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CALIFORNIA STATE BOARD OF REGISTRATION
' FOR PROFESSIONAL ENGINEERS

‘ | 1982 € ‘
LAND SURVEYOR '

PRINCIPLES AND PRACTICE

This examination is given in two four-hour periods on the same day.
The subject matter relates te the principles and practice of land
surveying. Part "C" is the first of two parts.

In the workbook, you are to work ALL Problems C-1 through C-7. There
are no optional questions.

You may withdraw from scoring any part of your work by isolating that
part, and writing "VOID" across it. Delineate the voided part clearly.

Enter your identification number in the upper right-hand corner on EACH
PAGE of the workbook where space is provided and IDENTIFY THE PROBLEM
NUMBER according to the schedule given in (6) below.

Read the instructions on the workbook cover page.

Probler C-1 5 Points
Problen C-2 5 Points
Problem C-3 10 Points
Problem C-4 7.5 Points
Problem C-5 7.5 Points
Problem C-6 5 Points
Problea C-7 10 Points

TOTAL 50 Points

YOU ARE TO WORK ALL 7 PROBLEMS

After you have completed this portion of the examinstion, check the

problem order, include all pages, and turn it in to the Examination
Proctor.

You may keep this set of examination questions.
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TURH THIS PAGE IMMEDIATELY AND BEGIN YOUR

EXAMINATION
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Problem C=1 (5 Points) : REQUIRED

VERTICAL CURVE
Given the data shown below, calculate the STATIONING AND
ELEVATION at the B.V.C., E.V.C., and the HIGH PDINT, Answers

are 1o be given to the nearest 1/100 of a foot,
YOU MUST SHOW ALL WORK:
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REQUIRED
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. .
4, LAMBERT COORDINATES FOR POINT C. ﬁj

' YOU HUST SHOW ALL WORK

N B03,221.4!
E1,50%,284 .00

a $03,317, 64 \ |

£1,50%,212.00 \

NOTE: ALL CURVES ARE TANGENT,
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Problem C-3 (10 Points) REQUIRED

You have been commissioned to monument the angle points
for a lot line adjustment and prepare a legal description for
both owners. Mrs. Butler and Mr. Watkins have agreed that the
location of the existing fence will control the location of
the new property line in the front of the property and approx-
imétely equal areas will be exchanged. Refer to attached
sketch for field and record information. Scaled distances are
NOT acceptable. Work need not be shown. Calculate all necessary
information and write a complete metes and bounds description

for both parcels.
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Problem €~3 (10 Points) P::ZZS REQUIRED
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Problem C-4 (7.5 Points) REQUIRED

You have been retained to locate and monument
Government Lot 5 of Section 6 as shown on the sketch.
Coordinates of existing monuments are shown. All other

- monuments are considered lost. G.L.0. Data is shown in
brackets.

What are the coordinates of the followlng corners?

1. Northwest corner Section 6.

2. Northeast corner Section 6.

3. North Quarter corner Section 6.

4. Center Quarter corner Section 6.

5. Northwest corner of Lot 5.

6. Southeast corner of Lot 5 (CW1/16).
7. CN1/16 cornef Section 6.

8. Northeast corner Lot g,
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REQUIRED

Problem C-4 (7.5 Points)

n|p
| |
bL°0gW (3 m(m |
661 '0%I0l (N !
Q| L (90'0v) ..M\. (eI've) L 4 4 m
S |9 21 | _
m
(c0'82) ”
A _
2 - |
o 3 VivA [071°9 SIVABKWI ()
e ~ (00°091) (0009) 8 135 ol "woed sawvaWani o
(Lsi2) WINAOD Tzoﬂ SILYIIANI @
b | AN3IDAT
3 ILS‘IEaL . ; 0OV LYL2 (}
N sezarn A 9T ) P amr._rnﬁ%
(it W
: 00’ .
~ (00'08) (00'ov) ' 2 |
; | ; _
& ) Ik i
v:ov9 ..:..u.f : ¥ |
PoP- _ .
6 "TIoSI(N (0s:62) (32°e2) (s1'62) Pren Yo .wwwm“ t
39 : . —y ; ; ' 200/
S ! ] S 4 | 79
ﬁm.ruk@ ] 941 | Noeu
2¢ |ie (0o08) (0872) IR
AlS - 92 9t % v,
HLuON LS WL E 3%
S ' b¥6 96201 (3
Lr*0eBLI(Q 8520621 (3 2967109 (N
$9L°5106) (N

oL bbbPI (N

|
_ﬁ
|



1s-C
1982
Page B

Problem C-5 (7.5 Points) RE ﬁIRED

The following guestions pertain to exsisting State law, U.S5. Government Law
and principles of boundary control. Complete the sentence by providing the
nissing words. Use only the number of words indicated.

1. Owners of a patcei of land created prior to March &4, 1972 may be required
to obtain a prior to obtaining & permit or

other grant of approval for development of the parcel.

2. A final map shall be required for all subdivisions creating five or more

parcels except where each parcel created has a gross area of or

more, and has an approved access to a or .

3. 1f the surveyor or engineer of record dies prior to setting the monu-
mente shown on a recorded map, another surveyor or engineer may set the

monuments but must file a or an 3
prior to setting.

4. A Tecord of survey may not show the division of a parcel of land shown
on the latest adapted county assessment roll as a unit or as contiguous
units unless there is attached there to a by
the county surveyor or city engineer.

5. A "lost" interior section corner in a township must be restored by the

.

method.

6. An zright that grows into a fee right extinguishes all other
rights and ranks first in importance of conflicting elements in bound-
ary dsterminstion.

