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SECTION A

153 Points of 300 Total Points
Time Allowed to Complete This Section: 4 Hours

Examination Qverview

The 1991 California Professional Land Surveyor examination is given in two, 4-hour periods on the same day. Section A
is 1he first section of this two-part examination; Section B will be given in the afternoon. Section A consists of the
following:

Test Problem No. Subject Maiter | Point Value
A1 tegal-Deseripiion 30
A2 Subdivsien-Boundary 36
A3 Protogrammetry 30
Ad : Error Analysis 21

A5 Publie=znds 36
The scope of this exam relates 16 the principles and practice of land surveying in the various areas of practice. You will
be graded on the answers specifically required and in certain cases your method of oblaining these answers as
demonstrated in your solution. Therefore, show all your work including all formulae and caiculations.

The questions have been designed {o realistically refiect the actual conditions and practice of land surveying. The
assignment of points to each question is nof based on the time required to complete an answer. Instead, points have
been assigned on the basis of the relative importance of each question fo basic fand surveying competence.

Examination instructions

As you will take this test booklet with you when you complete the examination, do not write your answers in this test
baoklet. Solution booklets for each test problem have been provided with this test booklet. Fresent your answers on
the sheets provided within each solution booklel. Only work in a solution booklet will be scored. Follow the steps lisled
below 10 present your solutions:

. Ba sure to use the correct solution booklet for each test problem. The problem number is printed on the cover of
gach solution bookiet.

- Enter the problem number in the space provided on each inside sheet of the solution booklet.
. Enter your identification number on the front cover of each solution booklet and in the upper right-hand corner of
each page of the solulion bookiet in the spaces provided. Do not write your name on any part of this

examination. :

- Additional paper for your solution booklels can be obtained from your proctor. Enter the number of the {esl
probiem on every additional sheet you use.

»  Number your solution pages 1 of 3, 2 of 3, elc.

- In addition to the answer, show all work periinent to the problem’s solution to demonsirate to the grader the
method used.

. Certain problems require a specified number of answers. Where you are required lo provide a specific number of
answers, you must provide only the number of answers required. Any answers provided beyond the number
required will not be graded.

- Clearly delineale any work thal you do not want scored by lining through that pari and marking VOID across it.

+  When you have completed this portion of the examination, check your work: pui your soluiicn booklets in order in
ihe envelope provided, seal your envelope, write your examinee [D number across the seal of the envelope, and
give all material to your proctor.
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PROBLEM Al
30 Points

PROBLEM STATEMENT

You have surveyed a pipeline route as shown on the plat on the facing page. Utilizing a property line tie
that you made on the Northerly line of Sycamore Street, record map values, and the Tarantino deed, you
caleulated pipe lengths on the Tarantine property. You have been asked to prepare an easement
description for the two pipelines as they relate to the Tarantino property.

The Tarantinos bought the Northerly 150.00 feet of the Easterly 200.00 feet of Lot 3 of Block 14 as shown
on a deed recorded on Aupust 9, 1943, in Book 27, Page 83 of Official Records.

The easement for pipeline “A” is 30.00 feef wide. The pipeline is 10.00 feet Southeasterly and Easterly of
the Northwesterly and Westerly line of the easement.

Pipeline “B” is in the center of a 20.00-feot-wide easement,

PROBLEM REQUIREMENTS

1. Calculate the bearings necessary to write the description for the two pipeline
easements. 6 Points

E\')

Utilizing the surveyed information, prepare a complete legal description entitled

“Exhibit A” for the two pipeline easements on the Tarantino parcel. The legal

description will be attached to a grant deed that reads, in part, that Tarantino

grants the easements for pipeline purposes as described in Exhibit A, 24 Points

¢ Begin your description at the Southwest corner of Lot 3.

»  The TRUE POINT OF BEGINNING must be on the Southerly line of the
Tarantino parcel.

+  No further surveying or property line calculations are required.
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PROBLEM Al

A PORTION OF MAP 3619, BOOK 36, PAGE 54 OF MAPS,
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PROBLEM A2
36 Points

PROBLEM STATEMENT

You have been retained to survey Lot 4, Tract No. 3500, MB 35-14, as shown on the plat of the block in
your solution bookiet. Tract 2000 and Tract 3500 as shown on the plats on pages 4 and 5 were both created
from Lot 1, Tract No, 1000, MB 10-14. The original boundaries of Lot 1 are the centerlines of the streets
adjacent to the newer tracts. The owner of Lot 1, Tract No. 1000, subdivided part of the property by
recording Tract No. 2000, MB 20-7. The owner later sold the remainder of Lot 1, which was subdivided
by Tract No. 3500, MB 35-14.

The distances and angles shown for the centerlines of the streets in your solution booklet are your
measurements. All other distances and hearings shown on the plats are tract record values.

Public records indicate that the original two-inch pipes between the subdivisions set by Tract No. 2000
have not been recovered. Your field search has verified that the pipes are gone and no physical
pecupation exists.

PROBLEM REQUIREMENTS

Solve the following and show all your work.

