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LAND SURVEYOR - 1986

This examination is given in two, four-hour periods on the same day. The
subject matter relates to the principles and practice of land surveying.
Part A is the first section of this two-part examination. AIL PROBLEMS IN
PART A ARE REQUIRED,

Each test item is contained in a separate folder appropriately marked on
the front. Your answers must be campleted on the paper provided within
each folder. IMPORTANT: Do not remove the test item or your answer
sheets fram the folder as this may affect the Board's ability to grade
your examination. If you need additional grid sheets, ask your proctor.
Be sure to secure these additional pages within the appropriate folder.

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

Enter your identification number in the upper right-hand corner on FACH
PAGE of the answer sheets where space is provided and INDICATE THE
APPROPRIATE PROBLEM NUMEER,

Your work is a Land Surveyor report. Camputations should be neat and
orderly and show a good basic, orderly development of the problem
solution,

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

Problem A~1 12.5 points
Problem A-2 10.0 points
Problem A-3 10.0 points
Problem A4 10.0 points
Problem A-5 10.0 points
TOTAL 52.5 points

ALL PROBLFMS IN PART A ARE REQUIRED.

After you have campleted this portion of the examination, check your work,
assemble the folders containing your answer sheets in sequential order, be
sure to include all pages (including diagrams if required), and turn it in
to the Examination Proctor.

Department of Consumer Affairs
State Board of Registration for Professional Engineers
and Land Surveyors

1986
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Problem A1 Wt. 12.5 points

PROBLEM STATEMENT

The following questions relating to subdivisions in California are based on
the existing laws in effect January 1986. Answer each of the following
questions and cite the appropriate references.

ll
2.
3.

What conditions must exist in order to campile a map fram recorded data?
What map can be campiled from record?

When a field survey is required for a subdivision, to what state standard
must it conform?

Who can prepare a parcel or final map?

A final map is required for which subdivisions?

A parcel map is required for which subdivisions?

For what reasons are Certificate of Corrections or Amending Maps filed?
What does a local ordinance requlate regarding a parcel or final map?
When is it mandatory for local agencies to disapprove a Subdivision Map?

Who shall examine a parcel or final map?

The following questions relating to the California Land Surveyors Act are
based on the existing laws in effect January 1986. Answer each of the
following questions and cite the appropriate references.

1l.

12.

13.

14,

15.
16,

17.

What act or activities performed by a person constitutes the practice of
land surveying within the meaning of the Land Surveyors Act?

On what items is it mandatory for a licensed Land Surveyor to place his
signature and show his license number, or stamp his seal?

List those titles that are reserved to a licensed Land Surveyor by law,

Who is vested with the power to administer the provisions and
requirements of the Land Surveyors Act?

When may a licensed Land Surveyor administer or certify oaths?
When is it mandatory for a surveyor to file a Record of Survey?

What are the mandatory requirements that outline the contents of a Record
of Survey Map?
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Problem Al - continued:

18.

18.
20.

What are the mandatory requirements that prescribe the form of a Record
of Survey Map?

Whose signatures are required on a Record of Survey Map?
When is it mandatory for a surveyor to file a Corner Record?

The following questions relate to subdivisions in California. They are based
on existing State laws in effect as of Janvary 1986. State whether each
statement is true or false. If false, explain why the portion is incorrect
and cite applicable law and sections.

21,

22.
23.
24,
25,

When there is sufficient survey information existing on a filed map and
at_least one of the boundary lines is monumented, a parcel map may be
compiled as shown on record,

Only the County Surveyor may examine a Parcel Map.

A Parcel, Reversion to Acreage, or Final Map may be compiled from record.

By State law, a tentative map ghall expire 18 months after approval.

A final map is required for all subdivisions of five or more parcels.
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Problem A2 - Wt. 10.0 points
PROBLEM STATEMENT

The following page is reproduced data based upon the California Coordinate
System - Zone V.

The drawing below shows a Section Corner with a reference to another station.

For A TRans .
=" 34°-13'-25'58161N
A= 11B°-50'-10.12362%

Elev SOQEme tres

Constants for Zone v
Central Meridiam = 118°00°

Rp = 30,649,424,27
C 2,000,000.00

o

Mean radius of the earth = 20,945,000 ft.

