CALIPORHIA STATE BCAED OF REGISTRATION FOR PROFESSTONAL ENGINEERS

CiVii ENGINEERTNG EYAMIHATION

February 1972
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@ ¢/ ”?3 PART A [ﬁx\

Time Allowed ~ Four Hours

This examination consists of two parts of four hours each (Part A and
Part B). Each part will be scored on the basis of 50 points. The total
possible score for the entire examination is 100 points.

This bocklet contains the proeblems for Pert A. Problem Al and A2 plus
two additional problems of your choice are required for a total possible
score of 50 points,

You may make appropriate assumptions where they are called for, or if you
deem & problem statement to be incomplete, or if vou believe a problem is
in error. If an assumption is necessary, you should provide sufficient
explanation so that the examiner cam judge your reasons therefor. Assump-
tions must generally follow the logic and requirements of the problem
gtatement,

Your work is an engineering report. Computations ghould be neat and
orderly. You should show sufficient calculations and basic development ao
that the examiner can judge your method of approach, and can follow the
stepg in your solutica.

Slide rule computations are generally acceptable, unless the glven data
indicates that a higher degree of accuracy is required.

All of yowr work must be included in your workbook, and it must be turned
in te the proctor before you leave the examination room at the end of each
period. Ko work will be accepted, or scored, that is not turned in to the
proctor at the proper time,

At the end of each problem, note any veference books, diaprams, or tables
wiich you have used. CGive book title, editlon, and page number.

You may keep this set of examinztion gquestions,

Copyright - California State Board of
Regigtration for Professional Englneers - 1972
Department of Conzumer Affairs
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Problem A1 - WYt, 12.5 (Required) Answer all parts.

SECTION 1

a

The Land Surveyors' Act provides an exemption for a registered civil engineer
insofar as the licensing requirement is waived. What is the obligation of a
civi] engineer who practices land surveying with respect to the filing of a
Record of Survey map? Identify three conditions which would require such a

map.

b What 15 meant by the term "basis of bearing"? Identify three methods that
may be used.
¢ What is the role of a civil engineer when he is called into court on a land
surveying matter?
d Identify at least four significant matters that must be covered in a Record
of Survey.
e What is a "senior right"?
SECTION 2
A highway alignment contains a 700 ft. long vertical curve with approach
grades as indicated in the drawing below, The stations and elevations of
the points at the beginning of the curve, and at the intermediate point
A" are shown on the drawing.
REQUIRED:
What is the grade of the tangent at the right end of the curve?
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CALIFORNIA STATE BOARD OF REGISTRATION FOR PROFESSIONAY, ENGINEERS

CIVIL ENGINEFRING EXAMINATION

February 1972
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Time Allowed - ¥Four Hours

This booklet contains the problems for Part B of this examination.

You are to work any two problems for a total weight of 50 points,
You may make appropriate assumptions where they are called for, or
if you deem a problem statement to be incomplete, or if you believe
@ problem is in error. 1f an assumption is necegsary, you should
provide sufficient explanation so that the examiner can judge your
reasons, Assumptions must generally follow the logic and require-
ments of the problem statements,

Your work is an engineering report, Computations should be neat and
orderly, with sufficient calculations and basic development so that
the examiner can judge vour method of approach and can follow the
steps in your solution. Sliide rule computations are generally
acceptable, unless the given data requires that a higher degree of
accuracy is required,.

At the end of each problem, list any reference books, diagrams, or
tables which you have used. Give hook title, edition, and page
numbers,

You may keep this set of examination questions.

Copyright -~ California State Board of
Registration for Professional Engineers - 1972
Depertment of Consumer Affairs
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Problem B2 - Wt. 25 Answer Both Sections

SECTION I

The drawing on the following page shows a plat of a certain land parcel. The
bearings and distances shown are taken from a Record of Survey filed subsequent
to the recording of HARRIS' deed.

The Northeast quarter of the section was deeded to JONES ag recorded in Volume 5
of Official Records at page 72. Parcel "A" was deeded by JONES to HARRIS as
recorded in Volume 17 of Official Records at page 13.

JONES wants now to sell the parcel marked "B" to BLACK.
A portion of the HARRIS deed reads as follows:

". . . .Thence, South 2640 feet from said point of commencement
to the center of said Section, being the true point
of beginning of this description;

Thence, East 660 feet along the half section line
Thence, North 1320 feet

Thence, West 660 feet

Thence, South 1320 feet to the true point of beginning
Containing 20 acres, more or less.

REQUIRED:

a  Identify the section, township, and range wherein parcels A and B are
situated,.

b  What is the point of commencement on the North line of the section called?

¢ What is the bearing and length of the South line of parcel B?

d 1" L1 " 13 " L] " t EaSt " 1 1 BQ
e " i ’ L] Tt " n 11} " Nor th #t " Lk B?
f 111 i 1] n 113 " 1 1" Hest 1)) " 1] B'}

g What is the true acreage of parcel A?
i

h n 1n " " 7 "

" B? ’

1 Write an acceptable description of parcel B without using bearings or
distances,

J Write a metes and bounds description of parcel B,
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Problem B2 - Wt, 25 (Continusad)
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SECTION II

The following data is taken from a closed traverse containing four courses. The

coordinates of point A are g iggg:gg
Course Bearing Distance
AB N82930'E 100.00*
BC $29°15'E 50.00"
chD . $24°15'W 70.32'

REQUIRED:

a Draw a sketch of the traverse.
b What is the bearing and length of course DA?

¢ What are the coordinates of point C?
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]/,fs work which covers 11m1ted areas of the earth, and whlch
. d1sregards 'tha ea.r-bh's curvature : :

C work conducted through the use of an alidade and a plané table "o

D work 1h10h locates bround po:mts for aerial photography Drrrr‘:
){ L E 2?2 work whérein alstancna d.nd horizontal angles are projected . d 4
o onto the surface of the spheroid whlcn reare_.ents the mean Geo A FC,
-sea level of tue ear"b’l : ' . . ""g«’

@ The Gunter's chain ié

. @ A used for przcise measurement of distances

Vv @5 one eig‘nti—:—“-.:h‘_of 2 mile 8¢ < @ fi e
C . sradunted. bcm of SUEE]. 100 feeb long

.' D used for stadia sur\_reys_‘
E - exactly 300 links in 1ength‘ - | . S ’ | -

@ A dovble rodded line o’f 1'e§e_is means ;L'line nm . | ';, . A;'.l-:
A in only onz direction .using two rods ' .
B “wies in the same direction using éne rod
! T, o

