Faculty of Engineering
Prince of Songkla University

Final Examination 1% Semester 2007
October 8%, 2007 Room A401
221 ~ 361 Surveying II Time: 9:00 - 12:00 (3 hours)
Instructions
1. There are 5 problems In this exam. { 100 points)
2. Attempt all problems.
3. Books and lecture notes are not allowed,
4. Students can bring in cakculators and dictionaries.
5. Students can use pencils in the answer books.
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1) Explain the effects of parallax and refraction on astronomical observation. Also
sketch the diagram that clearly shows the relations among parallax, refraction, altitude of a

celestial body and the position of the observer. (10 points)

2) On October 11%, the observed altitude of the sun at the station A is 31° 20’ 35" at
14" 41™ 35° local time. The latitude of A is 37° 52’ 20” N and the longitude of A is 120° W.
The temperature during the observation is 75°F and the barometric pressure is 29.3” Hg. Tt 2
mean horizontal angle (measured clockwise) from the reference station B to the sun is 60°
01’ 57". Compute the azimuth of the sun as well as the azimuth of the reference line AB.

(25 points) Hint: GMT = Local time + 8h

3) Prepare the table required for staking out at every 100 ft. full station of a horizontal
curve by deflection angle method. Given the degree of the curve D, = 12° according to the
arc definition (Arc basis). the deflection angle 8 = 104° 36’ and the stationing at PI =
96+03.900 ft. Also calculate the stationings of PC and PT. (Using feet as a unit of
measurement) (25 points)

4) An entering grade of — 2.75% meets a departing grade of +1.25% at station
18+050.00 km. The two grades intersect at an elevation of 123.190 m. above mean sea
level. If these two grades are connected by a 300-m equal-tangent parabolic curve,
computing the elevation of points BVC, EVC and all full stations POC for every 20m. Also

determine the location and elevation of the lowest point on the curve. (25 points)
5) From the astronomical triangle PZS where P is the north celestial pole, Z is the
observer's zenith and S is the celestial body (the star). Using the principle of spherical

trigonometry show that.

CosZ = (Sind/CoshCos®)—Tan hTan @

Where
o = declination of the celestial body
h = altitude of the celestial body
o = latitude of the observer
zZ = azimuth of the celestial body

(15 points)