1. a. Using the plat in your solution booklet, show the calculated distances
you would use to perform the survey of Lot 4, Tract No. 3500. 11 Points

b. Show the comparisons of your measured distances to tract record
throughout the block. 10 Points

!.\'.}

Describe the principles that you would use to comnplete the procedure required
to establish the dimensions of Lot 4, Tract No. 3500 from the monuments as _
shown on the plat in your solution booklet, 9 Points

3. Is a Corner Record or Record of Survey required by state law? Cite the statute section
that verifies your answer. 6 Points
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PROBLEM A2

MAP REPRESENTING

TRACT NO. 3500
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PROBLEM A2

MAP REPRESENTING
TRACT NO. 2000

BEING A SUBDIVISION OF A PORTION
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1. a. Distance 150.22', on & Jones St., to N. line Lot 4 shown

as 1-a on solution sheet. () Answer: 5 Points

Distance 50.07", on € Jones St. between N & 8 lines of

Lot 4, shown as 1-b on solution sheet. () Answer: 5 Points

Distance 50.07', on rear line Lot 4, shown as I-con

solution sheet. (3) Answer:1Point

b. Distance 807.49 or 427.49' plus 380.00, tract record on
Brown St. between Jackson Ave. and Miller Ave,, shown
as 1-d on solution sheet. . : (® 5Points

Dristance 838.98' or 458.99' plus 380.0{, tract record on Jones St.
between Jackson Ave. and Miller Ave., shown &8s 1-e on
solution sheet. () 5Points

Note: An answer of + or — 0.01' is acceptable,

2. In the absence of the original monuments between Tracts No, 2000
=nd 3500 and the sbsence of physiczal cccupation, the senior tract
retains its record dimensions and the remaining parcel, in this rase
Tract No. 3500, receives the surplus and the excess amount is

pro-rated only within Tract No. 3500. . (&) 9 Points
3. =z. Yes. Either Record of Survey or CornerRecord would be
approprizate. () 3 Points

b. Sectiori 8773~2 or Section 8762 of Land Surveyors Act 3 Poinis
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PROBLEM A3
30 Points

PROBLEM STATEMENT

Your client owns Sections 9 and 18, and the Westerly 4000 feet of Sections 10 and 15, T45, R23W, 5.B.M.
You have been asked to provide horizontal and vertical control for the topographic mapping that is to be

used for planning purposes. Vertical photography, taken with a 6-inch focal length camera on a 9" x 8"
focal plane, is to be used. Analytical bridging is not to be considered.

The following factors control the project. Make no assumptions.

1.
2.

[2L I A

a5

A 5-foot contour interval is required.

Model size is 3.68" x 7.0" for a single flight line and 3.6" x 6.3" for twe or more adjacent
flight lines.

The “C* factor to be used for this project is L1800
The map is to be compiled at a 5 to 1 ratio.
The average terrain elevation is 2,500' above sea level.

The minimum target size to be used for premarking the ground is not to be less than 0.001" x 0.01"
at the photo scale.

Per a recent Record of Survey, each section has been found to be standard dimensions.

PROBLEM REQUIREMENTS

1.

Based on the above specifications, determine the following; show all work.

a. The minimum number of flight lines reguired. 3 Points
b. The required flying height above sea level 3 Points
c. The minimum number of models required. 3 Points

The minimum number of photographs reguired. 3 Points
e, The minimum number of horizontal and vertical control stations '

required to provide for adequate checks. 5 Points
f. The negative scale. 3 Pointis
¢. The nominal map scale. 3 Points

h. The minimum length and width of the target placed on the ground as
a premark. 4 Points

Give the accuracy requirements for each of the following based on
requirements of the National Map Accuracy standards:

a. Contours 1 Point
b. Spot elevations 1 Point
¢. Planimetric features 1 Point
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Minimum number of flight lines required = 1

Overall length = 10,560
Overall width = 9,280
Model length = 5,400
Model width = 10,500
9,280'/10,500° = 0.88' =1

Flying height abhove sea level = 11,500
“C” factor x contour interval + elevation
1800"x 5 + 2,500" = 11,500

Minimum number of models required = 2

Terrain width + model length = 10,560"+ 5400 = 1.96 = 9

Minimum number of photographs required = 3
Photos required = models + flight lines
2 models + 1 flight line = 3

Minimum number of horizontal control stations
required = 4

Minirmmum number of vertical control stations
required = 6

Control for scale/moedel = 2 + 1 for check
Conirol for elev/model = 3 + 1 for check

Negative scale = 1,5300°
“C” factor x contour interval + 6
(1800'x 5') + 6 = 1500" or 1:18,000

Nominal map scale = 1" = 300
Mapping scale = (Photo scale) {Ratia)
Photo scale = flying/focal length
Photo scale = (9,000/8) {(1/5) = 300

Minimum length (180" is acceptable) = 15.0"
= 1500 x 0.01'

Minimum width (18" is acceptable) = 1.5'

. =1500"x 0.001'

Method: 2 Points
Answer: 1 Point

Answer: 1 Point

Method: 2 Points
Answer: 1 Point

®
®
(3 Method: 2 Points
®
®
®

(1) Method: 2 Points
(® Answer:1Point

@ Answer: 1 Point
Answer: 1 Point

(@) Method: 3 Points

A

(2 Method: 2 Points
(3 Answer:1Point

Method: 2 Points
Answer: 1 Point
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(® Answer:1Point
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PROBLEM A4
21 Points

PROBLEM STATEMENT

Your measurements to Point C are shown below. A §" theodolite with a measured standard error of
+/— 20" per angle set (direct and reverse) from all sources and an EDM with a standard error of
+/— (.02 + 5 PPM) was used.

’\\w (1 SET}
Y
A EAST 7000 00" B

PROBLEM REQUIREMENTS

L. a. Compute and sketch the standard error ellipse for Point C. Label and dimension
the semimajor axis, semiminor axis, and the orientation angle, 6. Assume
uncorrelated measurements. 7 Points

b. What is the probability that your measured point is within or on the standard
ellipse? 3 Points

c. What are the dimensions of the semimajor and semiminor axis if you want,
a probability of 9557 2 Points

d. What is the minimum number of angle seis needed to decrease the semimajor
axis to 0.12' on your standard error ellipse? 3 Points

2. Each of the error ellipses shown in your solution booklet indieates the relative comparative
accuracy of establishing a point location with one of the following instrument combinations,
A through F. In the spaces provided in your solution bockiet, indicate the letter correspending to
the instrument combination that best works with the eflipses.