REQUIRED:

Determine the coordinates (Northing & Easting) of the Section Corner in
Zone V. Express final answer to the nearest 0.01 ft. Show all of your work.
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Lawbert Projectlon for Celifornia V

Table I {Contt'd)

Y!
Tabular S5cale in Scele
Lat. R ie:tizf on difference {unitis of expressed
feeat meridian for 1 sec. Jth place 88 &
feet of lat. ol logs ratlo
3he 06! 30,431,073.26 | 21§,351.01 101.08567 -59.9 0.9999862
(74 30,425,008.12 | 224,116.15 101.08567 -73.9 0.9999830
- 08 30,418,942.98 | 230,481.29 101.08550 -87.6 0.9999798 —
- 09 30,412,877.685 | 236,5u6.42 101.08550 -100.9 0.9999758 ~
10 30,u406,812.72 | 252,611.55 101.08550°f ~113.9 0.9999738
340 11° 30,400,747.59 | 248,676.68 101.08533 ~126.5 0.9999709
12 30,394,682.47 | 254,741.80 101.908550 -136.7 0.99996E1
13 30,386,617.34 | 260,806.93 101.08550 -150.6 0.9999653%
14 30,382,552.21 | 266,872.06 101.08550 ~152.1 0.9999627
15 30,376,487.08 | 272,937.19 101.08550 -173.2 0.9999601
e 360 30,370,421.95 | 279,002.32 101.08550 -184.0 0.9999576
17 30,364,356.82 | 285,067.45 101.08567 ~194. 4 0.9999552
18 %0,358,201.6% | 291,132.5% 101.08567 -204.5 0.9999529
19 30,352,226.54 | 297,197.73 101.08567 | . -214.2 0.9999507
20 30,316,161.40 | 303,262.87 101.08567 ~223.5 0.9999485
e 210 - 30,340,096.26 | 309,328.C1 101.08583 -232.5 0.9999465
22 30,334,031.11 | 315,393,116 101, 08500 -2it1.0 0.9999u445
2 30,527,965.95 | 321,158,732 101.08500 -249.3 0.9999426
2k 30,321,900.79 | 327,523.u8 101.08617 -257.2 0.9999408
25 30,315,835.62 | 333,588.65 101.08617 -264.6 0.9999351
Lambert Projection for Californla V
Table II (Cont'd)
1" of Long. = 0757001192 of 6
Long,. e Long,. ] Long. 0
1170 31t}+0° 16' 3108207 [[ 1182 06'|-0° O3' 2502043 1118° 417 -0 23' 22%2293
32 [+0 15 §7.6200 07 [-0 03 59,4050 42 | -0 23 56. 4300
33 | +0 1? 25.4193 08 [-0 Oh 33,6057 43 [ -0 24 30.6308
34 40 1h 49,2186 09 | -0 05 07.8064 W | -0 25 O4.8315
35 {40 14 15.017% 10 (-0 05 hz2.0072 b 1 -0 25 39.0322
117° 36'{+0 13 H4O.8172[i118° 11'|-0 06 16.207911118° h6' -0 26 13.2329
37 {40 13 06.6165 12 {-0 06 5O 4066 Hy -0 26 u7.43&5
38 1+0 12 32,4157 17 |-0 07 24.6093 he | -0 27 21.6343
79 140 11 58.2150 1 | -0 07 58.8100 4o t -0 27 55.8351
o {+0 11 24,0143 15 |-0 08 33.0107 50| -0 28 30.0358
117° 41'{+0 10 L9.5136|1118° 167{-0 09 ©O7.2114|/118° 51' -0 29 O,2365
h2 {40 10 15.6129 17 {~0 09 U1 k122 52 | -0 29 38.4372
h3 140 09 L4l.41pp 13 |-0 10 15.6129 53 | -0 30 12.6379
ufy {+0 09 07.211h 19 |-0 10 u9.8135 54 | -0 30 U46.8386
5 (40 08 33,0197 20 {-0 11 2h.0143 55 [~0 31 21.0393
117° H6*[40 07 G5#.5100||118° 21°¢[-0 11 535.2150(|118° 56'f -0 31 55,2401
Wy (40 0] 24.6093 2z |-0 12 32.4157 57 | -0 32 29.44h0s
N5 [+0 06 50.4086 2% 1-0 13 €6.€105 56 | -0 33 03.6415
9 1w 06 16.2979 20 |-0 13 40,8172 591 -0 33 37.8422
50 |+ 05 hp.0072 28 {-0 14 15.0179|]119° A0 -0 33U I;.0U829
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Problem AZ -~ continued
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Problem A2 - continued
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Problem A3 - Wt. 10,0 points

PROBLEM STATEMENT

The sketch below shows Tentative Parcel Map Number 12687, based on record

data, proposing the subdivision of Lot 18, Tract 400, into three parcels. The
Tentative Map has been ap;):rcved along with a waiver of Final Parcel Map. (No

Parcel Map need be filed

In order to camplete the subdivision process, the County requires that a
Certificate of Compliance be prepared and recorded and that the 30.00 foot
road easement be dedicated to the County by a separately recorded document.
The bearings and dimensions shown are record or calculated from record per
Tract 400 and are not the result of a survey.