7. A quit claim deed carries no . rights.

8. A law takes precedence over common lsw.
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Problem C-5 (7.5 Pointe) REQUIRED

9. The county recorder shall not have more than _ within which to

exarine a final or parcel map and either or 4t 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 i and W

12. The £iling 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 1t becomes necessary to take testimony for the
identification and establishment of or corners.

14. Excess or deficiency cccuring 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. Proporticnate measurement can not be used to alter an acceptable orig-
ional position.

17. An approved or conditiocnally approved tentative map shall expire __
after its spproval or conditional spproval or after such addi-
tional period of time as may be prescribed by local ordinance, not
exceed an additional ____ .
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Problem C-5 (7.5 Points) REQUIRED
18. . refers to a wap made for the purpose of showing the

design and improvement of a proposed subdivision.

19.. The term . is applied to a nev measure-

ment made on a line to determine one or more positions on that line.

20. A lost closing corner will be re-established on the that was
closed upon and at the proper proportional interval between the
to the right and left.
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Problem C-6 (5 Pointe) 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 requirement in
being a Professional Land Surveyor:

C) List five periodical publications available to Land Surveyors, which
relate directly to land surveying in the nation and State of California.
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Problem C-~7 {10 Points) REQUIRED

(A) You have received the topographic map shown from a photo-
grammetric firm and have made a field check to determine
its accuracy by running diagonal profiles from the
northwest corner to the southeast corner and from the
northeast corner to the southwest corner. The distances
and elevations of your check profiles are shown.

Assume that National Map Accuracies reguire that 90%

of all contours must check within one half of a contour
interval and all contours must check within one contour
interval. Further 90% of all spot elevations determined
photogrammetrically must check within one quarter of a
contour interval and all spot elevations must check within
one half of a contour interval.

Compute the differences between the photogrammetric

contours or the spot elevations determined photogrammetrically
and your check profiles. Show the differences in the space
provided next to the field elevations. Indicate which check
elevations meet National Map Accuracy Standards for the
indicated contour interval or spot elevation in the space

next to the elevation differences. Does the map pass or

fail this test for National Map Accuracies?

CHECK PROFILE FROM A TO C CHECK PROFIIE FROM B TO D
Dist. Elev. Diff. Pass Fail ..Dist. Elev. Diff. Pass Fail
0 S54.2. 0 62.1°
321 56.5 20 59.7
402 57.0 103 57.0
555 57.2 161 53.9
642 56.3 205 57.4
867 54,1 343 59.3
902 52.9 518 61.7
821 53.5 560 61.3
1006 55.2 607 60.2
1148 57.0 739 59.3
1268 59.3 . 804 56.1
1380 589.2 966 53.8
1543 61.3 1158 52.4
1722 62.0 1308 50.8
1739 63.8 1421 50.4
1761 66.3 1682 47,7
1780 6&8.8 1820 46,9
179 71.3 .

{8) What is the maximum permitted error in a spot elevation
for this mapping contour interval ?

(C) What is the allowable error in 90% of all contour checks
for this mapping tontour interval 7
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Probdlem C-7 (10 Points) ' - REQUIRED

\\@u
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CALIFORNIA STATE BOARD OF REGISTRATION
FOR PROFESSIONAL ENGINEERS

PRINCIPLES AND PRACTICE

This part of the examination - "Part D" - is the second part of the
Land Surveyor examination, and is to be completed in 4 hours.

Your answvers are to be completed in your workbook - use separate
answer sheets for each problem, unless otherwise instructed.

This portion of the Land Surveyor examination consists of the following:

Problem D=1 REQUIRED 10.0 Points
Problem D-2
OR CHOOSE ONE 10.0 Points
Problenm D-3
Problem D-4
OR CHOOSE ONE 5.0 Points
Problems D=5
Problam D-6 REQUIRED 5.0 Points
Problem D~7 REQUIRED 10.0 Points
) Problem D-8 REQUIRED 5.0 Points
ﬁ Problem D-9 REQUIRED 5.0 Points

TOTAL 50.0 Points

Do not work both problams where & choice is offered. Credit will be
allowed for one (1) problem only.

Problen D-3 requires that you remove one sheet that is to be attached
to your workbook.

After you have completed this portion of the examination, check the
problem order, include all pages (inciuding dimgrams if required) and
turn it in to the exanination proctor.

You may keep this set of examination questio=ze.



Problem D-1 (10 Points)

Radio Station KPLN is installing a new radio tower.and is required
to give thﬂ F.C.C. the geographic

‘the tower.
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REQUIRED

pecsition (to the nearest 10") of

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" 3 State Plans Coordinates (zone IV) x=1,453,181.23

Field angle (right) to radio tower 210°15'04™

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

*Red" (north) = 358%22'53%"9

Horizontal ground distance to radio tower = 10,368.074"

radio tower elevation = 2250

what is the latitude and longitude of the radioc tower ?

.. Constants
. "

Contral Meridian

v
2,000,000
119* 0o*
28,652,931.96

470,526, 63

0.59658 71443

2,360 x 10~10

9. 77567 38907 - 10

7.62704 L3L24

v

118° 0o
- 30,649, 424,27

455,278,73
0.57001 19219

2,361 x 10-10

0.373 0670 - 10

9.75588 39351 - 10
7.63926 75L45L

- - . G i

2,000,000 __ |
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Lpabert Frojeotlon for California IV