Angle Measured With: Tlistance Meas_ured With:

A Transit EDM

B Compass Steel Tape

[N Theodolite EDN

'“IZ)\ Compass Gunter's Chain
B Transit Steel Tape

E, _ Thecdalite Steel Tape

Assume the line is 2000 at an azimuth of 45", . - 6 Points
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PROBLEM A5
36 Points

PROBLEM STATEMENT

You have been commissioned to survey fractional Section 8, T4S, R6W as shown on the official
plat on the facing page, which was approved on April 3, 1893. Your client has requested that all corners
be monumented.

PROBLEM REQUIREMENTS

1. Identify the method and the positions and/or monuments you would hold for control

to establish each of the corners denoted as a through f below. No calculations
are reguired.

a.

b.

e.

f.

Southwesterly section corner

Northwesterly corner of government Lot 2

North corner common to government Lots 1 and 2
Northeasterly corner of government Lot 1

East 1/4 corner

Center 1/4 corner

2. Cite the governing reference that verifies the method of establishing the corners.

3. Calculate the coordinates for the Southwesterly corner of Section 8. Show all work,

4 Points

4 Points

4 Points

4 Points

4 Points

4 Points

2 Points

10 Points
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PROBLEM A5

PLAT APPROVED APRIL 3, 1833
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SECTION B

147 Points of 300 Total Points
Time Allowed o Complete This Section: 4 Hours

Examinati ver

The 1991 California Professional Land Surveyer examination is given in two, 4-hour periods on the same day. Section B
is the second section of this two-part examination. Section B consists of the following:

. 5
Test Problem No. Subject Matter Point Value '~ ) o
&9 2
B1 Legal Description ag W ¢ M
B2 Water Boundary w27 e
B3 Solar 21
B4 Boundary #33 pr
BS Construction & 27 25
BS6 Survey Law »10 11

The scope of this exam relates 1o the principles and practice of land surveying in the various areas of practice. You will
be graded on the answers specifically required and in cerlain cases your method of obtaining these answers as
demonstrated in your solution. Therefore, show all your work including all formulae and calculations.

The questions have been designed to realistically reflect the actual conditions and practice of land surveying. The
assignment of points to each question Is nol based on the time required to complete an answer. Instead, points have
been assigned on the basis of the relative importance of each question to basic land surveying competence.

xaminatl instr ns

A< you will take this lest booklet with you when you complele the examination, do not write your answers in this test
sklet. Solution booklets for each test problem have been provided with this test booklet. Present your answers on
wne sheels provided within each solution booklet. Only work in a solution booklet will be scored. Foliow the steps listed
below 1o present your solutions:

Be sure to use the correct solution booklet for each test problem. The probelm number is printed on the cover of
each solution booklet,

Enter the problem number in the space provided on each inside sheet of the soiution bookiet.

+ Enter your identification number on the front cover of each solution booklet and in the upper right-hand corner of
each page of the solution bookiet in the spaces provided. Do not write your name on any part of this
examination.

*  Additional paper for your solution booklets can be obtained {rom your proctor. Enter the number of the test
problem on gvery additional sheet you use,

= Number your solution pages 1 of 3, 2 of 3, elc.

* In addition to the answer, show alt work pertinent to the problem's solution to demonstrate to the grader the
method used.

+ Certain problems require a specified number of answers. Where you are required to provide a specific number of
answers, you must provide only the number of answers required. Any answers provided beyond the number
required will not be graded. ’

»  Clearly delineate any work that you do riot want scored by lining through that part and marking VOID across it.

* When you have completed this portion of the examination, check your work, put your solution bookiets in order in
the envelope provided, seal your envelope, write your examinge ID number across the seal of the envelope, and
give all material to your proctor.






PROBLEM B1
28 Points

PROBLEM STATEMENT
Your client owns a portion of the Southwest 1/4 of Section 5, TTN, R12E, M.D.M, and has providad you

with the plat on the facing page. You have been asked to prepare a legal description for a proposed 40.00-
foot-wide easement across your client’s property.

PROBLEM REQUIREMENTS

1. Prepare a strip legal deseription, including caption (preamble), for the
proposed easement. 29 Points

¢ Begin your description st the Southwest corner of Section 5.

» Use only the information provided on the plat. Do not make assumptions.

1991 CALIFORNIA PROFESSIONAL LAND SURVEYOR EXAMINATION Page 1






PROBLEM B1

%

i
| ‘0 |
E PARCEL A o o,
| TRy PARCEL B
7,
o Yo
N88° 30°00" E 6\09
P &
——— 8. _ @ (9
£
,,\ %_]
) ; ‘96\
PROPOSED R Sy
FASEMENT PAHRCEL C
. S
l-" L]
§ : g 5570000 W —
GLO MON MARKED A = 500.00°
"SE|SS A= 25°00'00"
=122 TN, R12E L 21847
57158 jome - 2" IP WITAG
( *LS 10,000 (NO REF}
/4 CORNER
.25
6 tgf*‘“' 660 )
7 8 ¥ A
¥ 2200.00° ———-—/J
I

LEGEND

© =1"1PPER
PM NO 50080

1991 CAUFORNIA PROFEESIONAL LAND SURVEYOR EXAMINATION

Page 2






PROBLEM B2
27 Points

PROBLEM STATEMENT

Your client owns Lot 9 of Sandy Beach Tract, a beachfront lot. The front corners have been monumented
as shown on the facing page. You have been retained to locate the Westerly property corners. Assume
uniform tidal flow and a regular shoreline. Assume a constant grade between Points A and B and
Points C and D.

