 

CoS RAz 0.179 

RAz NHg.7 
bcz it is 90 Same as 

otet 
Sing sun M 

TAz 79.7 
C Az 90 

C Eror l0:3 wN M 

V 

rar 5 
Dev 5 3°w 

LMT SMset : old 18h 38m 00s 

h 59m 0os 
(2 

LITOW): 

CnMT Sunset : 02d 06h 37tm 00s 

Dec(o2d 06h): IS 30 8 N 

dlo ) 0-9 
De ctination Sn: S° 3.2' N 



14 Date 24 12 No. 

COS SAz Sin dec 
COS tat 

Cos SAz= Sin 1S 31:2 

Cos 30 06 

Cos S Az 0 309 
00 288 

SAr N 72-0° M 

T Az 288 
-St CAz 28s° 

CEor 3E 

Vor - 2" 

Dev Se 

( LMT Sunset : 20d 20h i9m O0s 

LITN):(9 03h 05m 98s 
nMT Sunset: 20d 23h 24 m 48s 

Dec( 20d 23h) : 20' 57s 
dlo:) 0 2 

Dectnotion Sun 20' 5.9'S 

COS SA-Sin dec 
COS ot 

Cos SAz Sin 20'S9 
COS 520 1 

COs SAz 0. 58935 
SAZ S53.g' 

TAzz 2339 
C Az 23y0 

C ETrOr 01w 

233 9 

Var 3 
Dev 2-9E 



No. 15 Date 2512-|202 
Chronthme QD 20d 00h 10m 0OS 30d 12h 10m 0OS 

(slee) 0Sm joS ) OSm 10s 
CnMT 30d o0h 1Sm OS (OkJ 30d 12h Sm iCs 

LIT (E) ) 07h 20m 98s 
LMT: 30d 0H 3Sm 58S 30 19 3Sm $8 

LMT Sunnse: 30d 0Gh 16m Gs 
uTCE) (9 0H1 20m 48& 

UMT Sunnise : 29 22h 5Sm SBs 

Dec( 29d 22h): 21°39 2's 

dlo4) Oy' 

Denodion Sun 21 39 6'S 

COs RAz= Sin dec 
OS 1ot 

COS RAT- sin 2° 39 6 M 

Cos 49 '18' 

DS RA2 566 129 5 S L-
RAZ S555E N 

TAz 124 5 
CAz=Il6 

C CrYo? 14 5"E 
Vay t1O°E 

Dev 4 SE 

23d OSh498m 

LIT():(+) 03h olm y8 
LMT Sunnse 

CnmT: 234 13h504m 481 

Decnation(?%d 134): s° o° 20-
d(10) 8 

Dewnoton Sun S W 21s' 



No. 16 Date 25|12a 

COs RAz= Sindec 
COS lat 

COS R Az Sin O° 2 5 L 

COS O0' o0 

RAz S89.6E 
T Az 90. 
C Az 94 
Eror 36° 

94 93 
M 

4 

Vara 2: 

Der 0-9 

Latitude - pasition of observer 

Tec -posith on of body (sun) 
F Tf Lat is io N Dec is 2 N, T alt will be n | Lat Dec, same a 

Lat 10'N Dec 8N, T olt wil be SLat 7 Dec, oP 
Lat 0 °S Dec 8's T0lt oill 6e 

Lat S Dec -|2S Tatt wil be s 



Mer. At Swy 
No. 17 Date 24-12-202 

LOP iS away E-W 
N 

DC meY: &lt is he true altituale of o CceLestial body when.It s 0a the 0bserver's mendian Hs azimuth at that bme will be ethes 
N(000) 0 s(/80) 

SO LOP in both the casee be 090 270 
Thwnb Tules 

)teCon) - =) } 1e (off) - t) 
2) Dip: ( 
3 Name of T« alt see in previou Pog) 

4 MZD= 90-T AIt &naned 0PPOsite to T ut 
5 MzD & deo Same name ada, eian he nanme 

affevent name suhstat, Keep the nome of torger one. 