REQUIRED

(1) Prepare a Legal Description for the road easement.

Include the caption.

(2) Prepare Legal Descriptions for proposed Parcels 1, 2 and 3 in such a way
that if a survey reveals different bearings and dimensions fram those

shown on Tract 400, no gaps or overlaps will result.
Each description must stand alone.

Include captions.
If reference is made to the road

easement, the entire description need not be rewritten, just referred to.

STREET

NO CALCULATIONS ARE REQUIRED.

TENTATIVE PARCEL MAP 12687, LOT 18, TRACT 400
MAP BOCK 92, PAGE 21, ZULU COUNTY, CALIFORNIA

lE—

¥
?’1_ -
A= 15°930'06" ‘\ 3‘ 7
L= 39.23' \ a=s0°s0'nd”
Rz 145
= N 89°E \ : .
2 25638 v~ L\ \ oS
z . \ﬁ’_—

599,"7;? \ \>.<— € PROPOSED ROAD
aho DEDICATION
OT 4= 35°19'54" \ N

L=ag.42'

g L 2 < N\\

A=44°33'02"
R=125' \ \\

308"

. L9719 ,
C 360,50 144,50
N B9°E T —‘ I 50500

{RAD}
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Problem A4 - Wk, 10.0 points

PROBLEM STATEMENT

The sketch below shows portions of two townships surveyed in 1886 and some
subsequent surveys.

You may assume the original goverrment notes and plat are in agreement.,

All dimensions shown are record, except those followed with an M, which
designate those measured in 1986.

All corners normally set by the GLO survéﬁ;ors were found, except the
following:
N 1/4 corner Sec. 7 SW Corner Sec. 7

These are to be regarded as being lost corners.

Your client has title to the NE 1/4 of the SW 1/4 of Sec. 7. He asks you to
survey and monument his property.

RECUTRED

1. Describe what you would do.

2, What monuments would you set?

3. What surveying and mapping requirements of the State of California
would you comply with?

In particular, few calculations are needed to answer this problem, but method
of establishment must be mentioned. 1f any proportioning is used, show the
elements of the proportion.

S0 79 &0
y Kﬁ%@nf
2
VD ]/“2 Q 1 : O
D - 9 3 Q!
—
N |
2 = 7980
| ;Eidgﬂy
2 3
O .. f/«—j N g =} g
4
=0 X 80,00




1.5-A
1986
Page 9

Problem A5 - Wt. 10.0 points

PROBLEM STATEMENT
Questions 1 through 8 refer to the U.S. Public Lands Survey System.

LEGEND: ( ) Denotes record distance per official township plat;
M Denotes measured distance per your survey;

Denotes found original monument;

Denotes lost corner;

Denotes closing corner;

Denotes witness corner. . -

BRxm=

Your answer may be shown in feet or chains. Show all
calculations.

RECXTIRED
(1) where would you position the missing 1/4 corner?

KANCHO =

s LiNE
-ofn\
(o e DL — e
Lo - \_}
3$ ﬁ\‘thaE.
.:r\.r
T

(2) where would you position the missing 1/4 corner?

. (80)

rz.??OvSSM

(5:6)
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Problem AS -~ continued:

(3) what are the coordinates of the missing section corner common to 16,
15, 22 and 21 as you would reestablish it on the ground?

£
W 2
5

E\gv

‘9
TR

( 20)

(4) what are the dimensions of Lot 27

(80)

y | 3 2 [ {
29.1 | 389 | 387 | 385

e

30 Bo
=]

[0 O

(B0}
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Problem A5 — continued:

(5) what is the difference between a lost corner and an obliterated
corner?

(6) what is the legal status of a found original closing corner?
(7) Define "subdivision by protraction"?

(8) Of the three methods used to establish a base line or standard
parallel, “which one is the most preferred and why?
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LAND SURVEYOR — 1586
Part B - Wt. 47.5

Part B is the second section of the Land Surveyor Examination and is to be
completed in four hours. NOT' ALL PROBLEMS IN PART B ARE REQUIRED,

Each test item is contained in a separate folder appropriately marked on
the front. Your answers must be completed on the paper provided within
each folder. IMPORTANT: Do not remove the test item or your answer
sheets from the folder as this may affect the Board's ability to grade
your examination. If you need additional grid sheets, ask your proctor.
Be sure to secure these additional pages within the appropriate folder.