4 QC;} using two turning points for each set up of the instrument

D in both dirsctions using only one rod

" ¥ vith two tarsets on a Philadelphia rod




b The angle between the geograpfﬁc meridiy
point is known as the

deviition:

) - F variation = E ' _ T .
T / (é) declination
- . ~ .
b ° ; R
. ‘D.  deflection
B azimuth. |
'\‘F‘ ! ’
@ To determine the ac.reage of a rectangle 10 chalns by 20 cha.ins the
- simplest way is :'3u’{;'-‘n\ _ . o 2
e

A (10 chs. x 66 £t.) x (20 chs x 66 ft. ) Chs Xc,h:; -

- 2 b3, 550 sq. ft. , [0 &3.ch.
: ‘ aALKES

area by plan:i:::eter -

1

10 chs. x 20 che., Z 10 /O3, Cﬁﬂng-— | aere. ztew ITEETHS IS S

K (d/ 860 1t = 1320 f%, = 43560

B 650 . ;1;20 ft, x ___1ae = 70 ac,
) 560 ﬂ%v-Fé
& '
@ A man may show. 1_:1as wm.ch represent the po:Ln'ts of equal decl:.natlon
the magnstic dompasse. Such lmes are known as :
_ A TEgnetie north lines
B oarsted lines
" 2 C mageonic lines
;" g . )
v ¥ ( 'j@j/l isopgonic lines
. A\
N .
~ B gauss lines
N
'3 ]

[PR————

OLres,

' o ved

1000y ¥ 70k -, :
.

. -}
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N @ You have. the. Squa.re footage . of: -50 different sized parcels of’ land to be
L " converted into their individual-acreags.: You have & desk calculauor. ‘il

Yhick would be the qu'.i.c test and easiest met‘lod" - y

A not uge a2 desk calculator, use a slide rule -

B divide each area by 5280

S . e
"C,/ tmltiply each area by 1

43560
D divide each area by 21780 square feet and mltiply by 2’

E wultiply the area of each figure by 43560

~ ' : . .
ﬁ@ A map showing contours of equal precipitation is called a

A contour map - eqinl | el
Y

—)f : B) hydrologic map

e

isohyetal ma;

D cadastral map " pEIopsry o ospndaee 2o : ;'_“
' - S St .
E  Thiessen network . it

@ A hectare is ' : e :
- A - i

_...- .,1 o B U:'

O . — .
A/ a mezswre of land area -=—— ! | heotave = [0,000m? = 2, 471 aevvs
B wszsd to support a plumb bob i
C an instrument used in map plotting ' ) -

D used by Kelsh Opera.toré

.)\ B used to measure electrical output

-
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unit of measure of

B shaft diamster

C

D

A "self-reading" rod eliminates the need for

ST

/A

B

lieasurad slope distances are readily reduced to horizontal distances and

volirne for rare metals
‘the depth of a well

barometrié pressure

subtracting rod readings

.

& rodman
a level
banehmarics

balancing Back-sights and fore-sights

differerces in elavation by a

-

B v o w(w

. - -

Fhodes Arc

Helsh Flotter

gelf-reading rod
alidade

geodimeter
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balancéqhutrévéfae-

a.djust a trensit’

-
c plot zerial suiveys

D plot open traverses

E plot route swrveys - T

A rlmb line appears as a stralﬂht line that crosses all mﬂrldlans at a
constant angle. The projection Whlch ghows the rhumb line as a 1line of
conatzant true baarlnw is the

A Lembert Ccnformal Conig

B Zenithal

Gromonic

c ' :
/ T wr . ’ N N : )
*D) rercator R ' o

E Stereomraphic o o -

One would need en Ephemeris vhen

A/ meiting soWar calculatlons
Py

3 slopz staking’

C using = Phodes Are

n- adjusting a transit

-

i standardizing a surveyor's chain
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A party chief kmows the horizontal distance from his transit to a point to
= _.be set on a hillside. TIf he sets a_ 15° vertical angle on_the _vertical ’
LN mbtion) “of: the tra.nsl’c he can set 'the: poln'b direc‘bl,,.~- a.’hich o"z"_ tha ;0110-:- e i
'1n5 would” not de‘cer'u_ne ‘bhe schpe dlstance" ,' B / ST me
VA hor:.zontal dmtance d:.nded by the cosine of 15"00' W
B horizontal distance mul‘tlplied by one plus '{;he erternal P/ ‘
seca*ﬂ: of 15 c'OO’ .
t/ @ hcrlzon“bal distance divided by the s:me of 15"0{)’ p
D horizontal dist tance mu'L‘clplled by the secant of 15"00' / o
Fi . ;
2"  bhorizontal distance xmltlplled 'by _ 1 ¥ : IR e
' _ , cosine 15°00" ° L
' . ' - I.\C"’ . . -
TR e g = i . ' e T Ame - -
T, oo’ . Ze8
T~ : - Brrr gty ‘
In Czlifornia Grid Zone T.you are located at North Latitude %0°51', at an
glevztion of 9,500 feet. The scale factor is 0,999895. The elevation
! fagtor iz 0,99 5’—'5 IT you measure 1000,00 feet, this dlstance, corrected
for scale factor znd elevation, is . '1"\‘_
| Y S
A 1000.00 fee{: &.F Y. ELE U Grin FeaTe _
B 1000.56 feet - L T ea9ads xipete 9974
C  1000.28 feet . . : L T T
D '999."{2 fest
Y B 999.5% feet
@ A travearse run by a surveyor along the bank of a stream is known as a
A proprietor line - : - ’
B vitness line /

D thread line "

B riunb line

’ -
{ .

@, i,.‘i q meander line
A

}

f
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"‘t.:.ngr-nt and cotenge

L
C gine znd coaine
D cosine and szcant
B cosineg and fLangent
V. -
O
(g%) The Tour pointy of the corpass - North, ETast, South and HWeat -
Lnown &3
A ordinal directions
® T .
/ B . cardinal directions
1__7’j/'
[N .
Cc metes and bounds directions
D bazes of hearings
= true azimuths

egual tangent and unequal tangent C

(i:) ‘The term Yescrow" rafers to

a conveyance to a pgrentee in fee sirmle

& conveyance to a grantee using a deed of ftrust

a Iractional lot reduced in area by an encwibrance

& prant depos 1tgd with a third party vhich will be dellvered upon

the completion of a condition

are ‘also
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(::) An excess or def1c1ency in tne lenguh of a block ray be

=3 R RN : ra SRR

‘prop“rt;onEQ equillfhuo'the blork affectnd,}
blocks on either side

B prOportioned into all the bloeks contained w1th1n the subd1v131on i
c assifmed entirely into the last lot on the west side of the block
b// LB;) prorated among the lots within the tlock affected e