151
Problem D~1 (10 Points) v .e 4 REQUIRED -
y {' o anUIBr Scale in ] S:ale
. value on 1fference junits of | ed
Lat IEet central for 1 aec. | 7th place ::P:ea'
me;tdiun of lat. of logs ratio
'3
35° 20¢ 28, 623 931, 96 o- 101.12700| +836.6 1.0001926
21— 28,6 6,067.62 101.12667 +80E.6 1.0001862
22 28,640, ?96 4 12, 185 .22 101.12623 +781.1 1.00017%9
23 28,634,729.16 18,202.80 101.12600 +75;.5 1.0001716
2 28.628,661.60 | 24,270, g 101.12567 +727.0 1.0001674
25 25.622.594.06 30,337.50 101.12533 +700, 4 1.0001613
350 26t 28,616,526.54 36 , 405, 42 101,12500 +674, 1.000155
27 28,610,859.04 2,472,92 101,12467 +648, % 1,0001545
28 28 604,391.56 48,540, 40 1o1.12ug; +623, 1.00014
29 28,598, 324,10 54,607, 86 101.124 +598.0 1.00013
0 28,502,256.65 60,675.31 101.12383] «+573.3 1.0001320
35° 31 28,566,189,22 66,742, T4 101.12350] +548.9 1.0001264
ge 28.580,121.81 72.810.15 101.12327( +524.9 1.0001209
E 28,574,054, uﬂ 75 87? gu 101.12 ool + 01'8 1.0001154
28,567,987, 101.12 g +h7e, 1.0001101
5 28,561,919. 7 91 012 29 101,1225 +455.1 1.0001048
Table II {Cont'd)
1% of Long., = O§59658714 of &
Lowl e Lomi e Lons" hd
1200 &6t -1¢ 030 1uv20u2f 1210 21¢|-10 241 o7e1272 {1210 564 -1e 44r 5909502
:3 -1 oi 50.0895 22 |-1 24 42,9225 g;( -1 45 ;5-?555
‘ -1 25.8847 eg -1 25 18.7177 =1 k6 11,8507
gg -1 01 6799 2k | -1 25 54,5129 gg -1 U u7.{ 9
-1 5 37.4752 25 |-1 26 30.%082 jl122° DO'f-1 L7 23.14l2
1200 51t -1 06 13.2704)121° 26'}-1 27 06.1034 122 O1'| -1 U7 <9364
22 -1 06 ug 0656 27 |1 27 41.a986 02 |-1 us ?i 7316
53 -l o; 24 . 8608 28 [-1 28 17.6938 03 [=1 49 10.5268
-1 08 00,6561 29 {~-1 28 L85 Ok { -1 49 45,3221
5]-1 08 36.4513 30 |~1 29 25.2543 o5 ]-1 s0 22.1173
120% 561 -1 09 12.2465]j121¢ 31']-1 30 05.0795(j122° 06'f-1 S50 67.9125
71~1 09 hs o418 2|1 éo 40,8748 07 (-1 51 33. 2375
" g£1-1 10 E370 E ~1 31 16,6700 08 |=1 52 09.=
: 39 -1 10 5 6322 -1 ;1 §2.4652 09 [~1 52 45.2982
1210 00'f-1 11 35,4274 51-1 %2 2£.2604 16 (-1 53 21.09314
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Lambert Projcction for Callto:nxn v
Table I (Conttd)

Problem D~} (10 Points) REQUIRED
YT - A - -
bul Scale 1 Scal
Lat. R {e::%:; on E?rgo?:nce uggt: o? eigr:uaed
fest meridian for 1 oec. 7th place| as & :
festl of lat. of logs ratio
61 0,006,4092.1 642,932.12 101.1031 ~162.8 0.9999625
3% 13 éo 000 93 o2 ol 983 | 101 1o3 Pl 1852 | 0:9999653
1E 9,99%,35 K 5,064, 101, 1o -139.8 0.9999679
19 29.083.293.49 601 13 z 101.104 s «127. 0,9999708
20 29 95;.22; 667,197. 101. 10533 14,4 0.9999737
35° 21 | 29,976,160, ss 673,263.39 | 101.10600| -101.4 | 0.9999767
22 29,970 09h 6?9,)29 72 101,10667 -58.0 0.9999797
-2 29,9 028 2 , 396.1 101.10717 -EH.J 0.9999829
2 29.957 961 69 62 58 101.1078; =60,2 0.9999&61
25 29,951,895.22 697 529.05 101.1083 =45,7 0,9999895
B Bddineats | 103:262:38 | 1o1i109as -gg.s 0.999996
28 29, 93; 95.59 | 715,726.68 101,11033 .0 ] 1.0000000
29 29,927,628.97 721,17 9; go 101,111 +16,0 | 1,000003
30 29 921.562.31 727,86 101.11167 +32.3 1.000007
350 31° 29,915,495, 61 g ,928. 66 101.11233 +49.0 { 1.0000113
2 29,999,428, gg is 101.1130D +66,0 1.0000132
3 29.90; ,362. 062.18 101. 115 *5{'§ 1.0000192
29,89 .ess.ig. 52,129, 01 101,11 ;; +101, 1.00002;3
5 29,891,228, 58 195.87 101, 115 +119.5 1.0000275
Tutle II (Cont'd}
1" .of Long. = OF57001192 of &
Long. -] Long,. e Lotu. -] .
1192 36]-0° 54" W3l2687 1200 11¢(-1" 14" wolze7llazoe ke -1° 3 3371z
-0 55 17.469 12 [=1 15 t# “9&4 47 1-1 %5 3{.§19g
-0 35 51.6701 13 |-1 1 8.6951 Wil-1 35 us 1202
9 {=-0 26 25,6708 14 t-1 16 22. 59 Q ko 1«1 %% 15,9209
0 |-0 &7 o0b.ons 15 {=1 16 57.0966 50| -2 36 &b4.1716
11%° 41']-0 57 34, 2722 ﬁlzoo 16'j=-1 1 1.2973}|129° 511] - ¢
42 (=0 17 {-1 1; 33.#953 2 -% ; a 3§§
:R -0 &8 u2.673£ 186 [-1 a8 2 .695 52 -1 3z 247
=0 &9 16.87 19 [=1 19 899 5L 1-1 %9 o OZhg
%5 (-0 59 51.0751 20 |-1 19 &E,1001 g5 1.1 %9 &5.1253
119 k6*j-1 00 25,27 Su 190 21'}-1 20 009gg120° 6'l-1 &0 1y,32:
47 121 oo 9.u; 22 |=1 20 5016 71-2 &0 59 252
% |1 o 350073 23 [1 21 ;o 3 %71 . 8%
86 1.3 2L -3 g2 gg -1 #2 01,9260
50 |-1 oa ua 0757 25 [-1 22 39 1037 h121° -1 42 36.1224
|
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IMPORTANT