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

Enter your identification number in the upper right-hand corner on EACH
PAGE of the answer sheets where space is provided and INDICATE THE
APPROPRIATE PROBLEM NUMBER.

Your work is a Land Surveyor report. Computations should be neat and
orderly and show a good basic, orderly develomment of the problem
solution.

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

Problem Bl 10.0 points
Problem B2 5.0 points
Problem B3 or B4 12.5 points
Problem B5, B6, B7, or BB 20,0 points

{You must answer two of these four problems.)
TOTAL 47.5 points

After you have completed this portion of the examination, check your work,
assemble the folders containing your answer sheets in sequential order, be
sure to include all pages (including diagrams if required), and turn it in
to the Examination Proctor.

Department of Consumer Affairs
State Board of Registration for Professional Engineers
and Land Surveyors

1986
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Problem Bl - Wt. 10.0 points

PROBLEM_STATEMENT

Mr. Jake wants you to set the corners of his property in tract #1401. You
find the following records.
A PORTION OF TRACT MAP #1401
FOR JONES RECORDED DEC., 1875
O = SET 1/2" IP W/TAG LS 0000
P _ -
4} SECOWND STRE=ET 3
N J EAST ACD . OO TF
g O&O‘JBOG%C}%”%GEDGAOO@OOT:
+ 4 ol
3§Gl=’2.= 4 B @7 8 Qo :
Q 3 9 7|2
o h_GO 050040350050350040060 b wo
o =EASTY 400. 00 T
3 FiZest S TREREET 3
CBAIN OF TITLE
JONES TO SMITH JUNE 4, 1979 LOT 3 AND THE ELY 25 FT. OF LOT
2 PER TRACT MAP #1401
JONES TO KENT FEB. 3,1980 LOT 1 AND THE WLY 1/2 OF LOT 2
PER TRACT MAP $1401
KENT TO BARNES MARCH 5, 1984 LOT 1 AND THE WLY 1/2 OF LOT 2
PER TRACT MAP #1401
BARNES TO JOHNSON  JAN. 4, 1985 LOT 1 AND THE WLY 25 FT OF LOT

SMITH TO JAKE MARCH 14,1986

2 PER TRACT MAP #1401

LOT 3 AND THE ELY 25 FT OF LOT

2 PER TRACT MAP §1401

YOU FIND THE FOLLOWING IN THE FIELD.

® = FD 1/2" IP W/TAG LS 0000
O=FD 1" 1P
- cAST B B2 -~
/w'm ,.—-\Q-Q.-TZ. hY
T
8
&8 | 71214 {5 |1& (1] 8
)] .
2
T~ Wozgv

EAST 2728



Page 2

Problem Bl - continued:

NOTES: All records, etc. have been thoroughly searched and no additional
records are found.

All found 1/2" IPS on the north and south lines are aligned E-W.
1" IPS are 0.2 ft. south of this aligmment; distances on sketch to the
1" IPS are to the pipes themselves.

REQUIRED

1) Use the blank sketch of lots 1, 2 and 3 to show the correct distances
along the north and south lines of the lot to the nearest 0.01 ft.

2) show all calculations necessary and provide a brief narrative about
your method and reasoning,

3) Is a map required? If so, why and what type; if no map is required,
why not?

REQUIRED ITEM 4 IS A SEPARATE PART OF THIS PROBLEM AND INFORMATION GIVEN BELOW
IS FOR ITPM 4 CNLY

4) For this part only, assume that original monuments, per some prior
record (showing a 60' R/W), are found at the C/L intersections of
quartz & first and quartz & second. Explain in a brief narrative what
effect this might have on the east-west position of Mr. Jake's and
Mr, Johnson's property corners. See sketch below.

FD C/L MONUMENT PER 1950 SURVEY
FD 1/2" 1P W/TAG LS 0000 PER 1975 SURVEY

L |

A SECOMD =R,

2.5 §—

Ao o—
‘#} FIZsT <=




Problem Bl - continued:
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\ AL F)
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-] l -
L
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T T N T T
i
\
N /
—— —

a=d
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Problem B2 - Wt. 5.0 points

PROBLEM STATEMENT

Given the intersection of these two streets, calculate the information
necessary to stake the curb return., Show all calculations.