E distributed_accqrding to the desires of +the property ovmel

(::) When 2 land surveyor uses the term "approxdmate" in connection with a o
distance he usually moans :

A /V ( : an wncertainty of dimensions of lesser degree than "about"

l/ ?}) an uncertalntf oz dlmanalons of greater degree %han "more or less"

c 2 dimension that is as certein as can - be measured‘
--D - a ftotal l=2%k of knowledge of the true distance
E  ‘the distances contain elther a dlocrepancy or an error of

reaaureﬂeﬁ*

In a *r:zn*:l 2ticn net hhlch is used for prima ound control
D! TY gr

A lzrre a:gles are de51rab1e because they streng*hnn the figure V//

B small an*les are- und951rab1e because they increzase the error of ciosuresx/
/C dz2fleciion angles are measured at least‘six imes direct to the right,?\'
and s;: times to the left inveried
I D mall angles are und331rable because they weaken the strenth of the‘/
flgure
- . /
E small angles are desirable because they strengthen the figure and W

reduce an errors of closure




the sun-when it erossea the meridian of place S
. B 3 -
; : cpx BT 2
the sun when it crosses the scliptic i "'_( 2
. ' I

the sun when it efosaes the hour angle

i Ll

Polaris in its most Westerly position -

Polaris in ité_most Southerly position .-

The term "equation of time" is used as a measure of the time interval
betwesn ’ . ' : .

e
Tﬁ@_ mean solar ‘ime and side#ealvtime P ?;:&
N C Pacifie Sfandard Time and Graenwlch Tiﬁe )
D zpparent solar time and sidergal_time |
E  Pacific Stendard Time and local apparent time '
(::) A aidéreal day -is the time réquired for S .
‘ A Pglearis o move from uppar transit to lower culmination
B tha z;um o move from'loﬁar transit to uppér transit
, C the sum to move one compnlete revoiutiop around the ecliptic
L/(ﬁig one apparent révolution of the vernal equinox
E

i

mean soler time end apparent solar time

the sun to move from the Eastern horizon to the WVestern horizon’
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@ When running ordinary differential levels you may unbalance the lengths
_ of fores:whts and bac sz.g;hts. Vhen the unbalance becomes gubstantial, the
% 'i‘ha"error ig- ncrst lﬁfely -“bo' 'be tzmt due to -

ot .L_r.., Tl _)-‘,.h B -

T e, Tl .-.-..-.-.._-_, TR r-"n-.-.

;Q paralla.x
B uneven graduations on the selfbfeading rod

G the level bubble not at the exact cenuer of the bubole tube at
the time the reading is taken - . : L

D the cross hair ring beiﬁg fdtzrtéd in the reticule
\/{9 the effect induced by refraction and the curvature of the earth

!
i -

T

@ The latitude of this place c;an be closely approximated by

j(@) oboerving the sun at 12:00 Standard Time and meaguring the angle

% Trom the center to the horizon

v B obsarving the sun ab sunrise and at’ sunset and teking 'the average

u * of the Two readings o

g L‘ . c .r::ee.su_*ir.f;; the a:sgfe 'Ee‘bween Polaris at westérn elongation and zenith
AESY \/ D - measuwring the angle from t‘qe horlzon to Polaris ab uoper end lower

-

cul‘ur'a":_o-x and ta.k:mg; an average value

E . maasuming the angle from the horizon to thn'ceﬂuer of the sun at
12: Q0 Toon Dnyllght T:Lme . -

@ The elievation of a turning point can be obtained by

-

iding the I to the EM elevatiqn
B acding the BS to the BM elevation

C "subtracting the BS from the HE

subtracting the FS from the HI

subtiracting the FS from the BS
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(::) It is good practice to equalize the length of foresights and back31ghts
L when raking dlILG“Cnhl&l 1 i - the
T E““0~ 1ncL-ed by

b/f A the axis of the bubble ‘tube b91ng not parullel to tne llne ofrsight : '-_ S
tha horl"onual cross halr belng slightly rouated in the reticule |
// Lm." the line of Blsht not being perpendicular to the verﬁical axis
the axis of the bubble tube not being perpendicular o tharvertlcal axis

*

E parallax

-

(g%) Yhen an instrument operates with a retrograde vernier, the least count of the
vernizr ig ‘ : .

Qgg A the lowesﬁireau*“g +that can be read on the varnier
B equal to The nu=her of main scale graduations divided by the.

corrasponding muthar of vernier graduations

te the difference bebwenn the number of main scale graduations -

C. qual

L2

= d the mumber o¥ vernier graduations .

D a2 variabls depen g'upon the length of the main scale graduatlons

U//E ezuzl to tha valiue obtained by dividing the lenbth of the smallcst
m2in seals d_v1310n by the number of vernier d1v1sions .

———

(g%) A mechaniczl instrument that can be used to elther enlavge or reduce the scale
of a r2p i3 called a , : . e
A polar planimeter
(/ B pantagraph

C beam compass

D distomat

I gradienter
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1090 mils

n 1 degree = n
C 1 degree = 0.9 grads . zé o
n 1 grgd = 12 milq '; : -
2 2T radians =1 deéréé - o - - _;:":;fa-k- |
' }f |
A steel tape wvhich is 100 feet long may be cbmpared to the sﬁandard Qgiéh
ig doma at . :

A 20 pounds pull at 50° F with tépe‘supported throughout its length

; 20 paundé pull =% 68° F'wifh'tépe-supported at two énds;-
o 10 pounds pull at 68°.F with-tape supported at t@o.eﬁds
?;5} i3 pounds D"WT at 68° P ﬁith tape supported throuéhoutrits iength
= 5 pounds DulT at 63 F w1th tape supported at both ends and at
- =id point _
The La:?e;ﬁ map pro ectlon method is £eferred to as “conxormal“ %5is
means that :

L 211 mzasured bearings are true bearings
: all dirzetions, or azimuths, taken from one central point will show
Tz diraction

€ 211 iand parcels can be measured in true area wlthout dlstortlon

n zll land parcels will be distorted in area in propcrtlon to the
distance avay from the projection center

X land parcels will appear in their correct shape
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the correction "to B& applied t5 ™ the aaparture of ‘one’of the- courses

the relation to the to tal corructlon in dephrture as the

length of the course is to the tatal lensth of all courses in
the iraverse

length df the course is to arithmetical sum of all the departurea
length of the course ia to the arithmetical sum of ail thé 1atithdes )

)

square of the leng*h of the course is to the sum of the squares of
211 the lengths of all the courses, R _ . .

bearing of the course to the number of degrees contained within the
closed traverse figure .