YOU MUST WORK EITHER D-2 OR D~3 BUT

DO_ROT WORK BOTH
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Problem D-2 (10 Foints) 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 ihterval. Establish the
unadjusted elevations for the control points; determine if the
data should be adjusted and if so perform an adjusmeht explaining

your reasons for the adjustment, if no adjustment is required

explain why.

Point EI Horizontal Dist. Vertical Angle Elevation
A 5.20 1123.05
8,323.25 +0%49'16"
B 5.49
5,529.64 +0*31'03"
c 5.15
10,436.78 -0®29'32"
D 5.38
4,991.67 -0°18'40"
E 5.72
3,875.11 -0%48'57"
A 5.20 1123.05

(M@ indicates height for both instrument and sight)
YOU MUST SHOW ALL WORK




-d LS~D
1982
. Page 6

Problem D~3 (10 Points) OPTIONAL

You are in responsible charge of executing a control survey
contract which requires measurement of angles A through E3

shown in the network below. The contract requires that each
angle be observed at least 5 times with the precision which
will yield a standard error for the mean of each angle not

to exceed +2.5 seconds.

Your survey crews have observed the raw angles shown below
with a one second theodolite

a. Compute and show. the mean of each angle after

<

rejecting all blunders and the standard error of
the mean. Does the standard error of each angle
observed meet the contract specifications?

b. Assume that the contract specifications have heen

met after rejecting all blunders in the data. Adjust
angles A through E3 to the nearest 0.1 second
weighting the adjustment to each angle in proportion
to the standard error of that angle. Round the
weights up or down to the nearest integer before
making your corrections. Please write your answers
in the spaces provided on the next page. This page is to be
removed and turned in with your workbook.

not a straight line

Angle A Angle Bl Angle E3
47 08’ 02" 92® 33* 33" 40 18* 30"
47° 07 S8« 92¢ 33°* 32 40° 08 30"
47° 08' 01" g2e 33+ 29" 40° 18' 29"
47° 07 59 92° 33* 30¢ 40° 18 32"
47° 18' 00"~ Q2o 33+ 32¢ 4Q0° 18*' 30~
47¢ 07 57" g2 33+ 28" 40c 18®' 29°
Angle B2 Angle C1 Angle E2
43¢ 02' 04" 718 48 25" g5° Qor 37"
43° 02' 04" 71e 48* 25" 65° Q9* 38"
43° 02+ 0OO" 71© 48 26" 65° 09' 36v
43° Q1+ 538" 712 48 27¢ &65° g9 38"
43° 02 02" 71° 48 24" 65° 09+ 39-
43° 02* 01" T1° 4B8*' 26" 65° 09 36"
Angle C2 Angle D Angle EJ}
66° 35* 59~ 38° 51 s50¢ 74° 32°* OC~
66¢ 36* 04" 38° 51+ 48" 74° 31° 57"
66° 36* 0O3v 38° 51°* 47 74° 31°' S8
66° 36° 0O* 38° 51°*' 49¢ 74¢ 32 01"
66° 36° 04~ 38% 51* 49~ 74° 31° 00—
66° 36' Q2" 380 51 50" 74° 32°* Q01+ P!
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Problem D-3 (10 Points) OPTIONAL

ANGLE MEAN VALUE STD ERROR WEIGHT CORRECTED ANGLE FAIL PAS

A

Bl

El
E2

E3

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

ENTER YOUR 1.D, NO. IN SPACE PROVIDED ABOVE




LS=-D
1982
Page 8

THMPORTANT

YOU MUST WORK EITHER D-4 OR D-5 BUT

PO _NOT WORK BOTH
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Problem D=4 (5 Points) OPTIONAL

The plat shown below shows fractional Section 20. The merfdian and range are not
identified. The bearings and distances given in feet are the results of your survey.
The information in parentheses 1s record per the Government Plat.

REQUIRED:

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

NET To SCALE

(e.5)

%89e .20’

né’u'w
(uo)




LS-D
1982
Page 10

Problem D=5 (5 Points) OPTIONAL

Ground survay control Is frequantly required for medium and Iargg
scale englneering photogrammetric mapping, particularly In cases where
analytical control extenslion Is not cost justified. in most of the cases
where large scale (1" to 100' varylng to 1'' = 20') mapp!ﬁg Is used, the type
selectlon of targets, thelr slze and location proceduras becomes Important
In map sccuracy production.

The following are not trick quaestions. They are basad on logical
undarstanding of the photogrammetric process and knowledge of the pecularities
of contemporary wide-angle mapping cameras. The most correct answers would
respond to the minimum sufficlent, accuracy and survey cost consideratlions.

For all of the following, selact the nearest correct answer, assuming
the following criteria: €' f.1. Pleogon or Aviogon lens camera; photo scale
1 to 240' (1:2880); Mapping scale 1" to 40' (1:480); the terraln and
planimetric featurs types in the area to be photogrammetrically mapped:
sem!-urban as may be found In the perlifery of most medium sized clties In
Californla, with a mixture of developed portions along with areas of flat,
open fleld and grasslands free of treas, along with areas of tall conifers

(60 to lod feet In height) and slopes varying from 1% to 45%.

