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TURN THIS PAGE IMMEDIATELY AND BEGIN YOUR

EXAMINATION
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Problem C-2 (5 Points) Page 3 lREQUIRED
GIVEN:

1. DATA SHOWN ON THIS SHEET. MAKE NO ASSUMPTIONS.

2. SCALE FACTOR = 0.9999612.

3. REDUCTION FACTOR = 0.99997608. (To SEA LEVEL)

4. ALL DISTANCES SHOWN ARE GROUND DISTANCES.

5. ALL BEARINGS SHOWN ARE GRID BEARINGS.

SOLVE, TO THE NEAREST HUNDREDTH, FOR: '

1. GROUND DISTANCE A-B.

2. GROUND DISTANCE C-D.

3. LAMBERT COORDINATES FOR POINT B. T

4. LAMBERT COORDINATES FOR POINT C. [::j

YOU MUST SHOW ALL WORK
NOT To SCALE
- - e
I a715.00° t \P\\\
| A= 20°
[ - 1500 * / -~ " 5"
| | /
' |
| | /
l | /
I | /
| | / N 503,221, 4]
i l / El,503,2864.00
| L
N 503,317, G4 \ I/
El,504,212.00 N\ i /
|

NOTE: ALL CURVES ARE TANGENT,
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Problem C-3 (10 Points) Page 5 REQUIRED
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Problem C-5 (7.5 Points) EEQUIRED
9. The county recorder shall not have more than within which to
examine a final or parcel map and either or it for filing.

10. A corner determines the direction of a line, not necessarily
its terminus. (public lands) ‘

11. Monuments called for in a deed, either directly or by reference to a plat
which the parties acted by are subordinate to ~ rights, but are
superior to s and

12. The £filing for record of a final or parcel map by the county recorder
shall automatically and finally determine the validity of such map and
when recorded shall impart notice thereof.

13. Every licensed land surveyor or registered civil engireer may administer
and certify when it becomes necessary to take testimony for the
identification and establishment of ____ or corners.

14. Excess or deficiency occuring within a block should not be
among other blocks.

15. When the end lot measurement is not given, all the excess or deficiency
is presumed to be given to

16. Proportionate measurement can not be used to alter an acceptable orig-~
ional _ ____ position. '

17. An approved or conditionally approved tentative map shall expire

after its approval or conditional approval or after such addi-
tional period of time as may be prescribed by local ordinance, not

exceed an additional
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Probiem C-6 (5 Points) REQUIRED

A) Give five examples of current State

and National problems being discussed
in the surveying profession:

B} Give seven examples of criteria generally discussed as a Tequirement in
being a Professional Land Surveyor:

C) List five periodiecal publications a

vailable to Land Surveyors, which
relate directly to land surveying i

n the nation and State of California.
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200

500

L.+ [¢] 100
LLLHTTIT i I

4?0

I

FEET







L5~D

1982

Page 1
Problem D=~1 (10 Points) REQUIRED
Radio Station KPLN is installing a new radio tower.and is required
to give the F.C.C. the geographic position (to the nearest 10") of
‘'the tower. You have been asked to establish the position of the
tower; to do this you will set on control point “Green" , back-
sight control point "Red" and tie in the radio tower. The data

gathered is_as follows:

"Green" :

State Plane Coordinates (zone IV) x=1,453,181,23

y=11,287.00; Elevation = 1850' Geodetic Azimuth to

"Red" (north) = 358°22'59ug
Field angle (right) to radio tower 210°15'04"

Horizontal ground distance to radic tower = 10,368,074t

radio tower elevation = 2250°%

What is the latitude and longitude of the radio tower ?

Constants (i%i“) V. 
c 2,000,000 2,000,000
Central Meridian 119° Qor 118°.OD'
Ry 28,652,931,96 - 30,649, 424,27
Yo 470,526,63 455,278.73
Y4 0.59658 71443 0.57001 19219
"2 1 2.360 x 10~° 2,361 x 10-10
%/90 sin 17 |
1Qg 2 1 Og372 881‘.3 - 10 0-373 0670 - 10
%f9o‘ sin 17
1z 4 9.77567 38907 - 10 7-75388 39381 - 10
16z ¥ 7.62714 4342, 7.63926 75451

Mean radius of the Earth

= 20,906,000
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Lambert Projection for Cplifornia V

Table I (Conttd)