o
é;?%%) The ntzdia formala comtains a factor (f + c) whlch is

-

slightly variable according to the temperaﬁules anid humidity
cordluﬂo 18 surrOLnalng the 1nstrument

a Iixed value for_a_particular instrument »~

equal to the stadia interval factor

equal to the dlstance from rod to the fbcal point of the lﬂns system '

usually egual to 2 unltless value of 100 for most Instruments

would be

(::) The meridian through Greenwich, nhen compared to Pacific Standard Tlﬂe,

A

B

7 hours behind Pacific Standard Time

7 hours ahead of Pacifie Standar& Time

120° of longitude apart

equidigtant from the Intermational Date Line

located in the Atlantic Standard_Time Zone
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\z-_,.,_-_‘_.....__.,- - -.-.,;,- ".i-_ o

bt dédﬂpy an’ urc of. 100 fcev

B equal to 360° diV1ded by the central angle A

C equal to th=s deflection angle from the PC to the Tirst sbation ) o
located on the curve - _ P

"a . -

D equal to’ the. central engle 1n radiuns leidEd by the length of the
curve

E  equsl to the angle subtended by a 100-foot-long chord

Lo

L1 ) A slops sbake is set
A on canter line at profile éradé
.}i@} B aé the imtersecbion of naﬁurél grédé with pro?ile géade
v/ c et the inters=ction of the side alopé andfnatu:al grade
D at ths intarsection of the'side slope and'the profilé grade-.
E 'a{ the center p031b10n in a standard three level section
~ .

ho Thé_cdrrgpt_%nten: is expvessed by vhich of the followlpg°

A a2 plat of record is an aid %o be used in the location of property
B 2 plat of rscord takes precedence over any other available evidence
C 2 plat of record will prevail over an instrument of service in

vhich property lines are described

- D ﬁoﬁarents wnlch can be ascertalned can be sunﬂrseded b correct
measurements in the field

.- B a2 deed vhich contains the description of a property line will
LZ}; control the lengths and bearings ' :

-

=
Ll
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<E§}‘ The difference in the hour angle between the true sun and the mean sun is.
CELs alleﬁitba *.;' e

A hour angle

2 sidereal hour angle
c right ascension

tJ

longitude

aquation of time

=~
:z:

L A vertical curve which passes over a crest of 2 hill will hgve a plus and
a mirmis grade tangent., IT the algebraic difference between the two grades
is evzivated it ' : A _ .

-

i@n A will dete?ﬁine the length of the éﬁrve
B is equal to the rate of change in the grade per statlon

C »311 be a anctlon of the square of the tanoent offsets from
) tha SE‘...".!E “wo '8&.‘." anta . .

D will always havé a minas (-) value

' J E will be eaqual to the'total gfade change . 7 ) o

LY

45 A map projeetion method xnlch utlllzes a cyllnder as the surche of progection
is cellad the :

L s
L/ A LEINZETOT

B Lempert Conformal
C orthographic
b pantagraphic

B, -

I gnomonic
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A land ‘p'n‘cnl may be deseribsd by stating the respective 1engths of each
of. the.31dea,_9nd the correspondlnv-baaringn., Such a descr1pt1on would be
'1L=nt1;1ednas" ' : = - -

- . . .-- L eae gem v

A coordin ates

o

the Fublie Tand Survey method

Q

lotas end blocks -

metes and bounds

\
)

the Prismoidal method

B

(::) A field party measursd 2 base line between two points establlshed on the
ground, A series of obgervations was made of the same distance, and record
made of each, From the record data it is true that the

A probzble erwor of the whole series taleen together will probably
aprrozch T2ro bacause of compensating factors

B pfobable error of one measurement will be a maximum
p probabls ;rrér 6f one of the reaéingé will be 2ero
D  most provably correct vélﬁe will be the mode R
\/ E- Drobmﬁ l2 error of the mean w111 be a funculon of uhe square root i

‘of tAe s of tha squares of the residuals

. . . —

(::) In the surveys for the public lands of the United States the closing corners
along 2 Lownshin line . ’ ‘ ‘

b

\ are naed to catablish Lhn trus 1ocat10n of gtandard vecblon
- corners within the townsnlp

B were establishod by recent surveys to control the ultimate
subdivisions of the township

C can be accepted as the true location of the standard section corners

. : ot
| D are positioned on the ground by double proportionate measurement
i .
i :
i/ B will control the direction of the lNorth-South gection line in an

Bast-Weat directlion . . ' L

o — g
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A tangent can be prolonged through the procedure of double centering when.

Y usingia transifsThe: error:

= el I

¥t {5 eTinihated by this procsdure. is causad By

T r . Smwimn w T e e e e, T 2O - e AT L. e ek

A:' Qeftiéai éraéézﬁaif‘ng%-iﬁi;:;éf%ic;i gi;ﬁe\- S ".3.T':- e .
B the horizontal plate bubble beiné out of adjustmeﬁt‘
c the line of sight not being parallel to the axis of the bubble fﬂﬁe ‘

l/ D the line of aight not"béi_-ng perpendi-cular to tha hox;izqr_atal axis

E  parallax in the reticule - R

-

(::) The solution of the three point probvlem is a demonstration of the land
surveying procedure known as B

A subdivision
K//IB ressciion - ' ' - S
. . ‘ .
C intersectizn s
D meandering -
E  Simpson's Fule
. " -
A - ) PO I :
51 A survey crew working in the desert uses a stesl tape that is consistently
erxposed To terparatures that exceed the usual standard., It is likely that
an errsr wWill ©z initroduced into the measursements that is ’
A instrmimentzl
B personzl
C eompensating
// D standard
P) Yy E systematic
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appgrent altltude T

B add the correctlons for refractlon and parallax to the apparent

/| :l.-' ‘blﬁllde B . ) ) S 5:'.. )
V¢ subtract the refraction correction and add the parallax correction -

4o the apparent altitude

D a2dd the refraction correction and subtract the parallax correction
Trom the apparent alti*ude ' ’

F

7
suouvact only the parallgx angle ‘from the apparent measured altltude

P

oy

e

(ég) Smith has conveyzad to Jones a grant deseribed as follows: "The West 30 feet
of Lot 6, Green Hills Trect, to be used for road purposes.” This means that
Smith has . .