STREET

MAIN

!
"? © S8°19'55'E 5153
&)

€
N 72° 45'47"E

N
N\

33460

RECUIRED

1) The station of the B.C.R.
2) The station and radial bearing to the E.C.R.
3) The curve data for the curb return.
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Problem B3 ~ Wt. 12.5 points

PROBLEM STATEMENT
See diagrams on the following pages.
You are employed to survey and momment Govermment Lot 2, Section 18.

REQUIRED

1. How would the true point for the 1/4 sec. cor. of Sections 17 and 18 be
determined? ‘

2. How would you reestablish the 1/4 sec. cor. of Sections 13 and 187
Perform the required calculations and determine the bearings and distances
between the corners along the West boundary of Section 18, including the
NW corner lot 2.

3. Explain how the subdivision of Section 18 would proceed in order to
establish the northeast and southeast corners of Lot 2.

If proportioning is involved, show the elements of the proportions.



Igage 6

Problem B3 - continued:

NOTE: ALL DIAGRAMS ARE FOR THE SAME SECTICN.
DISTANCES ARE IN CHAINS.

Diagram 1: Diagram 2:
Portion of 1881 GLO Plat Portion of 1920
Original Survey GLO Plat - Dependent
resurvey of Range
Line,
1217 79. 50 718 i2 : 7
13 |18 | 389"} s 18 117 13 m
| [
38.77 i {
_____ -1 80 1460 y
| i
2 o %
|
| | 2
3832 | seec | 78 o )
Q b—— == d - e — e S )
© | éJz.isa © "1 i aDo N
3 I l 4] 5‘)3
| | 3
87 ] ~ s{m
______ b g0 1¢0 o B
| l R NL:
4 | | 2
3792 | :
3 |18 l 78,40 8| 17 13818
24 |19 NEIEI'E 19 | 20 24 Y17
Wy
W o
o (oY o '
a H%
lLegend

{ Found Original Corner
O Corner 1o be sel
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Problem B3 - continued:

Diagram 3:
Your 1986 Retracement and recovery data.
NOTE: RETRACEMENT DATA REFLECTS ADJUSTED MEASUREMENTS BETWEEN FOUND CORNERS.

12 '7 o ’ Y] l' o
<> N 87 '53 30" A 58%%2'00F 7/\8
I |
i I
I I
$ | )
(- : oy
1 [ Fl e
L) } i N o
" Lot ! E 3. ;
> 2 I N
ES I 1 2
S S L
-40,3‘?. ; ] 7
4 | ! A
) : we 4
| | ()
: . &
Q |
Sl ____ ] | o
3 ! 1 8 n
; I 2 <
; ! S|N
| ! 2"
| | s
,3<>,8 " !Los Jﬁ/\17 -
24 Y19 WBB°42'30°%F  go,432 19 Y 20
R
Y
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Problem B4, Optional - Wt. 12.5 points

PROBLFM STATEMENT

(Public Land Surveying)

Figure 1 on page 9 summarizes the record of the original surveys as follows:

@ Survey of the boundary of "Lost Rancho" in 1856.
e Survey of the subdivisional lines Sec. 3, closes against Rancho, in

1867 with lines platted and lotted as shown.

® Iot 3 and SE 1/4 Sec. 3 are remaining Federal Public Damain, shaded.

Figure 2 on page 10 sumarizes 1986 retracement information.

REQUIRED
Based on the BIM Manual of Surveying Instructions, 15973, answer the following:

1.

The monuments along the E., side of Sec. 3 with the exception of the
original CC of Secs. 2 and 3 (E) are considered lost.

A,

B-

State(t!)ie method or procedure you would use to restore the SE Sec.
Cor. (B).

Explain which monuments and what record measurements you would use to
control the reestablishment,; show the actual numerical values you
would use in your camputation.

State the method or procedure you would use to restore the E. 1/4 cor.
of sec. 3. (C).

Compute the positions (B and C) showing the final bearings (to
secornds) and distances (to 0.0l ft.) along the E. half of the south
boundary, and at least along the S. half of the E. boundary. (G to
restored B to C)

. mumber 2 of the "Lost Rancho" is considered lost.

State the method or procedure you would use to restore the cor.
Explain which monuments and what record measures you would use to
control the reestablishment.

Campute the position showing the final bearings (to seconds) and
distances (to 0.01 ft.) from "Lost Rancho" cor. 1 through the computed
cor. 2 to cor. 3.