TIDE STATION DATA
STA CHARLIE STA TUNA

(10 MILES NORTH OF LOT9) (5 MILES SOUTH OF LOT 9)
MHHW 4.43 439
MHW 3.61 %, 352
MTL 241 2.58
MSL (NGVD 1923) 1.02 1.02
MLW 0.80 0.78
MLLW 0.00 0.00

. NOTE: The vﬁlues sbove are local tidal datum at the given station based on MLLW.

PROBLEM REQUIREMENTS

1. Compute the location of your client’s Westerly property corners showing
dimensions to the found iron pipe monuments and the bearing and distance
between the Northwesterly and Southwesterly corners. Show ali work, 22 Points

2. What is the purpose of the eriginal government meander line and what is its
impact on boundary location? 2 Points

3. In the event of a boundary conflict with the West line, which state agency would
have authority? 1 Point

4. Which state agency would regulate the development of your client's lot? 1 Point
5. Of the water lines indicated in the table above, which water line would govern the

location of the Westerly line of the property if Sandy Beach Tract were at a natural
inland navigable lake? 1 Point

1991 CALIFORNIA PROFESSIONAL LAND SURVEYOR EXAMINATION Page 3
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PROBLEM B3
21 Points

PROBLEM STATEMENT

There are two methods by which azimuth can be determined by observation of the sun. Answer the
following questions concerning these methods.

PROBLEM REQUIREMENTS

Name the two methods that can be used to determine Azimuth by observations
of the sun. .

Which method is more accurate? Explain your answer.
The following two questions concern the method that uses vertical angle observations:

a. How would inconsistencies of the angular (vertical and horizontal)
observations be detected?

b. How would caleuiations for the effect of the semi-diameter of the sun
be eliminated?

For each method, indicate whether parallax and refraction are taken into account.
Explain your answer.

When using the method that uses only the horizontal angle, what is the single
most important area where errors, excluding time and angular measurements,
would most likely ocour?

What is an appropriate source for accurate time determination?

When using the method that uses only the horizontal angle, if observations are
made on the trailing limb of the sun, how does that affect your anguiar calculations?

For each method, describe how the time of day of your ohservations affects azimuth
determination,

For each method, describe how averaging your observations for caleulation purposes
would affect your final azimuth determination.

2 Points

2 Points

2 Points

2 Points

2 Points

1 Point

1 Point

1 Point

4 Points

4 Points
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PROBLEM B4
33 Points

PROBLEM STATEMENT

In 1900, the Spanish Rancho was subdivided into lots, one of which is denoted on the facing page as
Exhibit “A.” In 1940, a portion of this lot was sold using the following description, the preamble for
which has been omitted. The 1940 deed was the first conveyance within Lot 70 and has senior rights.
There are no occupational issues to be considered,

Beginning at the Northeast corner of said lot marked by stake number S63;
thence S 80°00'00" W, along the North line of said lot 800.00 feet; thence

S 45°00'00" E, 500.00 feet; thence N 80°00°'00" E, 800.00 feet to the Westerly
line of Wagon Road; thence N 45°00'00" W, along Wagon Road, 500.00 feet
to the point of beginning,

Exhibit “B" is the result of your partial retracement of Lot 70 in the Spanish Rancho.

PROBLEM REQUIREMENTS
1. Describe two different methods that might be employed to survey the 1940 deed. 12 Points

2. What would be the major differences between boundaries determined by the
two methods? 5 Points

3. a. Given the differences, describe what issues you would draw your client's
attention to if you were asked to survey the boundary of the parcel described
in the 1940 deed. 8 FPoinis

b. What would you suggest to your client to resolve any boundary issue? 8Points

1991 CALIFORNIA PROFESSIONAL LAND SURVEYOR EXAMINATION Page 7






PROBLEM B4
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PROBLEM B5
27 Points

PROBLEM STATEMENT
During the rough grading phase of construction, you discovered a 12" water pipe crossing the roadway
at Station 18 + 50. The elevation on top of the pipe is 730.92, You have communicated this information to
the project engineer who has asked you to calculate and lay out an equal tangent vertical curve so that
the top of pavement passes 36" above the top of the water pipe with the following design elements:
Vertical curve beginning at Station 16 + 50 (Vertical Curve #2)
(}1 = +8.75%
Gy = ~1.50%
A drop inlet needs to be installed at the lowest possible elevation between the beginning and end of
horizontal Curve #1 along the flowline.

PROBLEM REQUIREMENTS
Show all work in completing the following requirements.

1. Calculate the following elements of horizontal Curve #1:

a. Tangent ) 1 Point
b. Length 1 Point
¢. EC Station 1 Point
2. Caleulate the delta of horizontal Curve #2. 1 Point

3. Calculate

a. the station and 6 Poinis
b, the elevation of the top of the drop inlet to be installed between the beginning
and end of horizontal Curve #1. 5 Points

4. Calculate the following elements of the equal tangent vertical Curve #2:

a. Total length 6 Points
b. Point of Vertical Intersection Station 3 Points
c. Pavement elevation at the intersection of the centerline and the water pipe. 3 Points

1991 CALIFORNIA PROFESSIONAL LAND SURVEYOR EXAMINATION Page @
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PROBLEM B6
10 Points

PROBLEM STATEMENT

For each of the following statements, cite the appropriate section number and the applicable government
code.