A dedicated & road to public use

B reserved z' road easement

C 'g;anted a revocable permit to pasé

D conveyed Title in fee N

E 'convgyed a2 right of way :

(::) ueleazzz coordinates used to locate heavenly bodies such as stars are ;
L .
wifdi

L latitude and JOnnltude

B sidefeal hour angle-and right ascenaion

c équation of time and hour angle

D hour ecirele and right ascension —
\ B declination and right ascension . . i




o IS - A )
. R 1972 ' )
. Page 19

His subtended by-a central_angle

A 2'n’ radlans
f//’n 350° minus the deflection per Toot of léength
C the deflection angle between-the tahgeniato thé curve

D o“e—half the deflectlon angle betwaen the tangents to the curve

-

‘%éé E 2T Ry - o |  *:'- L
4._/ . ) s e

(::) When viewing an aer¢a1 pho»ograph the nadir point

A is ¥ 1‘1 ay batuwas : n Tthe zsocenter and prinecipal polnt
B ~ is 1dEﬂulCJi witn the. zenith of the eypasure sthtlon
C is the vanishing poﬁnt of the vertical object 1mages
D is located &t the intersection of the two lines formad'uhen the

Two opposite sets of fidueizl MArKs are connected

E corresponds to the principal point in a tilted photograph

(::) Yhen woriting with vaertical photographs the relief displacement will be a
function of : . e :

A flying height, focal length, elevetion of the point, and the radial
distance on the photo . :

B Tiying height, Iocal length and rad1a1 dlstance
C Tlying height, elevation of point, and radial distance

P Tlying height and foecal length

E " Tlying height and clevation of uhp‘point
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C  megnetic Nortn B ~ _ ‘ T
D  teken from t"cvo found mcnuments

E taken from & deed wh:.ch :Lden’clfles the true po:Lnt of beglnm ng

Which of the following formlas will 1dent1fy the latitude of one of the

courses of a closad traverse? JAssume I, = 'length of course, ’ _ .”'g
B = bearing of course, a = latitude of course, d .= departure of
course,
A cos B = ¢ -
L- .

- \// B cos B = - ' ) . ,

. & ecosB=1L
: 3

w)
4]
b
o
Il
P

t
ol
by
W
I

When a sudden ch_a_ngé in the chamnel of a gtream removes a large quantity of
' land of one and causes the material to be annexed 1o that of
% transfer of owmership, the term applied is

A dereliction
B accretion
\ c avulgion - G L
- D eninent domain l

E reliction _
I ) :
H } . : ' . T
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. _'hg_ ceﬂ.”.:e“ cf a stsmdard sectlon of 1and .‘.LS e LT

B ...-.~._; Arige

‘A:f;funa p01nt cf nueraecﬁi n:of ‘two gtra ig 14h6a 25 ond min from
the NE Sec. corner to the SW Sec. corner, and the other frém the
™ Sec. corner to the SE Sec. corner

ma— ---... -

B a point located 40 chains South and 40 chalns West of the NE
Seec. corner

c a2 point located %0 chains Nbrth and %0 chains East of'thé Sv Sec.'corﬁer

L//D the point of 1nteranction of a straight line run from the Nbrth )
cne quarter corner and the South one quarter corner, and the straight
-line run from the East one quarter corner to the Wost one quarte&
corner
E a paint 1deﬁu1fied by the 1ntersect¢on of ﬁha neridian line and, the
range line . ‘ ) -

62 The standzrd model for a2 towmship in the United States public lzand survey
systems covers an arsz of :

A GiG acras
B Lo aeres

c € square miles : A

v/ D 35 square miles

E 350 squars miles S - : - )
= A - L3 - . - - . o . : '— . .' ‘-::.
63 The bouniarisg of the public lands, when approved and accepted, are SN
Vow unchangeable

n changeable

c parallel to the meridian lines
D parallel to the range lines
B atreight lines between section corners
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“isocenter = 7
B nadir point

¢ focal point - | o S SN I
b Iibdal point “ |

E.  principal point

Which of the following is equal to 2 micron?
' / 1/10000 millimeber '

VB 1/25,%00 inch

C  1/10,000 meter *

D .1/52,800 inch

A map whic h re:**:*sn»nts the 'tmrrestrlal relief of a geographlcal area would
be idsniified. as
A Topographic
/ B cartographic
i C orthogzraphie :
D photographic

E an uncontrolled mosaic

i ey




N - . » N | I,s _ A
X | 1972
Paga 23

ce: between' two adjacent 'contours - ..
IS8 Detween. Two ad]:

A ";eﬁféééﬁts?fﬁg contour Interval
B is direetly proportional ‘to the slope of the ground

\J/ c is inveréély proportional to the slops of the ground
D is equal to the ground slope

E is usually shown by hachures _ _"ﬂ‘ T,

(§§> In the procedure known as tranéi£~s£adia surveying the rodlintercept‘

A is equa; to the étadiarconstant
B is egual to the horizontal disﬁance from the transit
C is equal to the vertical distance from the transit
V( D is equal to %ﬁe length read on the rod scale betwe;n the o étadia
crass5 hairs .
2 is egual o the-stadia.inte%vai factor . ‘ . fi .

a -

3%5) { stadia reeding will most accurately be reflected in the correct calculation

when the
A rod is parzllel to the line of sight
¥ B rzd is held plumb o

C rod is held perpendicular to the line of sight
D rod ig "waved"

b) B rod is raised for red




l/ B is always gsome value between 360° and 0°
C compares to the bearing of the line in that it is 90° smaller,

or 90° L.:c‘ger

D. comparea to the bnarln{g of the 1ine in that 4t iz 180° smller,
or 180° larf-er

B is measured from the backsight

dence which suffices for proof of a fact until ro‘uu‘t’bhd by other
evidence 18 called

A indispenéable 'evidencre
B extrinsic evidence
"€ direct evidence
]i/‘ ) p?-:':iﬁi;: fecie gvidencel

. E gircumstantial evidence

.

The momment which marks the theoretical center of & standard public land
survey sec"qion would *

A bz B2t by a ﬁ.S. Deputy Miﬁera.l Stifveyor

B b2 set by the 17,5. Geologicz- Survey

C - be set by the U.S. Coast & Geodetic Survey (i‘o‘r"mer title)
4 D probably be lost or obliterated because of the plassag;e of time
[

E never be found as it vas never seh

-
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.

"fls autually ‘chor ;7i 7 -succe331ve V8 orter: 8
so that they collectlvaly approx1mate a true circular are =~ - ST e

B~ is actually equivalent %o a 10 chord spifal

V/C ias a part of a true clrbular arc deflned by a degree of curve D
and a 100-foot chord | : .