Problem B4 - continued:

Page 9

w
60.82

%Aﬁ

F

>
a0, 0g

Figure 1

N. 8BS 50°'K. 75.86
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Problem B4 - continued:

w
o
e
s
8 $.83 22'E. B26.30
z .
Sec. 3
F
28 X
. m m
Qe i
[T+ 1 14"] E
"2 2
x .
& BA'05'00"R . S5.87 58 H. '; Y
2676.686 > ABBB.S > /
e /
P >
= Y
M~ Found Ranchoc Cor. @'}q_::
&~ Found Orig. Cor. '\.} 4%
¥- Foundl a-:7 ol ~®
‘>
. /

Figure 2 /
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Problem BS, Optional — Wt. 10.0 points

PROBLEM STATEMENT

A project is to be controlled vertically as shown on the sketch below. Bench
marks I, II, and III are to be held fixed. Leveling procedures were as
follows: BM; to B, First Order, Class II; B, to BY,, Second Order,

Class II; BMiq; to BMV Second Order, Class II.

CRITERIA
(Jam) Meas Elev

Length Forward Backward
B, to BM,. | 16.8 -42.208 +42.232
m‘lm to BY 5.6 -19,980 +19.964
B/ to BM, 10.2 + 1.010 - 1.002
BT to BY 8.7 + 5,825 - 5.843
BOT to BM | 21.5 ~18.552 +18.524
B to 6.2 - 6.189 + 6.175

Elevation BM, = 562.160, BM, . 493,165, BM; . 524.671 (Elevations in meters)
REQUIRED

1. Show all calculations; list any assumptions; list all references.

2. Do the sections meet the required field closures?

3. From the data given, what are the adjusted elevations for the bench marks
v, v, VI, and VII?

A BN g7 BN 7

\ 2y, AsCC

Aot o Seal Tamea FlrrAcHED
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Standards & Snecifications for fGeodetic Control “latrrorks Page gy

‘problem ‘
B5 - Federal fAeodetic Control Committee - Sent 1974
continued: GEODOTIC LEVRLITIS

Field Procedures—Continued

Only a compensator or tilting leveling instrument with
an optical micrometer should be used for first-order leveling.

Leveling rods should be one piece. Wooden or metal rods Order A First  First  Second Second Third
may be employed only for third-order work. A turning = Class ! a ! n
point consisting of a steel turning pin with a driving cap Dilierence of forward and
should be utilized. If a steel pin cannot be driven, then a backward sight lengths
turning plate (“turtle™) weighing at least 7 kg should be never 1o exceed , 5 10 10
substituted. In situations allowing neither turning pins ::;’ii’:‘;) """""" “ 0 10 10 10
nar :urrlling plates (sandy or r{mrshy soils), a long wooden Mazimum sight lmg‘h"'(';l’)': & & 60 2 %0
stake with a double-headed nail should be driven to 2 fim Minimum ground clearance
depth. of fine of sight (m}...cverre 0.5 0.5 0.5 0.5 0.5
Even number of setups
. . when not using leveling
Caiibration Procedures rods with detailed
calibration .......aens yes yes yes yes -
Order First  First Second Second Third Determine temperature
Closs ! i ! i gradient for the verticai
Leveling instrument mnge aof the line of sight
Maximum collimation error, M:;:::rns::::nn yes yes yes - -
sngle line of sight {mm/m) ... .05 005 005 005 010 N -
Maximum collimation error misclosure (M) o IVvD 4/D 6yD B\/D 124D
. . Maximum loop
reversible compensator t X
e o . 4VE SVE 6yE BVE 12VE
lines of sight (mm/m) .ccceeeeee. 002 002 002 002 004 Single-run methods
Time interval between collimation Reverse direction of single
error determinations not runs every half day ......... yes yes yes — —
longer than {days)
Reversible compensator ... 7 7 7 7 7 Nmmsﬂﬁe Pompensator
Other LYPes .oeeeerrerereaseress ! 1 1 ] 7 Jeveling instnuments
Maximum angular difference 01:”‘3“1/ relevel
between two lines of sight, instrument bctv?ecn
reversible COMPERSator .cu......r 40" 40" 407 400 &7 observing the high
and low rod scales........... yes yes yes —_ _—
Leveling rod X
Minimum scale calibration Jowire method
AN e NN N M M Reading check (difference
Time interval berween between top and bottom
- i is) for one setup
scale calibrations (¥7) «ovveeeens | i —_— — —_— Interva
Leveling rod bubble verticality ﬁ :?n:;;“d frenths of _ 2 2 3
maintamed 10 within ... 10 10 10 0 10 Read rod 1 first in
N Natomat sandardt alternate setup method ... — — yes yes yes
{M—Manufzcturer's standard} Double scale rods
Low-high scale clevation
Compensator-type instruments should be checked for difTerence for one setup
praper operation at least every 2 weeks of use., Rod nﬂt“;? t;xcc:d (_;;m;
. . N LI reverstdic
calibration .should be repeated whenever the rod is dropped or COMPENSatOr ..., 040 100 100 200 200
damaged in any way. Rod levels should be checked for Other meument types
proper alignment once a week. The manufacturer’s Halfcentimeter rods ... 025 030 060 070 130
Fullcentimeter rods ... 0,30 0.30 0.60 0.70 .30