Exerise-30- Lat by me att Su 

LMT mer pass - 21t 12h im 00s 

LIT(N)- 0th 2/m 20S 

CaMT mer pass 2d 19h 32m 20s 

Dec(4dI9h): 19 54*S 

&lo s): 0:3 
Decbnahon Sun: 9 550S 

Sextant altitude: 85°03 55 

E(oFF) +) 1.6 

0bserved altitude 8S° 5 

Dip b (H¬- /om): G) S e' 

APparent altituae: 84°59.5' 

Total com LL C)l61 
TTue Atitude : 8s°IS6' N 

MZ 444-4S 

Dec i9 5So's 
Lat: 2 390's 

LOP E-W 



No. 18 Date 2512 2 

LMT mer. pass = 0ld 12h 00m 00S 

LT(C)= ( 03h 21m 48 

CnMT mes pass old 03h 38m 12S 

Dec(oid o 8h) 8 06 0'N 

d(o 9) G0-6 

Decinotion Suy 8 054N 

Sextant atitude: 82 104 
E(on) 24 

0bseved athtude: 82° 8.0' 

Dip (HE-In): () *3 
APparent attitude 8" 0 7/ 

Total w UL 16:0' 
ue Atude: 8f° 4y. N 

MzD 08° i5.3'S 

Dec 08 05@N 
ut 00 99's 

PL E w 

LMT Mer. pass: 0ld ih 5tm 001 

uTCE)G h s9m Ss 

CnMT Mer- Pass 300d 23h $am 08s 

Dec(30d 23h) I5 06 g N 

d(0 (t) 0-7. 
eclnction Sun : I5 07-6'N 

Sextant AHtUde: 69° 35-9 

DpHE-1Sm): (4 6 8 
Apparent atitude: 6y° 29 1 

10tal cor-U.t) 15S 

TYue atitude: 6y°49-6'S 
MZD2S* IS 4'N 
dec I5° c9-CN 

An23:n'a 



No. 19 Date 2512 202 

LMT Mey. pass: 1y d lh SSm 00 
LIT(N): (+) 0th S 93s 

CMTmer pass.14d 19h q0n 48s 

Dec(ud 19h): 3° 28' 
d(-0) (H 07 

Dec swn 3°2 1'N 

Sextant autitude: 329-8 
1E Cof) (d 32 

06servea asttude Ft 33:0 
Dip(nE-12n): t)6 

Apparet atitude 70 26-9 

To-laf orr Ul: )162" 

True atitude 70° l0-7' N 

(949-3s MZ D 
:3 2.1'N 

: 16 Y7-2 's 

Dec 

PL-E-w 

6 LMT Mer pass - 0id h 49m bO 

LIT)G) 04 h 14m 125 

nMT mey pass 01d 16h 06 m 12s 

Dec(0ld iéh): 21° 55 6's 
dlou) 0 0 

Decunation&un: 21 SS 
Sextant altitude : 6124-5S 

IE (on) (9 2 4 

Observed autitude: 61° 25 
DP(HE-14m): ) 6-6 

APParet ahitule: 61 18 S 

Totat co L .(9 (SY 

me atitu 6133.9' as 
MzD 28 26.1'N 
Dec : 21 SS C'S 
Lat 06°305'N 

Inf-F-w 



INTERCEPTI Date 29 12-No. 2.0 

The intercept foTmula 

COC CzDE Cos P cos 1at Os dee tSin 1at Sin dec 
f iat k dec ave of same name (t), opposite name (7 

Exercise-31- Intercept Sun Since, is 

ChYon ti me: 10 h 54,m 5 OY22 h sy. m5s LMT 1SiAM 
SO, wethe Eror(lou) (t O0m Y6S 00 00 m 46s 

MT D5dIo.h 55m 40 s OR) 04 q22h 55myo s tO L 

LITTE) 10 h o m40s t) 10h h 0Ym yo's 

LMT 05d 2h 00 m 20S 05d Ph 0 M20s 

MT 04d 22.h 55 m40,s 
CHA Sn (04d22n) : 147 06-g' Sex AH 35 59 
ncvement (55m 40) 13 550 IE (off} 3 

:161 19' C HA Sun Obs At 36 o4 
DipHE 30m): 96 

Decinaion(64d 24):.06 3 iPP aut 35 50-7 
d-0)H 09 Tot: Co Lt: (t) I4. 9 

Dectnohion Sun 06° oy S True alt: 36 5-6 

TiD 53 s43' 
CnHA Sun: 61 1:9 P 360-UIA 

P 47 8: 

LAt 38u's 
LONKE) GHISI 10-0 

LHA Swn 312 I1-9' 
LOt & dec ave same name, so t 

COS CZD COSP. COs Iat COS det + Sin lat Sindec 
Cos Cz C0s 4748 1 Cos 38 1 tos 06°0y Sin 33'.sin 060 
COS CZD 658378 

C 53° 516 
72D 53°543' 