PROBLEM REQUIREMENTS

1. A licensed land surveyor may offer to practice civil engineering incidental to
his or her practice provided that the work is performed under the direction of a
registered civil engineer. 1 Point

2. Alicensed land surveyor may correct certain minor errors denoted on a filed
Record of Survey. 1 Point

3. Alicensed land surveyor has the right to enter upon private property to investigate
and utilize boundary evidenca, 1 Point

4. The land surveyor or civil engineer responsible for a road reconstruction project
must pretect and perpetuate monuments of record. 1 Point

5. All maps, plats, reports, descriptions, or other documents issued by a licensed land
surveyor must be signed, sealed, or stamped, and must indicate expiration dates. 1 Point

6. Photogrammetry is within the practice of licensed land surveyors. 1 Point

7. A Record of Survey can be recorded even though the County Surveyor does not, agree
with its contents. 1 Point

8. When a City Engineer is not authorized to practice surveying, the surveying duties
may be assigned to the County Surveyor. . 1 Point

9. An adjustment of boundary line(s) between two or more parcels is exempt from the
Subdivision Map Act. 1 Point

10. When California coordinates are to be shown on a map, two second order or better
monuments must be used to control the coordinate values generated. 1 Point

1991 CALIFORNIA PROFESSIONAL LAND SURVEYOR EXAMINATION Page 11
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SECTION B

147 Points of 300 Total Points
Time Allowed to Complete This Section: 4 Hours

Examination Overview

The 1991 California Professional Land Surveyor examination is given in two, 4-hour periods on the same day. Section B
is the secand seciion of this two-part examination. Section B consisis of the following:

Test Problem No. Subject Maiter Point Value
B+ Legal Descriplion 29
B2 Water Boundary 27
B3 Sotar 21
B4 Boundary 33
-B5 “Construction 27
BS Supvay Law 10

The scope of this exam relates 1o the principles and practice of land surveying in the various areas of practice. You wil
be graded on the answers specifically required and in certain cases your meihod of obtaining these answers as
demonstrated in your solution. Therefore, show all your work including ali formulae and calculations.

The questions have been designed 1o reahshcaliy reflect the actual condijions and practice of land survaying. The
assignment of points to each question is net based on the iime required ic complele an answer. Instead, points have
been assigned on the basis of the relative importance of each guestion 1o basic land surveying competence.

Examination Insiruciions

As you will take this test booklet with you when you compleie the examination, do not write your answers in this test
booklet. Solution bockiets for each test problem have been provided wiih this test bookiet. Present your answers on
the sheets provided within each solution booklet. Only work in a solution booklet will be scored. Follow the sieps listed
below to present your soiulions: ;

Be sure to use the correct solution booklet for each test problem The probelm number is printed on the cover of
each solution booklet,

Enter the problem number in the space provided on-each inside sheet of the solution booklet.

Enier your identificaiion number on the front cover of each solution booklet and in the upper right-hand corner of
gach page of the solulion booklet in the spaces provided. Do not write your name on any part of this
examination.

- Additional paper for your solution bookleis can be obtained from your proctor. Enier the number of the test
problem on every additional sheet you use.

Number your solution pages 1 oi 3, 2 of 3, elc.

« In addition to the answer, show ail wor%a pemnem to the preblent's solution {o demonstraie io the grader the
method used.

- Certain problems require a speciiied number of answers. Where you are required to provide a specific number of
answars, you must provide anly the number of answers required. Any answers provided beyond the number
required will not be graded.

+  Clearly delineaie any work ihat you do not want scered by lining through thal part and marking VOID across it.

«  When you have compieted this poﬁion of the examinaiion, check your work, put your solution booklets in order in
the envelope provided, seal your envelope, write your examinee 1D number across the seal of the envelope, and
give all material to your proctor.
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PROBLEM B1
29 Points

PROBLEM STATEMENT
Your client owns a pertion of the Southwest 1/4 of Section 5, TTN, R12E, M.D.M, and has provided you

with the plat on the facing page. You have been asked to prepare a legal deseription for a proposed 40.00-
fool-wide easement across your client’s property.

PROBLEM REQUIREMENTS

1. Prepare a strip legal deseription, including caption (preamble), for the

proposed easement. 249 Points

« Begin your description at the Southwest corner of Section 5.

*» Use only the information provided on the plat. Bo not make assumptions.

1991 CALIFORNIA PROFESSIONAL LAND SURVEYCOR EXAMINATION Page 1
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PROBLEM B2
27 Points

PROBLEM STATEMENT

Your client owns Lot 9 of Sandy Beach Tract, a beachfront lot. The front corners have been monumented
as shown on the facing page. You have been retained to locate the Westerly property corners. Assume
uniform tidal flow and a regular shoreline. Assume a constant grade between Points A and B and
Points C and D.

TIDE STATION DATA

STA CHARLIE STA TUNA
(10 MILES NORTH OF LOT9) (5 MILES SOUTH OF LOT 8)

MHHW 443 4.39

CMEW , 3.61 352
MTL 2.41 258
MSL (NGVD 1929) 1.02 1.02
MLW 0.80 0.78
MLLW 0.00 0.00

NOTE: The values above are Jocal tidal datum at the given station based on MLLW.