Problem D-1 (10 Points) REQUIRED
¥ Vagge on j Tabular Scale in ‘Scalé
Lat. i central difference units of expresged
feet, meridian for 1 sec. |7th place| as a
fest af lat. of logs ratlo
350 16 30,006,492,15 | 642,932.12 101, 10317 -162.8 0.9999625
17 30,000,425,96 | 6ls,998. 31 101.10;5? -151.2 0,999%652
18 29,994,359, Ku 655,064,573 101.10M 7} -139.3 [ 0.9999679
19 29,988,293.49 | 601,130.78 . 101.10483 ~12£.o 0.9999708
50 29,982,227.20 | 667,197.07 10L.10533 ) -1b.4 | 0,9999737
350 21! 29,976,160.88 | 673,263.39 101.10600|  -101.4 | 0.9999767
22 29,970,094.52 | 679,329, 75 101.10667 -88,0 | 0,9999797
2 29,964,028,12 68;, 96.15 101.10717 -74.3 1 0.9999429
25 e9,951,895.22 | 697,529.05 | - 101,10433 45,7 | 0.9999895
350 26! 29,945 ,828,72 | 703,595,565 101, 10900 -30.8 0,999992
27 29,939,762.18 | 709,662,009 101,10933 ~15.6 0,999996
28 29,933,695.59 | 715,726.68 | 101,11033| - 0.0 1.0000000
29 29,927,628.97 | 721,795.30 101.11109 +16,0 1.0000037
30 29,921,562.31 727,861.96 101.11167 +32.3 1,000007k4
35° 311 29,915,495,61 | 733,928,665 101.11233% +49,0 1.0000113
32 29,900,408 &7 73@,995.uo 101.11300 +66,0 1,0000152
3 29,903%,362,09 746,062.18 101.11 83 +53.5 1.0000192
3 29,897,295.26 { 752,129.01 101,1153% +101.3 1.0000233
35 29,891,228.40 | 758,195,357 101.11517 +:1.19.5J 1.0000275
Taulila II (Contrd)
1" of Long. = Oin 7001192 of ©
Long. ;) i Loy, © LO:}E,_._J“__— G“ —
1192 3611-07 54" h3lagsy |l 1200 111|114 40237 | 1200 g 1" 34 330914
37 |~0 Bs 17,4694 "l2 §-1 15 14.4934 by -1 %5. f{.él9%
38 [-0 55 m®1,5701 13 -1 15 hg, 6951 H6 | -1 35 U5 7p05
39 -0 586 25,8708 1% -1 16 22,8059 bo -1 3p 19.9209
0 -0 57 03.0715 15 1-1 18 57.0946 50| -1 36 54,1716
192 41t-0 57 sh.ezeplliace 161 -1 17 31,2973 || 1000 -1 37 26,
42 |-0 58 08, 4730 17 1-1 18 85.4988 ge -1 %g 02.g§§8
i& -0 58 43.0737 18 f-1 .18 %9.698 5? -1 38 36.7237
-0 59 16.8744 19 (-1 19 13,899 5% (-1 39 1ip.9zl5
. 45 [-0 59 B1,075:1 20 (-1 19 L4&.1001 55 | -1 39 i5 1953
1190 461 [-1 00 25,2754 1200 211] .1 20 22,3009 [[120° 561 .17 4o 19y, 70
Ly 121 00 59?u755 22 |-1 20 56.2016 27 -1 ko 53.'562
46 1-1 01 33,6773 23 -1 21 30,7023 26 | -1 k1 27,927
49 -1 02 07.8780(1 . oL |.) 5o 04,9030 59 1-1 k42 01,928
50 |-1 02 k42,0787 ?5 |-1 22 39.1037 fl121° B0 .1 45 36.125¢
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Problem D-2 (10 Points) OPTIONAL

In setting out aerial control you decide to establish the
vertical control by trigonometric leveling. Below is the

- reduced data for the control. The aerial survey is for a topo-
graphic map with a 5 foot contour interval. Establish the
unadjusted elevat%ons for the control points; determine if the
data should be adjusted and if so perform an adjusment explaining
your reasons for the adjustment, if no adjustment is required

explain why.

Point HI Horizontal Dist. Vertical Angle " Elevation
A 5.20 1123.05
8,323.25 +0°49¢%1en
B 5.49
5,529.64 +0°31103"
c 5.15
10,436.78 -ge29132"
D 5.38
4,991.67 ~0°18'40Q"
E 5.72
3,875.11 ~0°4gts57"
A 5.20 : 1123.05

( HI indicates height for both instrument and sight)
YOU MUST SHOW ALL WORK
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Problem D~3 (10 Points) OPTTONAT,

ANGLE MEAN VALUE STD ERROR WEIGHT CORRECTED ANGLE FAIL PASS

A

Bl

B2

Cl

c2

D

E1

EZ

E3

NOTE: REMOVE THIS PAGE FROM BOOKLET AND TURN
IN WITH YOUR ANSWERS.