27 AWA 
A Ton lak B=Ton dec 

TaN P Sin P 

A TOn 38'' BTan oc' 0.4 
Ton 4948 Sin 47 y81 

A 0713N 60.142 S 



No. 2 Date 3/: 12.202 
-

C A +8 

C 0 713--0142 
C 0571N 

Ton Az Yccos1at 
Ton A %.571* cos 38 
Tan Az 2 228 

Az 65-8 E' 

T Az 65 8(T) 
nterce 

LOP 155.8-335.8 

DR l0 

CnMT: 22d 10h 09m 38s 

CnHA (22d 10h) 331'sl4 VD Sextunt alhitude' 2o ' 04.9 
Invement (09m 38) 2 24:s' IE Con) ) 2 2 

bserved auhtude 20° 2-7 

*Dip(HE-%n): 88' 

APparet autir1 19 53.9 

nHA Sn 334 IS9 

LongE) ()85 4o00 
LHA Su 69 559' 

Total co iny Ul G 18- q 

True At 19 35-5 

P s9s59 
Dec(22d 10h): 0°5-6' 

dlr0) H 0:2 TZD 
Lat 48° 20'N 

10 24 s 
Decwnahon swmt o'S4 N 

COs Cz = COs P cos lat cos dec t Sin lat sin dee 
59'ss9. Os ys"20 cos o Sy'+sin ys 20' sin o'sy 

COS CZ) 0: 3392S8 

C2y F0 28.y' 
T2 70 2 5s 

Inter cept- 3.9 Towaids 
A Tan lat BTon dec) 

TanP 

A Ton 4s° 20 B Tan 0'S-6' 
Tan 59 SS:9 Sin 59s5-9s 

A o6S/ S 0 002 N 
60 649 S 



No. 22 Date 31 i2 
-

TOn Azexcoslat 
Tan Az %u9x cos ys 20 
Tn Az 2319 

Az: S667 
TAz 2e +T) 
LOP 1567 -336 

TterceP 
Toard 

DR 10a 

ChYon- 03h som 12s 

Eror(Hast)-( 02m 123 

CnMT- 03h 48m 0os 

LITE-(H}|lh y2m o0s 

UMT 1Sh 30m 04S 

So, MT 19d 03h 48m 00sS 

CnHA (19d 03) 222° 230 Sextant Alt- 43 27.4' 

Increment(48m 00s) 12 00 0' Eon) ( 5 
GaHA Sun 23 23 0 bsewed At-43 25 9 

LONn (E) :H 7s 310' Dip(HE-22m)- ) 8 3 

49 540 
49 Sy.0' 

HA Swn APParent at: 43 7:6' 

P TotaL to : C) IS 2 

True atttude: 43 32-8 Dec(19d o3h) 20 289's 
d(os) 5( 0 T 46 272 

Dectinahion Sun - 20' 28 s's 40 16 o' s Lat 

COS CzD: COS 1at. cosP. cos dee + Sin 1t. in dec 
COs C Os 4016' cos 4-9'sy-0'. cos 20 28S +sin 406. sin wBs 

COS cz) 0686 

CD46° 38-6 
T2 46' 27-2 

IterteptF I14TOwA RIL 

A Tan lat B Ton dee 

Tan P Sin P 

A Ton 40 16-0 B Tan 20 28 s 
Tan 49s40' Sin 49 54o 

0.713 N 8 0.488 S 



No. 23 Date 31 12: 20M 

C A-B 

C 0 T13- 0:488 

C 0:225N 
Tan Az Cxcosiat 

Tan Az Y6-25x ws 40' 16 
Tan Az: 5.82S Az tercep 

T7Owards Az N80 2 W DRIat 

T Ar': 279 8 (7) 

LOP 9-8-189-8 

CPS 30d 13h 00m 52s 

CnHA (30d 13h) I5°+2P Sex Alt-fA°13.4 

IE (Off)-() Increment (00m s29) 0° 13-0' 3-

CnHA Sun S 55 0bs At- 44° 16 5 

wng () : H60°12-0o DipHE - n)-(79 
UA Sun 3I5 y3.7 App: Alt-44'8 6' 

P +4°16-3' Total con v- (416 8' 

Dec(30dI3h): 14° 59.3'N True alt- 43°s1-8' 

dlo ): Ct) 0-0 TZD- 46'8.2 

Decinadion Sun: 14° s9.3'N Lat 00° 20'N 

Cos CzD CoS lat cos P COs dec + Sin lat sin dec 

COs CTD = cos 00°2'. cos 4463 tos 14's93'+ Sin 0020' sin 14 59-3 

COS C2 - 0 693 

CzD 46° 04-1 
TLD 46 8-2 
IntercepPt AwAY 

A- Tan iot B Tan dec 

TOnP sinP 

A- Tan 00 20 B Tan 4 59 3' 