PROBLEM REQUIREMENTS

1. Compute the location of your client’s Westerly property corners showing
dimensions to the found iron pipe monuments and the bearing and distance
between the Northwesterly and Southwesterly corners. Show all work., 22 Points

Z. What is the purpose of the original government meander line and what is its
impact on boundary location? 2 Points

3. In the event of a boundary conflict with the West line, which state agency would
have authority? . 1 Point

4. Which state agency would regulate the development of your client’s lot? 1 Point
Of the water lines indicated in the table above, which water lne would govern the

location of the Westerly line of the preperty if Sandy Beach Tract were at a natural
intand navigahle lake? i Point

4
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PROBLEM B3
21 Points

PROBLEM STATEMENT

There are two methods by which azimuth can be determined by observation of the sun. Answer the g
following guestions concerning these methods.

s

PROBLEM REQUIREMENTS

\1\ Name the two methods that can be used to determine Azimuth by observations
of the sun. 2 Points

2. Which method is more accurate? Explain your answer. 2 Points
3. The following two questions concern the method that uses vertical angle ohservations:

a. How would inconsistencies of the angular (vertical and horizontal)
observations be detected? 2 Points

b. How would calculations for the effect of the semi-diameter of the sun
be eliminated? 2 Poinis

4. For each method, indicate whether parallax and refraction are faken into account,
Explain your answer, 2 Points

5. When using the method that uses only the horizontal angle, what is the single
most important area where errors, excluding time and angular measurements,
would most likely oceur? ' 1 Point

6. What is an appropriate source for accurate time determination? 1 Point

7. When using the method that uses only the horizontal angle, if cbservations are
made on the trailing limb of the sun, how does that affect your angular calculations? 1 Point

8. For each method, describe how the time of day of your observations affects azimuth
determination. 4 Points

9. For each method, describe how averaging your observations for calculation purposes
would affect your final azimuth determination. - 4 Points
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PROBLEM B4
33 Points

PRCBLEM STATEMENT

In 1900, the Spanish Rancho was subdivided into lots, one of which is denoted on the facing page as
Exhibit “A.” In 1940, a portion of this lot was sold using the following description, the preamble for
which has been omitted. The 1940 deed was the first conveyance within Lot 70 and has senior rights.
There are no occupational issues to be considered.

Beginning at the Northeast corner of said lot marked by stake number S63;
thence S 80°00'00" W, along the North line of said lot 800.00 feet; thence

S 45°00'00" E, 500.00 feet; thence N 80°00'00" E, 800.00 feet to the Westerly
line of Wagon Road; thence N 45°00'00" W, along Wagon Road, 500.00 feet
to the point of beginning. '

Exhibit “B” is the result of your partial retracement of Lot 70 in the Spanish Rancho.

PROBLEM REQUIREMENTS
1. Describe two different methods that might be employed to survey the 1940 deed. 12 Points

2, What would be the major differences between boundaries determined by the
two methods? 5 Points

3. a. Given the differences, describe what issues you would draw your client’s
attention to if you were asked to survey the boundary of the parcel described

in the 1940 deed. 8 Points

b. What would yvou suggest to your client to resolve any boundary issue? 8 Points
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PROBRLEM B4

EXHIBIT "A”

LOT 70
48.4 ACRES

EAST 3475CHS = 2753, ¢/ A
|
i
—N-
HOT 7O
SCALE EXHIBIT "B"
. FD 37x3" POST

wna}zo "$53"
#\_/

127°35'25" MEAS

FDam3 POST
SCRIBED "380"

FD 33" POST
SCRIBED "S&7"

1991 CALIFORNIA PROFESSIONAL LAND SURVEYOR EXAMINATION Poge 8



PROBLEM B5
27 Points

PROBLEM STATEMENT
During the-rough grading phase of construction, you discovered a 12" water pipe crossing the roadway
at Station 18 + 50. The elevation on top of the pipe is 730.92". You have communicated this information to

the project-engineer who has asked you to calculate and lay out an equal tangent vertical curve so that
the top of pavement passes 36" above the top of the water pipe with the following design elements:

Vertical curve beginning at Station 16 + B0 (Vertical Curve #32)
Gy = +8.75%
Gy = ~1.50%

A drop inlet needs to be installed at th@e elevation between the beginning and end of
horizontal Curve #1 along the fiowhne.

PROBLEM REQUIREMENTS
Show all work in completing the following requirements.

1. Calculate the following elements of horizontal Curve #1:

\aﬂ‘ Tangent 1 Point
~h. Length 1 Point
“w  EC Station 1 Point

~
~g2. Calculate the delta of horizontal Curve #2. 1 Point

3. Caleulate

a. the station and : 6 Points
b. the elevation of the top of the drop inlet to be installed between the beginning
: and end of horizontal Curve #1, 5 Points

- 4. Calculate the following elements of the equal tangent vertical Curve £2:

a. Total length 6 Points
b. Point of Vertical Intersection Station 3 Points
¢. Pavement elevation at the intersection of the centerline and the water pipe. 3 Points
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PROBLEM B6

10 Points

PROBLEM STATEMENT

For each of the following statements, cite the appropriate section number and the applicable government
code.

PROBLEM REQUIREMENTS

I. A licensed land surveyor may offer to practice civil engineering incidental to
his or her practice provided that the work is performed under the direction of a
_registered civil engineer. 1 Point

2. A licensed land surveyor may correct certain minor errors denoted on a filed
Record of Survey. 1 Point

N

A licenszed land surveyor has the right to enfer upon private property to investigate
and utilize boundary evidence. 1 Point

4, The land surveyor or c¢ivil engineer respensible for a road reconstruction project
must profect and perpetuate monuments of record. 1 Point

5. All maps, plats, reports, descriptions, or other documents issued by a licensed land
surveyor must be signed, sealed, or stamped, and must indicate expiration dates. 1 Point

8. Photogrammetry is within the practice of licensed land surveyors. 1 Point

}i( A Record of Survey can be recorded even though the County Surveyor does not agree
with its contents. 1 Point

8. When a City Engineer is not authorized to practice surveying, the surveying duties
may be assigned to the County Surveyor. 1 Point

. An adjustment of boundary line(s) between two or more parcels is exempt from the
Subdivision Map Act. 1 Point