ENTER YOUR I.D. NO. IN SPACE PROVIDED ABGVE
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Problem D~4 (5 Points) OPTIONAL

The plat shown below shows fractional Section 20. The meridian and range are not
identified. The bearings and distances given in feet are the results of your survey..
The information in parentheses is record per the Government Plat.

REQUIRED:

lCompute the courses for the SW % of Section 20.. Explain briefly the steps in
the procedure you have followed in your solution.

50"

}._,

A | NET "TO SCRLE.

R"WQ
Heo

(3416

Ygq¢ .2.0' |

-

NO°2l' W
(40)

()
- o Y
(40) ! (40) j - \
se9ss"e s2e4. o’

& Nonntoe FrumAd awmd oot oo .
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Problem D-5 (5 Points) OPTIONAL

No. 2 Wt. 0.5 VWhen it is required that targets be placed close to Lrees,

the surveyor needs to be concerned with:

a) Only with the potential of hiding the target with
tree shadows,
b) That the targets should never be placed within a
_horizontal distance less than the heighth of the
trees adjoining.
c) Only, that either shadows or photo displacement of
tall trees in the outer edges of the stereo model might

hide the target.

No. 3 Wt. 0.5 Choose one answer from the following target visibility

consi"deration's; in the correct order of thejr photo~

grammetric importance:

a) Length of target legs, width of legs, contrast, and
number of legs of the target.

b) Width of legs, number of legs, contrast, and length of
fegs.

c) Contrast, length of legs, width of legs, number of legs.

No. 4 Wt. 0.5 Target size: |In order to clearly identify targets, the overall
' target Iength and the leg width expressed as a measurement'ln
feet of a portion of the photo scale is used as a criteria.
The correct answer Is the minimum size of the choices below
considering the 5 diameter magnification of the projection
type ''Kelsh' plotter and the photo scale of ' to 2407,
a} Target leg 0.01" for length; 0.002" for Jeg width of the

photo scale.
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Problem D-5 (5 Points) OPTIONAL

No. 7 Wt. 0.5

No. 8 Wt. 0.5

c) Control density requires a minimum of three vertical and
two horizontal polnts per stereo model. Four vertical
points and three horlzontal points provide a check in each
model. Consistent wifh Survey economy, widespread control
is generally the best answer regardless of the width of the

-mapping strip.

Accuracy of horizontal control: In terms of economics the
surveyor will choose one of the following position closures
as a working guide in providing large scale mapping control.
The criteria is I" to 40! final:scale mapping, assuming a
mapping strip of approximately two miles.

a) 1:50,000

b) 1:36,000

c) 1:10,000

d) 1:5,000

e) 1:3,000

One of the following statements regarding vertical control

points is mOSt correct. The prudent surveyor will:

a) Always Ioop'levels and give ele§ation data to the top of
monument at the target.

b) In addition to "a)'", he will furnish a sketch of the target.

¢) He will loop levels, give elevation to the top of monument,
sketch and determine elevation of the top of target panel
iIf it Is different than the monument at the target.

d) He will perform all of the above in '¢)'" and take two

views in polaroid color of the target in every case.
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Problem D=6 (5 Points) . REQUIRED

1.)

2.}

3.)

4.)

5.)

PUBLIC LAND LAWS

Where does one find the authority for the Public
Land Laws?

Where does one find the authority for, and range

of powers of, the Bureau of Land Management?

If you are contracted by the Bureau of Land
Management to perform a boundary survey of
Public Lands, do yvou need to be a Licensed Land
Surveyor? (of which state?) Cite authority for

your answer.

Where does one find that the township is the
basis of subdividing the Public Lands?

Is it possible for the U. §. Government to
Feé-survey an entire township in which over 502
of the land is in private ownership, re-setting
all section corners and make Oor have the new
corners control over the originals?
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Problem D-7 (10 Points)
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Problem D-8 (5 Points) ' REQUIRED

' The Subdivision Map Act was originally a part of the Business
and Professions Code until it was recodified into the Govern-
ment Code in March of 1975. Answer the parts of this question
éccording to the current Government Code of the Subdivision

Map Act.

A. What is a subdivision?

Name two examples where a Parcel Map is required in-
stead of a tentative and final Subdivision Map?