Tan 44 163 sin 4t163 AU 

A 0 006 S B 0 383 N -DR lats 
tercep 

A way C 0 383-0:006 

C 037+7 N 

Tus ATYo377% tos 0o' 0' DR 1on9 

Az- N69 3 E TAz-69 3' LoP=l533-339 3 



No. Date 312 

chYon time 03 1m 30S Sh im 30s 

Eror(taut -( Olm 20s Olm 20s 
(OR ISh 10m 10s ba qUestian 

ISh 10m 10S VSaHs PM nMT 03h lom 10S 

TE 0Oh 00m 00s 00h 00m 00s 

MT 03h 10m 10s ISh 10m 10S 

CnMT 31d I5h 10m 10S 

nHA (31dIsh): 44 s8:0 
nrement(10m0s): 2' 32:5 

Sextamt Alt:3y s4 0' 
eon) :(9:5 

nHA Sn 46 30 S Obseved At: 34 525 

ON 00 00 0' Dip(HE-tnm) 7:3 
U1A Sun 46°30s' APparent at: 3 YS 

P 44° 30 s TOtal co LL: C) 19.6 

Dec(3id is): 8 24 True aut 34 59 8 
dfo 9) 0:2' TZD 55 0-2 

Jec Swn ° 21.2'N LOt 10IS's 

COS Ci COs lat. cos P. co sdec sin at. Sin dec 

CDS C os 1ois cws 4630 5. os 8'2- Sin io'tssin 8' 24-2 
COS CT 0:64 

Ci9y9 535 
TD5 



Hapey new year 

2022 

No. 25 Date 0101/2022 

LONG BY CHRON (SUN) 

VSin afomula we_calculate "obserwved long"_which is#e ongituude 
wheye LOP CYOSs the R at 

LOng by_chron. LOT8m COs P- Sio Talt Sin lat sindec 

COS Iat COsdec 1uta 

if tat& dec are same name ( 
different name (9 

Long by ehr0n, sign is opPosite to inter cept. Hene in fomuWa 

it is +not t (reme méer ire thi) 

Exercise- 32 1ong bH_chron Su 

C 19d o 3h 48m 00s 

CnHA (19d 03h) 222 23.0 Sex Ait 43 24.4 GMT- 03h 8 m 00s 

rement (4Sm 0os) 12° o0 o IE (on) (9 15' LITE)(lh 42m 0ys 

Sh 30m oys 23y 230 0bs Alt y3 25S 

Deiincion 19d o34) : 20 289'S DirHE-22m)- ) 83/ 

CWHA Sn LnMT 

Question say Pm Dh 

mT IS cOTTecE d(o (G0 APP at-93 i2U 
Deinaticn Sun 20 28-5's Total ton L (+) 15:2 

Lat 40 i6's Tre at+ 43 328' 

Cos P SinT au - Sin lat Sin dec 

COS at Cos dec 

COSP Sin 4332 8'- Sin 401C sin 20' 28SS 

COS yo'eCoS 20'28 5 

Cos P 0-64 

8 

Mer- pass 12h IIm 

SiAht is taken PM at shp that meand, Sigt is affer mer pas 
SO LHA -P) 

LHA P. 
utA 49 3 83' LHA CHA: 0bs longe 

LHA-CHA 0bs to1 & fit 

excees 180 subs-tra ct rom 360 

CHA 23 23:0 

Obs Long = 175°I5-8'E 

A- T lat B Ton dec 

TANr sin 

A-Tan 4016' 
TaN 49 383 

A 0.720 N 

B-Ton 20 28 5 
Sin yg 38. 8' 

6 b.y90S 



No. 26 Dale 22 

CA-B 
C-0:20-0:490 

C0 230N 
h Tn Az xcos iot 

Tn A2 30tes4e tE 
1o 

Tan A 2 5698 

Az-N 80 Az-
DRlot-TAz 27199(T_ 

OP 9:9-18 9 9 

Chron Hme-03h ilm 305 ISh il m 30 
Eor (fs - (9 Olm 205 

C)0im 20 
IShi0m 10s bez queshon-

Says-PM-At 
shp 

CnmT 03h 0m 10s 

LITC 80h COm 00i 

unT 03hl0m 0 (Sh iCm CS 

C T 31d ISh 10m i0 
Cn HA Sw (31dish) 4458-0 Sex aut- 34 S4 0 

In remert (0m j0s): 2 32 S eCOn) 
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