No. 1 We. 0.5 The targests should be placed as a minlmum condition:

a) Always free of any tree shadows.
b) Free of tres shadows at least between 8:00 A. M.
and k:00 P. M.
c) Fres of tres shadows between 10:00 A. M. and 2:00 P. H.

sun time.
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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 trees,

No. 3 Wt. 0.5

No. & wWe. 0.5

the surveyor needs to be concerned with:

a) Only with the potential of hiding the target with
tree shadows.

b) That the targot; should never be placed within a
horlzontal distance less than the helghth of the
tress adjolining.

¢) Only, that elther shadows or photo displacement of
tall treas In the outer edges of the sterso model might
hide the target.

Choose one answer from the following target vistbillity

consldarations; In the correct order of thelr photo-

grammstric Importance:

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

b) Wideh of legs, number of legs, contrast, and length of
legs.

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

Target size: In order to clearly identify targets, the overall
target length and the leg width expressed as & measurement In
fost cf & portion of the photo scale is used as & criteria.
The correct answer is the minimum size of the cholces below
consfdering the 5 diameter magnification of the projection
typs "Kalsh' plottsr and the photo scale of ' to 240'.

a) Terget leg 0.01" for Jength; 0.002'° for Jeg width of the

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

No. 5 Wt. 0.5

No. 6 Wt. 1.0

b) 0.1" for length; 0.01" for lag width of ths photo scale.
c) 0.005" for length; 0.0025" for leg width of the photo

Tarraln salection with targets is a consideration. One of the

following {s the most correct assumption:

a8) A good targat, with the correct slze and contrast will
be good for both horizontal and vertical control In-all
cases.

b) A targat of correct size and contrast may be sdequate for
horizontal, but dublous for vertical control If placed on
B steep slope.

¢) Targets of correct size and contrast should always be
separates for horizontal and vertical control because their
function iIs so different that photogrammetric and optic
raeds would so require.

Target density: Only one of the following statements Is most

correct for the majority of large scale mapping projects:

a) Since sconomics In survey controf costs are very [mportant,
targets should be spsced to attempt to only straddle the
area to bs mapped, particularly with narrow strips such as
road right-of-way strip mapping.

b) Economlical surveying control Is Important. However, to
pleass the stereo oparator of the photogrammetric machine
If control spread selected Is narrow, it Is only necessary

to Increase the denslity of points to compansate.
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Problem D=3 (5 Points) OPTIONAL

Mo. 7 Wt. 0.5

No. 8 Wt. 0.5

¢) Control denslity requires a minimum of three vertical and
two horlzontal polnts per stereo model. Four vertical
peints and three horizontal polnts provide a check In each
model. Coﬁs!stant with survey oconoﬁy. widespread control
is generally the best answer regardliess of the width of the

mapping strip.

Accuracy of horlizontal control: In terms of aconomics the
surveyor will choose one of the followlng position closures
as a working gulde In providing Jarge scale mapping control.
The criteria Is 1'' to &0' final scale mapping, assuming a
mapping strip of approximately two mlles.

e) 1:50,000

b} 1:36,000

e) 1:10,000

d) 1:5,000

e) 1:3,000

Ons of the following statements regarding vertical control

points Is most correct. The prudent surveyor will:

a) Always looo levals and glve alo;:atlon data to the top of
monument at the target.

b) In additlon to “a)", he will furnish a sketch of the target.

c) Ha will loop levels, give elevation to the top of monument,
sketch and determine alevation of the top of target pans!
If it iz diffgrent than ths sonument at ths terget.

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

views In polarold color of the targat In every case.



LS-D
1982
Page 14

Froblem D-5 (5 Points) GfTIONAL

Mo. 9 Wt. 0.5

TJargsts set out prlor to photography eliminate uncertalntles

of the slavation and/or horlzontal location of the required

survay control to the stereo plotter operator. Only one of

the following statements Is true considering the majority of

large scale mapping projects:

a) Effactive and accurate aserial mapping should always be

b)

¢)

pre-targeted, with panel location and panel size carafully
selected. A Joss of (or unusabllity of) mors than 30% of
the panels may seriously effect the mapping accuracy
completion.

Pre~targeting fs usually cost affeactive bacause ths pre-
salectlion of traverse and leve! routes can be determlined.
The loss of, or unsultability of, 30% of the panels may
incraase the survey control costs. However, control
fdent!fication without targets [s normally easily possible
In large scaije photography.

in areas reguiring control, particularly where fields are
frashly cultivated, control targets are mandatory. {f they
are Jost or oblitarated, the stereo pilotter operator will

have no other option than to order new mapping flights.
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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 cof, the Bureau of Land Manaaenent?

If you are contracted by the Bureau of Land
Management to perform a boundary survey of
Public Lands, 4o you need to be a Licensed Land
Surveyor? (of which state?) Cite aunthority 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
re-survey an entire township in which over 59t
of the land is in private ownership, re-setting
all section cornerz and make or have the new
corners control over the originals?
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STATEMENT OF CONDITIONS REQUIRED

With their common boundary in dispute, both parties, jointly,
have hired you to establish in the field their property line.

You have performed a diligent preliminary records search for
data and located or determined the following:

1)
2)

3)

k)

5)

Aa)

B)

c)

Your clients own lots #10 and #11 of block 'B'.

You have obtained from public records a copy of the
original sudbdivision (dated 1912) - portions containing
the relevant information are shown on the attached page(s).

There are no records or monumentation dats available from
either the City or the County.

While field examination discloses an existing fenceline,
it is too deteriorated to retrace.