N
TABLE 1 5 TABLE 1
1 R - . . [ F N
SOLAR EPHEMERIS OCTOBER 1984 1. SOLAR BPHEMERJIS NOVEMBER 19 4
For O Tniversnl Time or Greenwich Civil Time i For O Universal Time or Greenwich Civil Time
—_— ——— s C——— Fa e — e, —_ e
Fap wool lime i’“ Loation of lime
e w . —_— )
Iy o Tlie Sun'c IHIC 4 Tres Sob, Tims Diiter GITA U Dy ol The Sun'e Ditf jn Trum $ol. Tisne Dilter [HIEY
Munth Apparem Declin 0T b ul i Mol Appieenl Die Tiny TR i . ol
& Week  Declination B 0 hom T of Thoe Phone Palmis d & Week  Dedinnton B D Doue Ty ont Tane hon o Folaris
e _ ‘ e . G e e
1 M S03 10.3  0.97 +10 16.3 .80 335 4i.2 1 1 514 25.1 0.80 16 23.9 0.05 06 10.5
2 TU 503 33.5 (.97 10 35.5 Q.79 336 40.1 2 FR Sl4 44,2 0.79 16 25.2 Q.02 017 09.7 H
3 W S03 S56.7T 0,97 +10 54.4 0.78 337 39.1 3 SA S15 03.1 0.78 +té 25.7_ 0.01 08 06.9 :
4 TH S04 19.9 0.96 +11 13.0 0.76 338 33.0 4 S0 515 21.7 Q.71 16 25.4 0.05 019 0B.0
5 FR 504 43.0 0.96 +1L 31.3 D0.75 339 37.0 5 M 515 40.1 0.75 +16 24.3 Q.08 0 0 07,2 f
6 SA 505 06.1 0.96 411 49.2 0.73 340 36.0 & Tu 515 58.2 0.74 416 22.3 0.12 01 D6.3
T SU S05 29.1 0.96 +12 06.7 0.7t .341 35.0 T W Slé l6.k 0.73 416 19,5 0.15 0O 2 05.5
8 K sS05% 52.0 0.95 +12 23.9 0.70 342 34.0 8 TH Slo6 33.6 0.72 +i6 15.9 0.19 0.3 Q4.0
% TU S06 14.9 0.95 +12 40.6 0D.68 343 33.Q ¢ fR Si6 50.9 0.71 116 11.5 0.22 0 & 03.7
10 W S06 37.6 0.94  +12 56.9 0.66 344 32.0 + 10 SA S17 07.9 0.70 416 06.2 0.6 0 5 02.9
11 TH S07 G0O.3 0.94 +13 12.7 0.64 3245 3l.0 11 St 81T 24.7 0.68 +16 00.1 0.29 0 & 02.0 #
12 _FR 507 22,9 _0.9% +13 2B.0 0.62 146 29.9 12 M SI7 4l.1 0,67 +15 S53.F 0.33 0 7 Ol.1
13TTSATTEGTES5.4 0 0.93 413 A2.8 §5.59 34T 28.9 1374 s17 57.2 0.66 +15 45.2 0.36 0 8 00.2
Ll sU $08 07.8 0.93 +13 57.1 0.57 348 271.8 14 W $18 13.0 0.45 +15 36.5 0.40 0 B 59.4
15 M $0B 30.0 0.92 +14 10.8 _0.55 349 26.8 15 TH 518 2B.5 0,63 *+i5 26.9 0D.44 0O 9 58.6
16 Tu 508 52.2 0.42 +14 2’0.0‘ 0.52 3%0 25.7 16 IR $18 43.7 0.62 +15 16.4 0.47 00 57.9
17 W $S0% 14.2 0.9t +14 36.5 0.50 351 24.7 17 SA 518 58.% 0.60 #15 05.1 0.51 01 57.1
18 TH 809 36.1 J.21 tl4 4B.5 Q.47 357 23.7 18 50 3519 13.0 0.59 +14 S2.9 0.5%& 02 56.4
19 FR 509 57.8 0.90 1l4 59.8 Q.45 383 227 19 M S19 27.1 0.58 14 39.9 0.58 0:3 55.7
20 SA 510 19.4 0.89 +15 10.5 0.42 354 21.8 20 T 519 40.9  0.56 1A Zé.1 .61 0'4 54.9 LN
21 SU 510 40.9 (.89 +15 20.5 ©0.39 25% 20.9 21 W 519 4.4 0.55 414 ll.4 0.65 05 54.1
22 M S11 02.2 0.88 +1% 29.8B 0.36 354 20.0 22 Tttt 820 07.5 0.53 +}3 55.9 0.68 0'6 53.3 :
23 TU  S11 23.4 0.87 +15 28.5 ©.33 357 19.1 23 FR 520 20.2 Q.51 13 39.6 O0.71 07 52.5 !
24 W S1L 44.3 0,87 +15 446.5% 0.20 358 18.1 2% SA S20 32.5 0.50 +13 22.5 0.7 O 8 &1.7 r
25 TH 812 D5.1 0.86 +15 53.7 0.27 359 17.2 25 SU S20 44.5 0.48 413 D4.6 0.78 O 9 50.% b
26 FR $12 25.7 0.8s5 16 00.2 0.24 000 16.2 26 M §20 56.1 O.47 +12 46.0 0.8l 0 0 50.1 !
27 SA S12 4641 0.84 +16 06.1 0.21 00l 5.2 27 iU $21 Gr.3 0D.45 tl2 26,7 0.83 0 1 49.4 .
28 SU 313 0&6.4 0.81 +le l1-1 ¢.18 002 l4.2 28 W 521 18.0 Q.43 112 66.6 0.86 D 2 4B.7 :
29 M S1.3 26.4 0.82 *16 15.5 0.15 003 13.2 29 T S21 28.4 Q.42 *ll 45.9 0.89 0 3 48.0
30 TY  SI3 46.2 0.B2 +1& i9.1 Q.12 004 12.3 30 FR S21 3B.4 0.40 +Il 24.5 0.92 0 4 47.4 \
31 W $14 05.8 0.81 +16 21.9 0.09 005 kl.4 Al SA 521 4T.9 +il 02.5 05 46.7
32 TH  S14 25.1 +i6h 23.9 006 10.5