1¢f. When California coordinates are to be shown on a map, two second order or better
monuments must be used to control the coordinate values generated. 1 Point
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1. a. Recognize MHW as appropriate water line. ® 2Points | O} O
| oo
b. Determine MHW at client’s lot by proportion between two tide O .10
stations. O 1 0
361-352 X 8 8
15 10 ol o
= X =0.06 O O .-
O | .O.
~ MHW@Lot9 = ® Method:1Point | O | O
3.61-006=3.55 (® Answer:1 Point O 10
07O
c. Transform local tidal datum MHW to MSL datum: O O
- O O
3.55-1.02 =2.53 () Methed:3Points | O | O _
. O ‘-."O i
d. (1) Compute grade from top of bank to measurement O .1-0O
in acean ol O
0.0
(Lines A and B) = 10'00;0(()_.8'00) =.065 i:8‘.:' 8
00
(2) Compute grade from top of bank to mezasurement Ol o
in ocean 20 O .
., OO
(Lines C and D) = }‘9“22_9(0—‘—1):- 0.65 g MOKIENON:
- ’ 00 -
Note: Szme answer for both Lines.” (® Method: 3 Points Xe) O
0|0
e. Compuie difizrence in the elevation between MHW and 0O 0O
the elevation of Point A and Point C. e 0O -
. i O 7 O
For Point 4, 10.00 — 2.53 = 7.47 HoM ol
For Peint C, 10.20 — 2.53 = 7.67 (&) Method: 3 Points O O
-_ - ’O
f. (1) Distance from top of bank {o state lands '_:8 4.0
(Lines A and B) = 3050 741 8 8
X =114.92 “OL O
(2) Distance from top of bank to state lands OO
B 65 _7.67 20 20-
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g Length of line from IP’s to state owners}np =
189.90 + 114.92 = 304.12' for North line
169.80 + 118.00 = 287.80' for South line

h. Bearing apd distance for Westerly property corners

a. The meander line was originally used for calculating the
area of usable land.

b. It has no significance to boundary location.
tate Lands Commission.
. Coastal Commission.

. The MLW line.

Bearing = N 4° 39 54" W

Distance = 200.66

Answer: 2 Points
(®) Aunswer: 2 Points

I Point

() 1Point

(2 1Point
(@ 1Point
() 1Point
(3 1Point
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i GRADING PLAN : CORAECT | WRONG
, o O 1 0
1. a. Altitude Method ® 1Point|{ O @]
O Q .
b. Hour Angle Method ® 1Point| O | O
O 10
2. a. Hour Angle Method ® 1Point| O O
O O
b. Because time can be very accurately determined. ® 1Point | O O
: O | O
3. a. By plotting the horizontal/vertical angles vs. time. (® 2Points | O O
0.1 .0
b. Sighting the sun in opposite quadrants or Roeloff ’s Prism. (® 2Points | O O
0. 1.0
4. a. Hour Angle Method—No. There is no vertical angle. ® 1Point| O | O
- O | O
b. Altitude Method—Yes. 1t is applied only to the vertical angle. 1Point | O | O
O | O
5. In the deterrmination of the latitude and longitude of the Point. O 1 0
Example: Scaling on 2 U.8.G.8. quad sheet. ® 1Point| O O
O O
6. Time cube — monitoring WWV. 1Point | O. ] O
. 0.1.0.
7. The method does not take account of the semi-diameter of the sun. @ 1Point O O
' O} O
8. a. Hour Angle Method — because a vertical angle Is not being measured, O O
time-of-day of observation, except as an exireme, does not affect the O 1.0
determination of the azimuth. @ 2Points | O | O
_ O | O
b. Altitude Method — best time is 8 a.m. — 10 21n. and 2 p.m. — 4 p.m. O O
Vertical angle not changing enough from 10:00 a.m. ~ 2:00 p.m. - O O
and refraction correction becomes very large and nneeriain at O O
low altitudes. d 2Points | O 1O
' : O O
9. a. Altitude Method — averaging of adjusied data would not have any O 1.0
measurahle affect on the final azimuth. * (9 2 Points O 1.0
O 10O
b. Hour Angle Method — averaging will give errors due to the fact that O O -
the sun travels in an apparent curved path and the change in O .1.0
semi-diameter correction with altitude. @ 2.Points | O .. O
0']0:
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O O -
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y o R = 1007660 0§ =[0©/0/0/0/0 06 ©)
b : . [ READER ROUND 0000 0/0) %gﬁ)@%g 010 0]
| | 1 oeeoes| Hayoeoew Hickekr MHaee!
|pROBLEMNO. B4 1 T - Hodoeow Hooeere Hade!| -
' lpoINTs 33 SOLUTIONNOT | E DIGOIGIO0| HEHOORERER| Eode] -
| A - [ATTEMPTED O] E5 D@0 EHICOEEE DO®] -
E 4 2QEIOEIE| EICEEDE| B e®| -
o GRADING PLAN ) CORRECT | WRONG
1. One method involves holding deed angles,- going to the road.aiong the
South line and then along the Road to the point of beginning. () 6 Points
The other method is based on the belief that the “intent” of the deed
was to provide a parallelogram and hold distances. (® 6 Points

The position of the South and West lines, or Southwest Corner. (3 5 Points

a. Review the possible double solution mth client and how this will
affect adjoiner. . (® 8 Points

b. Resolve boundary differences by listing one of the following:
lot ine adjustment or agreement/or quiet'title or quit claim. (® 8 Points
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'LAND SURVEYOR EXAMINATION . %" @@888 %%@@888 8
. I HO00EEE HI00eR0R| [
. | - 2[00/90 0.6/l =16/60/0cloll=E
) f READER ROUND | FIOOQ@GOIR] EHIOOEOD0 E
PROBLEMNO. B5 | 0EOOG0| HoPEwEE Hoekenn e
4 8100101000/l = [0/0/0/0/0 Ol < 0]
POINTS 27 . 3 SOLUTION NOT Sk 00 00)6) DD EiD
; ATTEMPTED O B3 DO@EIEOE 0/0)0,00/0] D
-; 2:10/0/0]0/0/0]N::100/0]00,0] 8 < )
- = f CRARING PLAN CORRECT

1. Given: A=48°59 46" R = 300.00° .

2.