calibration standard should, as & minimum, describe scale
behavior with respect to temperature.

tield Procedures

{SRDS—Singie-Run, Bouble Simultaneous procedure)

{DR—Double-Run)

{SP—SPuy, less than 25 km, doubictun)

D—shortest length of section {one-way} in km

E—penmeter of loep in km

Order First  First  Second Second Third # Must double-run when using 3-wire method.
Class i i ! 1 ® May uingle-run il line length betwesn network control paints is less than
25 km.
Minimal observation § May single-run if line length betwsen network conuol points is lexs than
method ..o, MICTO-  MICTD-  micto-  J-wire  center 10 km.
meter  meter  meter or wire . :
Jwire Double-run leveling may always be used, but single-
Section rupmng .. ............ SRDS SRDS SRDS SRDS SRDS run leveling done with the double simultanecus procedure
or DR or DR or DRt or DR* or DR§ may be used only where it can be evaluated by loop
orSP orSP orSP closures. Rods should be leap-frogged between setups
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Problem B6, Optional - Wt. 10.0 points

PROBLEM _STATEMENT

The southerly line of an 84.00 ft. right—of-way passes through an existing
structure. You are directed to locate the structure and calculate the
centerline curve data that will enable the southerly right-of-way limits to
clear the structure by 35.00 ft. Data collected by your field crew is shown.

RECUIRED
Calculate the following centerline data:

Delta = 7, Radius = 7, Tangent = ?, Arc Length = ?
Answers are to be given to the nearest 1/100 of a foot.

Show all work so method used can be evaluated.

@ I=26°38 50"

4=106°397157
M=26"38'49"

@ | = 4’0[6’40”

4.=177%°06'20"
M= 41%16"35"
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Problem B7, Optional -~ Wt. 10.0 points

PROBLEM STATEMENT

You are responsible for the subcontracting of an aerial mapping project. It
is required that the subcontractor use a 6" focal length camera with a 9" X 9"
format. Compilation of the map will be five times the photo scale on a
plotter with a "C" factor of 1500. Map scale will be 1" = 100'. Ninety
percent of the contours will be accurate to within one-half contour interval.

The area to be mapped is 6,000' X 10,800'. Average elevation of the mapping
area is 900' above sea level. The total relief in the mapping area is 300°'.

The following is a map check made on the subcontractor's previous work:

Field Map Field
Point Elevation Elevation Point Elevation Elevation
1 1587.7 1588 6 1584.7 1584
2 1604.5 1604 7 1578.5 1580
3 1600.3 1600 8 1591.6 1592
4 1594.8 1594 g 1587.1 1588
5 15%1.5 1592 10 1583.2 1584

RECUIRED

1. How many models will be required?

2. How many photographs will be required using 60% overlap?
3. Wwhat is the photo scale?

4. What is the contour interval for this project?

5

- If you are going to fully control each model of your project, indicate by
drawing a sketch showing the location and mumber of horizontal and
vertical control points to be used in each model and explain vwhy., **

6. If you were going to control the job for analytical aerotriangulation,
indicate by drawing a sketch showing the location and number of horizontal
and vertical control points to be used. **

7. What is the 90% error of the subcontractor's previcus work?

8. What is the calculated C-factor of the map check when the flying height is
3,000 above mean ground?

** Horizontal control point =
Vertical control point =
Horiz & Vert control point =
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Problem B8, Optional — Wt., 10.0 points

PROBLEM STATEMENT

You have been requested by your client to establish an astronamic bearing and
latitude for a guidance checkout stand (Station TABLE). The following two
sets of data are meaned values abstracted from your field notes.