D actually follows the mathematical path of a parabola - o

E actuallf follows the mathematical_path of a eatenar&

(::) A metes and bounds deseription starts from a point of beginning which is ST

A ~aferenced to 2 standard section corner

ol

/B selected for eass of'identification in the field

C. . ziven higher nvlovltf as a control point than any other p01nts

dzseribed -
b never contained within the land parcel dascrlptlon
E tlod to a s,andard one-quarter _corner - R DN w_ . - '-f B

b

(EE) The angle wm=azsured Irom a hofizont@l rlane and the natural slope assumed by 7
a loosely placed exsbantment material is called the . ,

A dip _ : . - : :
E engle of incidence
c strike
D angle of refraction -
d ¥ anrle of repnse

-

END OF PART A
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problem Bl - Wt. 2

A lin= 4B is in Zone ITT of the Californla Coordinate System and is Eest of the
., Central Meridien. The theta angle 2t A is 1° 05' 10", and the geodetic beari_ng
iof 1ind 4Bis: 2582 : G RNl B n

- -‘ — ,.-——P -.—-—0

=

[

Problem EZ2 - Ut. 3

Prepars a land des.:_:i"i‘_b{:icn for the cross—-hé.tched:a‘rea Indicated in the following plat,

-

Lor 2
. FO.E5S eres .

..!!r"u,:t-; Liae

\i
N
=~
3
C
?"‘;\‘

| Town

TR
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Problem B3 - Wt. 3

Tn tha progress of a fiecld survey it is impossible to measure the radivs of an
exinting curb roturn directly s0 you measure thz chord snd tba middle ordinate. -

‘_____m,,__....___._.._--

e i

i‘i;.LShuv%:T -Zormake-hoir- you Hould covfuue thn Cradddsie s

Lot —. A e -é—;‘—_
LC=2 R sins

Mz R(|-ces )

e
== 2 &ainm

Nig

e
(I~—co.s -;:)

‘R.—-

Proble= 3t - Wt. 3

' The sum risas on Jume 22 at a certain poin in the Northern Hmnisphere at azimath
61° 19', ¥het is the latitude of the place. Slide rule accuracy \sill be
gufficisnt for this problem.

IG’G‘.'.’E:‘ The maximm declina.tidn of the mm ia 23° 27'.

’

?)
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Proulcm B’;’) - Wt. j

~s,.ded- "ig\.u a_wj.th Sid-u-)—ﬂf- abou. _200 feat h::.s ‘. error of ClOuUI'C of 3’11. a_nd

into the various coursas, is it poasible to obtain a precise IMD araa for the
figure? Explain.

@ 't

Problem BO6 - Wi. 3

It 1s requirad thzt a curve ba laid out by 'bangan’c offsets. Calculate tha distonce
"y" along tha tangunt, and the tangent offzet digtance MxM. : :

-

A

Sin 10°

0.3420

= 0.1735 8in 20° =
Cos 10° = 0.9843 Coz 20° = 0.9397
Tan 10° = 0.1763 Tan 20° = 0.3540

; Writhout placcmunc of the grror in a ‘spacific course, or a systnmtic adjust-- R
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3 S Problem BT -~ ¥Wt. 3

A pla.m;wter h'h)’in“‘_ﬂ. zero cirele of 217.50 ‘8q. in. 15 u"cd \‘"‘"th the
T ke fig‘,ua, :i\.h a n-ﬂm:iﬁ:é rc&ch_nD'_ Il 1" *:0 Q.
Ty nelto 1}0 fnet. "r]h:. tis uha aroa, ,Gf‘ mc- i‘if'u.:. 0?7

a_nchor 1n_.id'- r

Problem B8 - Wt. 3

The figure showy & part of a cLeular curve with cortain given componsnts, Darilve
the formula for radins in terms of the other shown quantities.




1972 : .
Page 5 :

Problem B1O ~

T Toie 3
e

Recent develo d ;
it possible to improve and speed up staking procedures without using a tape.

zptztions of electronic distance measuring devices meke

. :
pzants and 2

ite two developments or modifications that have made this possible.’

manufazturer claims an acecuracy of + 1 cm for his equipment,
cormnent on wha

eould be used for in subdivision gtaking if the claim
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{Ea

Problem Bll -~ V. 3

Problem BL2 - Wi. &

‘Davelop the equatizn for the total area contained botween the are of the curve and
the two tangents (zrea ghown shaded). Your final equation should contain only the
'tems, T, R’ P-nd Lo ’ ' ‘. ) . - ) - T

9

£
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process of doubls wroportiondate meapuremant . .
cicmplisnad?. e e A e e

3 of survering a lot in an old subdivision you measure betwesn tuo
uzents and Iind that the distance you mezsured does not agree with
stance by one foot. Give reasons for prorating. Give resasons for -
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Problem. B15 - Wt. b

PO me o me L wTmeme e Tl D had Ty

“ntne Thited SUAtEe there aid " pritery projections: wiich are uasd -as the
" for tha various state systems of plane coordinates. e

tmat is the name of each of the two projections vged?
Which system is used in California?
Fow many zones are in effect in the California aygtem?

Deseribe the term "mapping engle” as used in each of the two state plane coordinate
systems. Vhat does it mean? C .

T,
n

Problem B16 - Wi, b

The grid dimensions of z sguare parcel of land ars 1000.00 feet on a side. The
grid scale factor is .599982 and the sea level factor is .999564, Vhat is the
ground arez of this pz—eel? (Give answer in acres to the nearest .00L acre.)




Iﬂ "aL, o'nwnards nnmﬁ

»--.. - -

Vhat are the EnLluiLS that uaflna The North Am

TS —_—

FOTE: HMumerdcal wvelues are not required.

Prablem B18 - wi. &

D= f*we each of the f0l1

a

b

)

. aberration

fiducinl axes

depression angle

cuing'ﬁhoﬁogrammetric terms:

: :'ill deflne :":'i tic .

arican Dabum of 1927”
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Problem Mo - ¥k, 5 . ' -

. 1 closed traverse was run’around a parcel of land.
=72l an acouracy comparable

a

b

hes been measured with .

anglen were turned:

un ‘around & par ; Bagh line
“to-tHa angilar. meciracy:  The interior &

' - - ol I . Lown ot e A

wnat method of adjustment should be weed? | R ) I

List in detail the steps you would go through to perform the adjustmént. ) ﬁ

Problem B20 - Wi. 5 . (inswer all parts)

. a

On any map, dzad, or other instrument, how does ‘the reference to coordinates
based on the California Coordinate Syatem affect the title to real property?

Any mep bassd on the Califoernia Coordinete System rust show connections to
at lazst o imown stations. Vhat are the requirements for these stations?