3.

a. T=Rtan A/2 = (300.00) (tan 24° 29 53"} = 135.7056 or 136.71
0 Eee g e () Answer:1 Point
b. L=2rRa/360 = 2 (300048° 53 46" _ o5 5430 or 256.54
360 (& Aunswer:1 Point
c. Station 12 + 35,15 given
1+ 00.00 given to BC
13 +35.15
_2+5654 L
15+ 81.69 EC (3 Answer: 1 Point

First tangent (+)N 9° 27 56" W
First A (=) 48° 59" 48"
N 33" 31" 50" E
N39°31' 50" E
Last Tangent N(0°23 32"F
A Curve 2 39° 08" 18" (¥ Answer: 1 Point

1.G,
& X:Gl" Ga

= 22222

{100.00)-2.5%) 2.5
X = —
2o

95% 8.7 ~0.1125

Stzation Given 12+ 35.15
Given _1400.00
13+ 35.15
First Tangent _1+36.71
14 4+ 71.86
—L/2 50.00
BVC - 14 +21.86
+ 22,27
Station of 14 + 44 08 (® Method: 2 Poinis
lowest point (® Answer: 4 Points

b, y=ax2+GX+C
¥y =5.625 (.222)% + (-2.5) (.222) + 705.89 K
y = 705.61 (@ Method: 2 Points

Tap Inlet = 705.61 ~ (2% x 20) = 705.21 Answer: 3 Points
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k-1
= - L o GRADING PLAN S s - | CORRECT | WAONG
i 4. a. Given: Gy =8.75% Gg-——l 50 STA. P 18 + 50 Eley. (730.92 + 3. 00) 733 92 ]+ 8 . 8
u b .'.A.
= pvizl  STA 14:7186 - . . Elev. 01 O~
= STA 12+35.15 o0 - 71056 ¥0. 1 O
= 236.71 @ (G — 2. 6% = 592 0 O
ot 704.64 70 &
. PV] #1 STA. 14 + 71.86 Elev. 704.64 =0 | O
o i ;:j‘ ] O O
e BVC £2 Station 16 + 50.00 Q1 0O
o PVI #1 Station 14 + 71.86 =010
i 178.14' @ 8.75% = 15.59 20 | 0
pmt 2010
= PVI#1Elev.= 704.64 =0 O
o +15.59 U 20O | O
e BVC #2 Elev.  720.23 - 0] O
= Solutin=y=2a%2+G; X where y = Elev.p —Elev. BVC ~2.0- O
e 0O O
y=aX2+G X  y=Elevp-Elev.BVC @ 720.28 = +14.08 O | O
. O ’
w a = [100 (Gg — G1)V2L = [100 (-1.50 - 8.75))2L = 1025/2L O
b=t y  ={-~1025/2L)(2)*+8.75 (2) S0
we 14.08 = (~512.5/L) 4 + 17.50 20O
e 14.08 = -2050/L + 17.50 R
- 342 =-2050/L o . O .
I,  =-20.50-3.42 - (® Method: 2 Points O
I =599.415 (+/-.02)or 600.00° . Answer: £ Points @
’ O
b. PVI #2 Station O

BVC #2 Station -, 16+ 50.00
. 269.71
PVI #2 Station 19 + 49.71 (+/-.02)

00000030C00000000000C0000000

or
16 + 50.00
300.00
PVI #2 Station 19 + 50.00 (+/-.02) @ Answer: 3 Points
(Note: Candidate must state that answer is rounded.)
f.': i C. Eﬁsting pipe Elev. 730.92
C Plus 3.00 3.00 _
Pavement centerline 733.92' (2 Answer: 3 Points )
gver pipe . J
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GRADING PLAN . ) -+ |COARECT
Note: The candidate must correctly cite both the appropriate section number and
government code to receive credit for the following:
1S Act 8726.1 1. Alicensed land surveyor may offer to M1 Point
practice civil engineering incidental to his or her
practice provided that the work is performed
_ under the direction of a registered civil engineer.
L.S. Aet 8770.5 2. Alicensed land surveyor may correct certain (@ 1Point

minor errors denoted on a filed Record of Survey.

L.S. Act 8774 or 846.5 of 3. Alicensed land surveyor has the right to enter G) 1 Pomt
Civil Code upon private property to investigaie and utilize
boundary evidence.

L.S. Act 8771 4. The land surveyor or civil engineer responsible (%) 1Point
for a road reconstruction project must protect
and perpetuate monurments of record.

All maps, plats, reports, descriptions, or (® 1Point
other documents issued by a licensed land

surveyor must be signed, sealed, or stamped,

and must indicate expiration dates.

[

L.S. Act 8761

Photogrammetry is within the pracﬁce of (® 1Point
licensed land surveyors. : 1

m

LS Act 8775 or LS. Act 8726(b)

L.5. Act 8768 7. A Record of Sun‘e}r can be recorded even (® 1Point
though the County Surveyor does not agree
with its contents.

. When a City Engineer is not authorized to (® 1Point
practice surveying, the surveying duties -
may be assigned to the County Surveyor.

[@N]
—
o

ShA 664

SMA 66412 9. An adjustment of boundary line{s) between 1Point
two or more parcels is exempt from the -
Subdivision Map Act.

Public Resources Code 8813 _ 10. When California coordinates are to be shown 1 Point
on a map, two second order or better monuments
.must be used to control the coordinate values
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