C. When a Parcel Map is required, the surveyor shall base
the map upon a field survey made in conformity with the
Land Surveryor's Act. What is another method allowed
of indicating the boundaries of a Parcel Map?

D. After a final map or parcel map is filed in the cffice
of the County Recorder, what are rhe reasons that would
cause it to be amended by certificate of correction or
amending map?

E. Describe the procedure for setting monuments for a sub-
division on which the original engineer or surveyor has
died?

F. Name the types of improvement security allowed by the
Subdivision Map Act?

G. Name three types of offers of dedication within the
Subdivision which may be imposed by local ordinance?
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Problem D-9 (5 Points) RE ULIRED

POLARIS AT ANY TIME

CELESTIAL OBSERVATIONS

27. Example. Time of observation May §,
1982, watch reading, $:28:23 PM, 9Gth
Meridian time; watch known to be 8:02:03 slow;
latitude (from map) N42° 22.6% longitude (from
map) W92° 58.3"; clockwisce angle, mark to star
25° 53.0. '

Find the LHA and ¢ (sce Sec. 14) as shown
below,

Watch time 8:28:23 PM
Watch correction (slow

is plus) 2:03 slow
Standard time (S0th

meridian)} 8:30:26 PM
Correction to 24 hour

basis . + 12
90th meridian time 20:30:26
Correction fortime zone + 6
GCT (See. 5)- 26:30:26
GCT May 6, 1982 2:30:26
GHA (Sec. 2} 00 May 6,

1982 Table | 190° 27.3'

Correction {or 28 30m

(Tuble 5) o+ 37 36.2
Correction for 268

{Table 5) + 6.5
GHA 228° 10.0°
Less west longitude - 42° 58.3'

{from map)
LHA (Sec. 14) 135° 1.7
t=1LI4 or 360~ LHA

{(use smaller) 135° 117

26

28. Computation. The bearing of Polaris
(Z) (Sec. 15) is found from the forinula:

_sing
Z = vl (5)

where

t (Sec, 14} is the meridian angle just com-
puted above,

h (8ec.20) is the true altitude, [t is usually
obtained from the known latitude !,
using Table 6, and then it heed not be
obscrved.

p (Sec. 17) is the polar distance.

Four optional procedures for the com-
pulation are given below. Procedure A is the
solution which is familiar to K&E. Solar
Ephemeris users. Procedures B, C and D are
added to give a more precise solution under
different conditions of latitude and instru-
mentation,

Procedure A

Table [0 pives values of Z for selecled
values of LHA and I when p=0° 49.00". By a
two-way interpolation the value of Z can be
found from the known values of LH4 and L
Table 11 gives the correction to be applied
for values of p other than 0° 49.00".

Example.
LHA= 11=42° 4°1¢6" 44°
1352 46.2'  46.5 47.7"
135° 11.7 ‘ 46.3'
140° 420 4272 43.3'

«
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Problem B-9 (5 Points) REQUIRED

TABLE 2a . . .
Te corroct Table 2. Ses Examples bolow. TABLE 3 ’ : .
PULAR DISTANUT O POLARIS, 1982