A preliminary field survey has determined that, based upon
measurements of the existing improvements which confirm the
60* right-of-way widths, the field distance from the center-
line of High Street to the centerline of Bayo Vista Avenue,
along the centerline of Fairview Avenue, is 654.06 feet.

All streets are fully improved.
o %5 % % % % 8 &

PROBLEM

Review the existing data. If there are other steps which
could be teken, cutline them with reasons and/or possible
goals.

.You are to determine the location of your clients' common
southerly property corner {common with the Fairview Ave.
Right-of-Way). For consistency of answers, this must be
expressed as measured along the centerline of Fairview from
the centerline of Bayovista and thence 90° to the corner.
Show, carefully, your calculations, any reasonings, and all
intermediate results.

If you must make gny assumptions, state them clearly, citing
your reasoning and/or authority.
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Problem D-8 (5 Points) , REQUIRED

*The Subdivision Map Act was originally & part of the Business

and Professions Code until it was recodified into the Covern-

ment Code in March of 1975. Answer the parts of this gquestion

according to the current Government Code of the Subdivision

Map Act.

What is & subdivision?

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

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?

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

Describe the procedure for setting monuments for a sub-
givglion on which the originel engineer or surveyor has
ied?

Name the types of improvement security allowed by the

" Subdivision Map Act?

Kame three types of offers of dedication within the
Subdivision which may be imposed by locel ordinance?
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Problem D-9 (5 Points) REQUIRED
AZIMUTH DETERMINATION

You are to determine the astronomic bearing of line AB to the

nearest second based on the following data:

1.
2.
3.

Station 'A' is occupied

Scaled Latitude = 36° 10°' 42" N

Scaled Longitude = 118° 36°' 24" W

Date of the observation, May 17, 1982

Mean chronometer time of the observation is B8:20:42 PM PDST
Chronometer is 0:03:18 fast

Barometric pressdfe is at 30.2 inches

Temperature is at 65°F |

Mean measured altitude of POLARIS is 35° 37' 06"

SEE EPHEMERIS TABLES NEXT &4 PAGES
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Problem D-9 (5 Points) REQUIRED

W EuEgw
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POLARIS AT ANY TIME

eyt MesiIuoeie.

CELESTIAL OBSERVATIONS

27. Example. Time of observation May 5,

1982; watch seading. 8:28:23 PM, 90th -

Meridian time; watch known {0 be 0:02:03 slow;
Iatitude (from map) N42* 22.6"; longitude (from
map) W02° 58.3'; clockwisc angle, mark to gtar
25° 53.0"

Find the LEA asd 1 (ace Bae {d) as ghown
below.

Waich time B8:28:23 PM
Watch correchion (slow

is plus) it 2:03 slow
Standard tisms (POLA

meridian) 8:30:26 PM
Correction (o 24 hour

basis . o412
90th meridian time 20:30:26
Correction for time zone + 6
GCT (Sce. §) 26:30.2¢6
GCT May 6, 1982 2:30:26
ClIA (Scc. 2) ©h May 6,

1982 Table 1 190° 27.3'

Correciion for 26 30m

{Table 5) T+ 37 362
Correction for 268

(Table $) + 65
GHA 228° 10.0'
Less west longitude - 92° $8.3°

(from map)
LITA (Sec. 14) 135° 11,7
t= L HA or 360 - LHA

(use smaller) 135° 1.7

26

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

Z-::;;'h B o coawn s {5)

where

¢ (Sec. 14) is the meridian angle just com-
putad above.

&k (Scc.20) is the true altitude. It is usually
obtained from the known latitude J,
using Table 6, and then it heed not be
obscrved.

p (Sec. 17) is the polsr distance.

Four optional procedures for the com-
pulation are given below. Procedure A s thic
solution which is familiar to K&E Solar
Ephemeris users, Procedures B, C and D are
added to give u» more precise solution under
dilferent conditions of lstitude and instru-
menlation.

Procedure A

Tabie 10 gives values of Z for selccled
walues of I.HA and / when p=0° 49.00". By s
two-way interpolation the value of Z can be
found from the known values of L4 snd L
Table 11 gives the cofrection Lo be applied
for values of p other than 0° 49.00".