Tha Legislature divided Celifornia into grid zones which follow county
borndaries yaiher than mathematical rules. What was the purpose of this

In sack grid zonsz, sed 1ovel distancea are equal to ground distances at all
o =z two lines of exact scale vhich are called

» points, either a negative or a po3itive correction must be
sppiied. TIxplain, or use & sketch, to show vhere, in each zone, the correc~
tion would be negative or positive. S

LA

W
[
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Problaa 721 - Wi, O

(.’mawa—r &1l pards)

- 2 - the rLiTLd 5t Ltes.PL071' bomain:
21iz £ Jaﬂuuht rboarv;y and tﬂQ indopondent r=surw=z;"“
Explain tza ch¢r4cc alutics of cach. .
b 78 Peir =s th: public dswmein in Celiforniz is concerned, what is the
differsnes boiwesn bone-Tide rizhts of claimants and senior rights of
vass5238ian? : : ' -
c Gl“e an example of California title which enaoya a rlght of possesslon
ior to uhu United Stabes Public Domain. .
_ : . . ] y
d Suzpose that & tract af public domain land has been occupied in good
Peith, bat e roesorvey indicates that the lines of occupstion are not
in sgreceant with the boundardes of the resurveyad subdivision. " Kesping
in dnd the warmer preseribed in the cwrrent "Hzmual of Ingtructions for
Survay of the Publie Lends" For protecting bona-fide rights, how could
this conditicn be rassdicd?
Proplem ©22 - 6. 4 b
You ara ocevpying & pesition on & A-.e:ountc_in at which the r_leve.r,lon by topo aphic
map is 1471 Zsot, and sizhting a point at elevation 1381 by the same map., The -
girnt éist::ce by electeonie muaburaasnt is 2325 Teet. Ignore curvature and
refrection Tor this problem.
=4 ot in the varticud G'I::,"Lb?

b Wont iz thoe Lorizontal distance?

c Aoursiz: Tho scmbtonr inmbtorval is 5 feet and the map and pogitions are corract
within 1517 & womtoae intorval, vhat iz the maxisum scount for the
noorimoakil StLtaiss?
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Problem 323 - Yit., 4

given for one of their stations located on the open das conat at Croscent city.
Using this data, end sssuming that the coast is in a nabural condition, tell how
you would survey in the Iield, and indicate on a map, the vatorward extent of

your cliznt's property. The client has riparian rights and adjoins state sovereign
submergad lands, and hilg property is in ‘the immediate vicinity of the uide statlon.
From nes "'Hy bench warks E relabe the boundary to sea level datum,

IIean Higher High Water 6.90 fest
Maan High Water . 6,30 u
Mean Tide Iine ‘ 3.5
If"ea.n Low Yater ) 1.20
dikel Lower Low Wabtexr 0. 00 "

Problem B24 - Wi, 12 Work A1l Sections
Secbtion A . Wi, Z2
What is differsnca betwsen the equivalent focal 1eng'th and the cal:.bra‘bed focal

ha
length of a2 precision mapping camera?

~

Section B i, 4.

If the cal 1b“au&d Tocal length of an aerlal camera is 6. OOO", what focal length

stereo plcﬁﬁe; ; 'd you use to bring the image to focus at 30" on the plotter?
Section C . b
Determine The elevationa of polnts &, b and e from the following information: .
Flyinz height %000! '
Alxr base 26001
Fozal length 152, % mm
Parallax a 8 mm
b 79 mm

¢ 91 mm

Section D Wi, 2

Define relative orientation and ‘abaolute orientation In a sterco plotter.
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Part C - Weight 50

This booklat contains the problems for part C of this examination,

The general ingtructions are shown on the cover page of your workbook.
Please read them,

broper sequence, and check your workbook to see that it is complete.
No work will be accepted that is not turned in to the proctor at the

You are to work the broblems that are given in the examination booklet.
You may make appropriate assumptions where they are asked for, or if a
problem isg incomplete, or if a problem isg obviously in error, TIf an
assumption ig necessary, you shonld provide suffiecient explanation so
that the examiner can Judge the reasons therefor. Assumptions must
generally follow the logic and +the requirements of the problem statement.

At the end of each problem, list any referenca book, diagram or tables
which you have used, Give book title, edition ang Page mumber,

You may use a Self-contained mechanical caleulator in this part of the
examination. This meang a hand operated type, or a battery operated
type. Proctors are instructed +o prohibit the use of any machine which
requires a plug-in type power source.

You may keep this set of examination questions,

You are required to work Problems C1, €2, and C3, plus a choice of one.

Copyright - California State Board of Registration
for Professional Engineerg - 1972
Department of Consuner Affairs
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froblem 01 ~ We. 12,5  (Answer all parts)

a

b

What is a closing corner, and why is it used?

What is a one-quarter corner, and why is it usgad?

Under what conditions may a standard section corner be moved?
What is a grant deed?

What is meant by the term ~ fee simple?

What is a conveyance?

Where are deeds recorded?

What is the primary purpose of a deed? Identify at least five essential
parts to a deed,

Distinguish between a lost corner and a witness corner,

Corners refer to those identified in the system of United States Public Land
Surveys,
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srarLem 2 - WE. 12,5 Answer all parts

1 ISW many zones make up the California Coordinate System? How are they
icdentified?

t What is the basis of projection for the California Coordinate System?

c Does the scale factor in the California Coordinate System change
according to change in latitude, or in longitude? Explain.

d Explain the relationship between grid North and geodetic North.

e How many standard parallels are included in each grid zone in the
Celifornia Coordinate System? What ig the reasoning for this selection?

T In a given California Coordinate System Zone, at what loeation is the
scale exact?

g ﬁame one other projection system that is used in the United States other
than as identified in (b) above.

h  TIn the sketch below what were the field observed values for angle "QO" and
distance A-B? (ignore curvature and refraction, and assume level terrain)

* Mepping Angle = +1° 03' U1n

Geodetic Morth Elevation A-B = 6,200'
Grid Distance A-B = 8,900,21
A Grid Bearing A-B - N 40° 58' 28 g

* Central Meridian = 122° 00!
* Grid Scale Factor 0.9999158
é? Longitude Point A = 120° 19! oon

oA

* from projection tables
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Problem C3 -~ We, 12.5 Answer all parts,

a

z
The term F-= \ﬁ%ég;- is used to represent the standard error or standard
deviation. What is the significance of the standard error?

How would it be used or applied?
}iU1= sum of squares of the residuals n = number of observations

If several measurements are taken between the same two points on & base
line, a representative, most probable value may be taken to be the mean
of the measurements. Does the mean value represent a least 8quares
adjustment of the measured valueg? Explain.

What is your understanding for s "weighted arithmetic mean"?

What is meant by the index error of a transit?

Define the term "probable error" of an observation.