o - ""]'f"'ﬁl‘f]"diffef(‘. meEshir declimtiornnd eqoation of time ace Fon the 4. Ilnnrfy ferenves i deciination amd equation of fime are fin (he 74-
hours following O-hours of date in lelt cokinn Hovrgfilowing O-hattis of dale in Teft eolomn . I
62 i 63 TaB t
TABLE 2 ¢ LE 2a /E_;
- A L'i Te corract Tabla 2. Sen Exam don below,
tFRH U e PR A Aok — B [T N |!l - o —- - = Sl
ne To be upplied to observed allitudes. See page 16) I Sl ilf,l,tfl?,‘,ﬁ (()%’ll"ﬁ‘l’;ﬁ'}\.g AROMETRIC
Bar. = 296 in. Temp. = 5071 } _ o .
R s T g AL I H - I o el
’ . LN . 3 - . Y ultl- i, Ty, Multi-
Measure el pais- g 5 Ao d | Retrac- R ; gl Cert, . :
A1 Al?n:i:Jnj }\t“(r"l: 1;::: i‘}\r”:‘:;’ll:- !l;:\( I’::]r.l { lll--\r‘.‘il . (,l,fm? ?Iflfr (-I_nrcl!(‘li) ”.,.,.l-) , Hier
I |
- e B | R R B 304 - 451 103
Laons o i i L \ ) ! ma | o 102 sie |! b ¥ fa
? i Ao nn ot 2373 04HT i
30 | oemg 1 ooas 7oA a0 4 oo we o 101 2 72an .78
6.7 7oA 645 G.15 19 00 293 0.14 e ans b oo 227 TE07 077
6.1 TS0 6.62 0.15 T: ) 2.05 014 i gia 0 e 224 60 0.70
4.4 nooo £.50 a1y 19 () 2.7 14 ’ n.RH 721 w27 ©onTn
IK.T 1207 0y 2.
. f [E IR 6.37 015 19 0 (AR il 484 Hud 0.5 fn.:g 3,’,‘;‘; :;'35
o a0 6.25 .15 20000 014 | 8.1 1783 5 21.2 9460 72
noan 613 015 21 0 0.4 I s
3.4 740 fo 015 22 014 ! ( 213 2075 6.9 20.9 LA 071
b 2371 Q.13 216 14242 am
2.7 . 272 2670 n.az 203 10042 oo
1.9 880 532 015 23000 0.14 20 v 2000 tthH +1A
1.2 900 582 015 M40 0.14 t o 20ty 0.91 "
L2 9 1o 5.72 05 25 00 V.14 ; 203 aar heo e Haan 0.67
. 9 w0 5.63 015 25 0 [N E] s ann e gy 1hd Lints 0.60
i .
9.9 9 a0 5.53 0.15 2000 013 o 5.7 4215 087 i85 73
a.3 9 10 | 543 | o3 Moo 013 i i s nas e | e a3
B N 7 9 50 5.34 .15 29 X)) 013 ” ’ 4R5N .85 182 13608 [13:¥]
- 10 0 5.26 015 30 00 n.13 2R . -
8.1 2! ‘ 25 55‘,',[“2 ”g; 17e 1415 61
oo 10 20 510 .15 12w 011 ] 43 BASL A2
1 40 4.95 0.4 KETE) ¢ n12 '
1.0 (R 9] 4.1 a4 a6 On 012 X - _— S _
N [ RIS 167 0.14 1 012 : -
b-‘. . ]
5.8 140 4.54 014 4000 1.15 0l i MULTIPLIERS FOR TEMPERA [URE
5.2 12 00 442 0.14 42 00 1.07 LY [
4.5 1230 4.25 04 44 O 1.00 all I Tem . D .
IR - 0 ¢ o Maiti- Temp, Rultk- '
L R A I A L ) LI I L St T il | WAL T B
3.9 i1 3093 .14 g o | oo 0.1 i - -
3.3 140 3 014 G0 50 0.9 2 BT boan ) I do i
2.8 la a0 103 14 RS LG 0o Bl 1.13 [ 1] 102 ton :l'!la .
o0 LE) o4 60 0 055 i, a (41 I &0 104 110G '
2.1 o 1,08 I no 018 i f : |
. ] "
t.3 1530 342 04 65 ) 0.45 006G L e b faa ! bizo o an
(o 16X 3.2 .14 000 0 0.05 I P e .
- 16 30 1 DAL o0 on 07 00 N K o
0.5 o 32 014 o 000 a0 Imnlut[ !nlj_m,.lsru)nr\_}olodgm, Al = 0% Jlap, = 2 Inar Flov. 3900
0.0 I S R o Enliaclion = 1.66° (0.8 096 — o
. & ) = 140, Pa allax =13
. Trua Al = 30 . 5 L LN 3
3 ?J Tlhp rr\lmr_'lim‘lvﬂlu san Table 2 ae cortected by nnltiplying h ) 7 00 LAt b oan = 00 g "3"}]
. them by e mulliphiers in Tebde Wy when the Barometrie §ipe B Fxatnple N o, . .
and the tempaeralure dhlfer fiom Mhose on which Tabla 2 i’wrlmy ), l’";,r_‘;l "IV"I;II'YHIIO"N]{-‘ R = 55% Nar s 4 g, Floy 5510
8.5 e 296 inches and 50° |, Keteactlon = 25 a7 (101 — 1 Ay
7.9 1l the barametric preasurn in net known, il may be entimatodd Tian AlL = 257 0O - LRA - g Rii "
. lzom the elevalion of the lacatity in aceordance with the volios ——— e
"M uieen i Table 24 (Hharwise the alevations are dicraoard, R —— e
M\
68 . >
' /

[ R R e :