Example.
uu - 42°22.6' 44°
135 «;.s_' 47.7
las n.r 46.3° )
140° 422 4.3
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Problem D-9 (5 Points)
REQUIRED
s LT 8 . 4 2 . .
e g ! . ' & ".‘3-:
) o+ .
- -' [ s
’ :" L]
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- . %
TABLE 1 TABLE 1
SOLAR EPHEMERIS APRIL 1982 : SOLAR EPHEMERIS MAY 1982
For O% Universal Time or Greeawich Civil Timd For O* Universal Time or Greeawich Civil Time
Lguatt-on of Tume Eguotom of Fome
Bnwl Thelen's O w Vi Sol, Time Difles. GHA Dol Tl DMlin  Yre Sal. T Duler.  Glia
Mowih Agpssent Doy o =LCT e o uf Bhonth Agpsoent Dwclin, = UTe i o
AWk huimsion for Fiwer  Eq of T 1 bt Pulorm & Wk Meckination B0 Cduar  §q of T o Polarn
- T — -y n ry T . = - T T 1 N 3 - =
1 TH 404 18.T 0.% =04 07.1 0.75 199 Se.9 1 BA° Ml6 84,8 0.7e 02 50.4 O0.31 188 31.9
2 PR NC4 &2.5 D 56 —0) 46.2 0.74 1% Se.d 2 U NIS 12.7 O0.7% #02 3T.4 £.2% 186 31.D
3 5A 0% 08.0 0.%% ~07 3l.4 0.T4 297 5.4 3 W NS 50.T7T O.74 ¢03 04,3 0.24 147 0.1
4 U NOS 28.% 0,95 =03 13,6 B.TH {98 %4.T - 4 TU W1% 48,7 0.72 993 10.6 OD.24 108 29,2
$ M NDS 51.0 D.95 =D2 543 0.TH 189 S4.0 § W Hib 05.7 D.7) +03 166 06.22 109 28,3
§ TU %06 4.6 O.%¢ ~G2 38.T H.TE Qe 53.3 § TH M1 2.8 O.T0 33 2L« Q.20 190 27.3
7 W wOe 37,3 0.%4 =02 21.¢ 0.71 141 32.9 7 PR WIS 36T Q.09 o083 26.3 D.37 1S} 2¢.3
& TH %06 30.F D.93 =82 D46 0.TD Je2 51.8 § BA M& 56.2 0.08 #0) 30,5 §.15 397 38,3 TR
0 FR H3T 22.3 0.%3 =Bl aT.46 0.4% 16} 31.0 8 SU NIT 12.9 0.67 403 4.0 0.12 153 24,3 e a i
10 SA HOT 44.6 S.% =91 Fl.1 d4.68 (o4 $G.2 0 M NIY 28,% 0.45 ¢02 3T.G 0,10 16& 23.3 RN
T OSU MON 06.0 B9 #BL 14.B D.ET 183 4.4 W OTU NLT 46,2 B.&é 003 6.4 0.08 185 22.2 ’
12 8 03 70.8 6.9 =00 58.8 0.49 lad 4808 12 W NIT 59,7 0.63 02 1.2 0.0%5 146 .
10 TU %08 50.7 @.01 =00 43.1 0.¢a LeT at.y 13 TH NIE 14,8 0,62 403 42.5 0,03 197 20.2 i i
12 W NDO 12.3 §.%50 =00 IT.8 0.6) 16D 46.9 MM OFEA NP 20.% O.60 403 4).1 D.00 1§89 18.2 -
15 TH w09 34.1 Q.00 ~00 [2.8 0.81 149 44.0 1 BA NI# 44,1 O.5% 03 43.2 0.02 (97 i%.2 o
i FN w09 55,5 9.99% <00 01,9 0.3% 170 &5.2 M BU %18 52,2 0.%8 03 &2.4 6.05 200 17.2 P
7 SA NIO Ld.8 ©.88 +00 l4.2 0.3% 171 4404 17 M Mi% 12.1 0.94 +33 4.5 8.0T 281 l&.2 .t
M OSU K10 3T.9 D.87 00 30.0 0.%4 J72 43.é M TU Mi% 25.6 0.55 05 39.8 @.09 202 15.2 n
19 M M1D 58,9 O0.87 +D0 43.5 0.5% 173 42.7 W W M9 8.9 0.56 40D 374 D.12 203 14,2 2
2 TU N1 A9, ¢ .08 20D 34.6 D.5) ITH 4).9 A OTHE W19 51,7 B.52 03 34,8 D.le 204 1D.1 *
N W NLL &0.2 G.8% D1 09.2 0.51 175 &k # FA N20 04,3 Q.51 #0F 31.4 O.le 209 12,1 il
2 TH W12 D0.6 D.B4 oD} 2)1.4 0.4 176 40,3 52 BA N0 163 Q.49 ¢0) 2T7.4 D.1% 206 11.0
N FR OREZ 20.8 0.87 01 33.2 04T 177 24.4 71 $uU W20 26,3 Q.48 003 212.9 Q.21 207 09.8 R '
# OBA N1Z e0.8 0.82 ¢01 4d.4 O 45 178 38.% . a4 M M20 9.8 O.44 403 17.9 ©.2) 200 00.7 ol
3 U %13 80.6 0.02 )] $5.) D.63 179 37.4 B OTU N2D 51.0 D.43 D3 12.% D.25 209 07.8 e
W M WIS 20.1 G.BE ©02 05.6 G.41 120 Béus 3 W NZL OL.Y G.4) 03 Qb6 0.27 F10 0. By
7 TW ul) 39.5 0.00 D2 13.9% 6.39 18] 5.7 7 OTH N2] 12.3 ©.42 03 00.0 0.2% 211 5.2 e "
X W M3 B8.& 0.7 202 24.% D37 302 34T o B OPRA R2L 22.2 0.40 02 33.0 0.31 2UZ 0s.) R
B M wis 17,9 G6.70 02 33.¢ 0,35 103 P3.¢6 M 8A w21 3.9 D.3% 202 a%.6 ©0.32 Z13 03.2
B FR mMls 6.2 0.7 07 42.2 5.3 184 3.0 0 B M2l 4).2 0,37 02 37.8 8.3 214 D2.1
A wie $4.0 *91 $0.1 105 2.9 W N2 50.2 G.30 o02 Z9%.s 0.3¢ 213 01.0 Bt
2 TV N 58T *02 21.0 216 00.0 My
Housty 6ilference: in deciination snd squation of time are for the 14 sty diflerences in declinstion sad egustion of Liass sov for the 34 W
s Sollowing Oubours of daie i Yefi column. bowrr fallomayg O-hours of date i lefi coluwna.
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D-9 (5 Points)

TABLE 1

SOLAR EPHEMERILS DECEMBER 1982
For 0% Universal Time or Greeuwich Civil Time

Epeton of T
DT v Yo Bl Vime Bi¥es.  GNA
Oxchn s T e flar of
for | bowe  Eqg of Tome ) oo eiinis