Each of the following ten factors may be a source of a taping error to
a4 surveyor. Each of the factors can be related to a source (personal,
instrumental, natural, etc.) and to a classification (accidental,

systematic blunder, etc,). Identify the source and classification of
error as related to each of the following:

tension tape on slope (not level)
temperature marking

sag plumbing

length of tape dropped chaining pin

alignment interpolation
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Problem C& - wt. 12.5

The map shown on the following page shows a part of the California coast where
the land mass ad joina the Pacific Ocean.

REQUIRED:

Reproduce the map in your workbook and indicate the sea boundary of the
territorial waters of California. 1Indicate by a dashed line, and explain
the reasons for this particular selection.

Explain the ordinary basis for determining the sea boundary, and how it
1s established along the West Coast of the United States.

If you were given a commission which required that you establish the
8ea boundary, describe one method by which you might proceed.



containuation of Problem ck
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Prohlem OF - We, 12.5

A second order traverse was run between U.S.C. & G.S. control points '"PINE" and
"ROCK". The equipment used included a one second theodolite and a light wave
measuring device with an accuracy claimed by the manufacturer of 0.04 ft, T 4 ppm.
The angles were balanced and distances reduced to grid.

Preliminary California Coordinates prior to adjustment are as follows:

N E

"PINE" 363,992, 10 1,985,147.83
N85°06'30"E 2542, 40

A 364,208.90 1,987,680.97
589°22115"E 3418.18

B o 364,171.37 1,991,098,94
S81°31'50"E 4229,39

YROCK" (Calculated) 363,548, 46 1,995,282.21

Published Values {363,548.18 1,995,282.33)

REQUIRED:

a  Adjust the coordinates by:

1. the compass rule, and
2. the transit rule

Do mot calculate the bearings and distances from the ad justed coordinates.

b Identify three sources of error that might affect the angular accuracy.

c Identify three sources of error that might affect the distance.

d  What range of error would you expect for any one angle? For any one
distance? Identify any applicable assumptions with respect to the
methods of measurement,

e Which of the two adjustment methods is the more logical?

f  Would better results be obtained from a least squares adjustment? Explain.
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Part D - Weight 50

This bocklet contains the problems for Part D of this exzminstion,

The genersl instructions are shown on the cover page of your workbook.
Plesse read them, .

When you have completed your work for Part D arrange the problems in
your workbook in propsr sequence, and check your workbook to see that
it 1is complete. No work will be accepted that is not turmed in to
the proctor at the close of the examination period,

You are to work the problems that are given in the examination booklet.
You may maics appropristae assumptions where they are asked for, or if a
problem is incomplete, or is obviously in error. If an assumption is
necessary, you should provide sufficient sxplanation so that the
exaniner can Jjudge the reasons therefor. Assumptions mmst generally
follow the logic and the requirements of the problem,

At the end of each Problem, list any reference book, diagram, or tables
which you have used. Give book title, edition and page mumber.

You may use a self-contained mechanical calculator in this part of the
examination. This meana a hand operated type, or a battery operated
type. Proctors are instructed to prohibit the use of any machins which
requires a plug-in type power source.

You may keep this set of examination questiona,
Choose any 50 points,
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Problem D1 - Wt, 25 (Answer all parts)

The Land Surveyor's Act requires a record of survay to be filed in the event
of "a material discrepancy with the record." What iz the meaning of this
provision in the law?

Hodern surveying equipment and tachniques (i.s. geodimater, T-2, etc.) may
provide mccuracy in traverse surveys which may not be possible with
conventional transit~-tape mathods. Do you think that discrepancies
disclosed through the use of high accuracy tachniques should be classified
48 a saterial discrepancy aven though survey results obtained by lesser
techniques are within the prescribed tolarances? Explain.

Should a record of survey be filed if in the foregoing (b) the fact is
determined that no material discrepancy exists?

In the pursuit of a particular survey an existing monument may be called
"off" to be consistent with record courses. A surveyor may change his
measured course between two accepted monuments to be consistent with the
called "for" course batween the two monuments, Discuss these matters with
respact to material discrepancy and extending future surveys.
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The drawing below includes several preliminary measurements which have been made for the
layout of an industrial plant installation.

A large conduit will be installed on a series of precast concrete saddles which will be

located at approximately 10 ft. centers. The conduit will transport industrial cowprese-
ibles, and it measures 60" OD, and 58.8" 1D.

Shortly after the preliminary measurements were made geveral small pipe lines were
installed on the site, and below the grade of the 60" conduit. These small pipe lines
were located at random, and their present position now precludes an exactly even spacing
of 10 ft. for the precast saddles. The saddle spacing can approximate 10 ft, with due
&llowvance to clear the small pipe lines wherever they occcur,

A hurry-up call indicates that the saddles will arrive at the site tomorrow morning, and
will be lifted directly from the transport and placed in final position on the grout bed

in ope continuoua operation. Upon arrival at the site of the work you find that the
instrumentman has set up a transit at station 0 + OP with HI = 621.42 ft.

BREQUIRED:

How would you proceed to set the location of each of the saddles? Develop your
method by showing the calculations for plan layout and elevation. Develop &
procedure that will give a logical development of the installstion, and which
will assure that sach saddle is located and positioned to its proper elevation.
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Problem D% - wt., 25

The plat drawn below shows two land parcels which adjoin a county road. All the
known information is showm.

REQUIRED :

2 Compute the following distances:

BC 0C
DE orp
OB

b Compute the bearing from O to P.

.-
:
A §72 w7
Y G SN e=rro2.p6
L A=33327 /- P
& <= 32,97 e 7 e
o\ A
N
N
h .
4 . RO, 38 o0
Arlao. 00 / =ros Y, Arsseo.
_ :JLE/ Lrr00.00 - ,g.s #00.00 ), ‘€-pwace l
2 TG00 - F40. 00" - = - '
T“‘ Last Gou ! 22
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Problem DI - W, 12,5

The plat shown below shows fractionnI'Section 20.
identified. The distances shown in chains are the
and distances given in feat are the results of your

REQUIRED:

The meridisn and range are nod

record distances. The bearings
survey,

Compute the courses for the SW 1/4 of Section 20,
steps in the procedure you have followad in your so

Explain briefly the
lution,
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Problem D5 - We. 12.5

The plat below shows a parcel for which Corner #1 must be reestablished, All
measurements must be made on River View Drive since the area arocund Corners #2 - 5,
and most of the land area within the parcel, has been developed with buildings of

various types.

REQUIRED:

a Compur.e_ the bearings and distances needed to sat Corner #1.

b Describe the field procedures to be followed ta set the corner.
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