MULTIPLIERS FOR OBSERVED BAROHMETRIC
PRESSURE OR ELEVATION Fur 0" Tniverwat ime ar Gizena B Civil Time
Bar, grev, | Muwe- || mar 1 mev, |oatune Tl Bt Par Do ¢
{Inghea) {Feot) plter {Inchics) ({Feet) piler N
: (g3 :\nfie Cutan ug2 :\Nf:]ﬂ Latan
s o 103 R Rl R I e 1] oanss | e || sy o Fesnar fesge
300 f E%] ARAT & 1] p4aBsr | 703 o | eanid o170
o 101 33 (i} 7139 0.78 bl {H4K.R0 T0ds 3 | nawd) 63T
.29.9 + 01 .ol e " H 04440 T4 " ;
i Aug. 9 oqu 24
203 843 445 #i | nm o 0 b 10 | panay | Juda T o foo
28.0 G24 .08 2.1 Bagy 0.75 A 5 - 145.23 L
o Ma. 2 | usBas | w37 Sp. B[ ndmia .90
53} E;E}{ ?,;3; 5{% 5.?,'7"? 3%3 13 ] 04AHN 0,53 o [(EUAR] o797
381 1763 0.05 a1 0400 0.72 k2l 04k.92 017 b1} D408 | 7004
Ape. [ Foa4swm L [N PN P
Rl OB | as | BR .l ms | 8 q [emaf oo | 7T s foenie | e
373 2070 EXE i 10042 0’60 1 047 05 wo | odwun |70
2.0 11047 0.08 May | L EVNR 4.9 Nuv, 1 114883 FURT]
20.3 2072 691 it H9E 17 ad4K77 oAl .
ML EE o) MR 0w mm | g ARl I
2. b5 ) X \ Pl owands | o :
0 | e sk i1 | 12260 60 TS ::': e 7 fosn | 0as
™ 0442 69, 1 4B 173
ggi’ 42:1!-’; g-gg : 12,555 }%’{ﬁg gng;‘g “ia | amm | evil 0| aansr m
X X H ; Kik 4
b1 4350 056 183 | 13008 0.62 Bt Bl
248 B148 0,84 17.0 11ns8 0.4l
g:g g.gég g:gg e tinatlon = 91 - Pular [hslansr
TABLE 4
. THE SUN'S 51 MLINANI TLR, 1962
MULTIPLIERS FOR TEMPERATURE Fur 7 Uniwersal Fune or Greenwich Civid Tioe
Temp., Nkt ‘Temp. Bultl Temf, Multi- el Semi- Senid-
Deg. ¥ | pller Deg. B | pller Deg. I | plier Inte g thate P, Thake e
S AN NS RN T R I
] Lir T & L.0d IR o fan Mpojey May 1 B3ae e B
+ 10 108 &6 .08 +1i0 0.9¢ . bi] 16,2 21 15K3 LT 150
+ 20 106 + 0 056 4120 0.86 nl e 3 b oisEs
Feb. 1 15.2] Jupe 141 13,74 el R 16.03
Ezemple, Sun: beas. Alk. = 30 Bar. = 25 in. or Elov. 3900 Wy 1620 W[ asTe 18 | 60K
ft.; Tamp. 08 F. . . Jo 1370 24 i6.12}
Refraction = 1.66' (0.88) (0.96) = 140", Paratlax = 0.13" . Mar. 2 16.10 Tuly 10 5.8
Tru All, = 30° 00.00° — 1.40° - 0,13 w 26° 5B.73", M ERHE I B N T
Eenmple. S ) . ' 1| 1648 nofoEsTe o
:r;{::u_l.'am];nrl.ou}%uun. Alt, = 25% Bar, = 24.5 or Elev. 5518 ape. ;% ﬁgs A 3 {;-m‘n pee. 1 - R
3 X . . ) ; H .
Refraction = 2,03’ (0.83) (1.08) = 184, B . i I B s

True All. = 25° 00.00" — 1.B4" = 247 58,16°,




LS-D
1982
Page 25

Probiem D-9 (5 Points) REQUIRED
Pt oL
Loy B .
i : ) . W
§ . . . .
. i . .
. ".!’ . . . .
' ’ PR v, ‘.
M
% -,‘ .
TABLE 3 TABLE 6—(Continued)
Increase in GHA for Elapred Time, Lagrease in GHA for Elapied Time,
. e ————————
: ’ i_. Hours of Greenwish Civil iime Houen of Greenwich Civil Time
! il N R O LN ar Bre | Corr, Wi~ & %h i M 3k
| R l o o ) r o7 G [ L] oy o4
[ 0F 0 60! 15 28| 1 L9 &t [ X o 319 123 | % tes | 105 72126 187 [ 115 o2
! G615 975 1 30 190 [ 4 =X 1 01 160 218 ] 4 S 130 2E |0k 3y | 1m0 aig 136 372
2 308 756 35 | 0 050 | o 175 2 0.6 2leao s [ 6 24 | w0 19 | joe .33 10 8] 13 g3
3] 0 3 | 16 6 | 3 E01 | 45 L2 3 0§ 3 [ EQ GEO | 16 E7k | 30 £9.3 | ios a1 4w |13 3y
[} I 02 | 16 25121 61 L i6 46 H 16 G BE 100§ 78 B2 | B 143 | 105 Vb om0 i m3
[ Voisz Loag 1y | oag voy | oae e [ 1.3 E 61 950 1 76 278 | 91 30.0 108 326 113 349 | 13 %
§ Posez V15 oany | oom2 | 5 07s H Lk BIBLoand loag w28 |81 G5 | qog ALE | IPL 60.0 ) 304 B2
i 1463 § 06 478 | a1 602 | 46 15 7 15 TLEl 65l 176 6.6 | 22 0.1 1 ied 28 112 B0 [ 137 78
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