The Sam’s
Apparent
By lenpinm

i

Benve whumna

o ot mh ot
aEn=

HY? BURIR NRUNN MIzsz o
P53 FEITR pPIe2 =Py

$71 43.0
521 52.3
$22 01.3
232 0%.8
$22 17.9

3¢ ®2TEy 37e2r gpyse |f

$22 25.%
$22 2.7
8§22 ¥%.5
522 45.0
$22 31.7

121 §7.}

523 142

27 17.&
$23 20.1
$23 22.)
523 2.}
$23 25.3

$2) 2s.1
523 2a.9

$1) 12.2

323 00,3
523 03.%

.26
9.27
9.3%5
-1 L]
9.32

9.01
$.81
.03
.05
$.04

8.00
.10
8.12
..“
it

.10

L1713
(2] ]
10
elg
+0%

$3e1
30:0
7.9
8L 4
&0.3

oY 11,3

o8 9i.2
o8s 25,4
*hs 0d.%
*05 40.2
*03 1.9

04 42.%
94 13.)
*83 43.9
o803 14.2
*02 44,5

02 4.7
0] 4440
+01 14.9
o8 45.]
ot 15.27

=00 14,3
=88 44.1
=01 12.8
-“ 42.%
=02 1.0

"1 "-’
=03 0%.%

L 4

1.8
.17
f.48
1.30
1.21

b2
.23
1.32
.24
Jode

1:.24
1.29
1.2¢
1.26
1.24

Lodw
113
1.22
1.21
120

.19

9315 9.4
[ T 7 A
@7 31.9
S50 37,2
@29 16.9

il.?
834 21,1

9353 26.4
% 26.1
93T 25.%
838 2%.0
889 24,8

060 2.0
841 13,3
882 22.7
843 22.1
Ses 21.5

Bes 20.9
8o 26,4

it

differences in declingtics sad squation of Use
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REQUIRED

TABLE 2

REFRACTION AKND SUN'S PARALLAX
{To be applicd to obscrved altitudes. Soe page 16)
Bar.= 29.6 in. Temp.= SC°V

cod | Belrac. | Bun's || Messured | Mefrac- | Sun's
Alutuda Par. Aluluds o Par.
® ¥ . '] . . "

7 X (¥ ] 0.1 17 30 3m o4

7 & 6.75 V.15 ¥ a9 0.4

T 5 $.62 0.18 B X ans 0.4

2 [ 804 19 a7 1R Y]

0 .57 S.15 19 20 a4

i o | 3 o.is g in 004

» X B3 D)% ﬁ [ 2} ilﬂ e

4 ® $02 a3 w [ N1

8 0 [ 2] .18 o o 014

s &0 [ ¥ ¥ a1s o 0o ils 0.4

@ 10 (%7 0.1% = W Q.4

$ 20 88 018 % 0o 196 013

: x 533 0.1s 7 o m 0.13

40 843 0.18 F E ) 013

9 80 .M 613 -] . 0.)3

0 oo - 0.15 o B 13
10 ® .10 215 n o© 53 s.ll
lo 40 495 0.i4 M 42 {2
I OO 481 .14 = o & r] 0.2
1 487 G4 w 0 @iz
it & 454 Q.4 « & A5 [-21]
1a 00 4.42 0.14 42 o7 8.1
P b1} 4.5 0.44 M © s 0.1
3 @ 4.00 Q.14 & @ an Qi
13 g 93 014 o m o 0.10
I‘ k.4 a4 | ] [ [ 11, ]
4 X 368 0.4 &8 M fe? om
H-I 353 [ ® (1 oo
s » @ f o fl = | o | oo
BE|i8 |8 BB (8|8
l’ ] 12 | 04 g L]
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Problem D-9 (5 Points) REQUIRED
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TABLE 2a
Te correct Table 2= Soa Examplies imlow. TABLE 2
MULTIPLIERS FOR QBSERVED BAROMETRIC PULAR IMSTANCE (O POOLARUS. (902
PRESSURE OR ELEVATION Vit (7 L pwrnd howe o (rervmnn b i'hd T
‘lu. Flev. Ml [ Bar Viev. | Munti Pt Shusom s _H Pelor Destn
fiechm) } (Fret) plber tinchin) | ( pller — po pomen - e
- 4t (a 8 [+ = aB
- 111 o 4 o5m e 1| oxws | yan bhotn Jeemy et
)@ EIE B TR R B
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§ ileg B Be | iR gl gam Tun |8 |38 |55
AR AN “glup el el
3 a. ¥ 5
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" wllgmy | anf s a9 fun -
g} Fﬁ g E‘ Fm E i: :2;} a0as I jeaan ! e
kL . X .. 1 e 4
o 1298 ) i

1| a4 : wpfons fan | 7 (85 |80 .

H 528 : i 4 FRETE R | o T 34
B s E 8| E| | i
’u 158 | ;2] i [ 71}

':l 18 E b instions = 99 - Pudar mavare
TAMLES
: UL SUNCS 61 MDA T1E, 1982
MULTIPLIERS POR TEMPERATURE Fay O Undoryul. Fommr o Cosmmerics Ciosl Toamr
. { sade | Temp. du-. 'ru 3 witd-
- _;: v} iy o} [ F
= -} PO TS B 4§ ue fove. 8 | 1308
1 i
| W iE B B R EIER L
b ] W o1} s o 8 | em
"‘f Sem: Mons. AR = 2P Bar. = 38 . @ Bov. 30 B Ka Blun B -
i 95) = 1 AY. Perslisz o BUY. "
gty ng'.’far-pnar.rmn' .-';i EEE “'i.:; iéﬁ ""';E :.EE o
l.-'lon-rﬂ‘hr A = 20° Bee. = 35 o Bov. BB ‘- !ﬂi u': e " ::;: :
TR (i I R A
66 67 ..
__.-/.' '
'. = T .'.
4§ Ex -
L I l N . %
|- -l"“l"l ‘-‘.'.-' .J° '.' }."‘



15-D
1982
Page 25

REQUIRED

Problem D-9 (5 Points)
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