Observ #1 Observ #2
Star observed: Polaris at station TABLE
Date of observ: 4-4-86 PSS 4-4-86 PS T
Time of Observ: &-36-15 psﬁ 8-41-20 pm
Longitude of TABLE: 118%24' 24" W
Observ altitude of Polaris: 45°01" 20" 45°00 22"
Barametric pressure: 28.5° 28.5"
Temp: 65°F 65° F
Horiz &, ;STOP to Polaris: 45°28'30%0 45°29' 01%0

REQUIRED

Calculate the mean astroncmic bearing of the line TABLE to STOP and the mean
astronomic latitude of station TABLE, Show your calculations,

NOTE: TO ACHIEVE DESIRED RESULTS CALQULATIONS SHOULD BE CARRIED OUT TO &
MINIMM OF NINE DECIMAL PLACES,

FINAL RESULTS TO BE WITHIN + 2" FROM THE MEAN.



Problem BB - continued:

TABLE 2

Page 16

REFRACTION AND SUN'S PARALLAX
(To be applied to observed altitudes. See page 16)
Bar. = 29.6 in. Temp. = 50°F

TABLE 2a

To correct Table 2. See Examples below,

MULTIPLIERS FOR OBSERVED BAROMETRIC
PRESSURE OR ELEVATION

Meagursd | Refrac. Sun’s Measured | Relrac- Sun's
Altttude tion Par. Altitude ton Par..
" L * -} ’ , L

7 30 6.88 0.15 17 30 3.02 0.14
7 40 6.75 0.15 18 00 293 0.14
7 50 6.62 Q.15 8 30 2.85 0.14
8 00 6.0 Q.15 19 00 .77 0.14
8 10 £.37 0.15 19 30 270 0.14
B8 2 6.25 015 20 00 2.62 0.14
g 30 6.13 Q.15 21 0 2.48 0.14
8 40 £6.02 Q.15 22 00 2.36 0.14
a 5 5.92 0.15 23 00 225 0.14
g 00 5.82 0.15 24 00 2.15 0.14
9 10 5.72 0.15 25 00 205 0.14
g 20 5.63 0.15 25 00 1.96 0.13
9 30 5.53 0.15 27 00 1.88 0.13
g 40 5.43 .15 28 00 1.80 0.13
9 50 5.34 0.15 29 0 1.73 0.13
i0 o 5.26 0.15 30 00 1.66 0.13
10 20 5.10 0.18 32 00 1.53 .13
10 40 4.95 0.14 34 00 1.42 Q.12
11 00 4.81 0.14 36 00 1.32 0.12
11 20 4.67 0.14 38 00 1.23 0.12
11 40 4.54 Q.14 40 00 1.15 0.11
12 00 4.42 0.14 42 00 1.07 .1l
12 30 4.25 0.14 44 00 1.00 0.11
13 00 4.09 0.14 456 00 0.93 Q.10
i3 30 3.93 0.14 48 00 .86 0.10
14 00 3.78 0.14 50 00 0.80 0.09
14 30 3.65 0.14 55 00 0.67 .08
15 00 3.53 0.14 60 00 Q.55 0.07
15 30 3.42 0.14 65 00 045 0.06
16 00 3.32 0.14 70 00 0.35 0.05
16 30 3.22 0.44 80 00 0.17 0.03
17 00 .12 0.14 9 00 0.00 0.00

The refraction values in Table 2 are corrected by multiplying
them by the mullipliers in Table 2a when the baromstric pressure.
and the tempersture differ from those on which Table 2 ia bazed,

i. e, 29.6 inches and 50° F.

It the baromstric pressurs s not known, it may be estimated’
from the elsvation of the locality In accordance with the values

given In Tabls 2a. Otherwise the slevations are disregarded.

Bar. Elev. Multi- Bar. l Elov. Muitl-
{Inchea) (Feet) plier (Irches) ({Feet) plier
30.5 - 451 1.83 23.9 4+ 8194 0.81
30.2 - IB1 1.02 23.8 8538 Q.80
an.o 00 1.01 23.3 6387 0.79
23.0 7338 0.78
20.9 + Bl 1.01
20.6 3 1.00 22.7 76597 0.77
20.3 643 0.99 22.4 7080 .78
20.0 024 0.98 22.1 8327 0.75
28.7 1207 0.97 21.8 B700 0.74
28.4 1493 0.90 21.5 2077 0.73
28.1 1783 0.895 21.2 .72
278 2075 0.04 20.9 OR48 0.71
27.5 2371 0.93 20.8 10242 .70
1.2 20670 0.92 20.3 10642 0.69
20.0 11047
8.9 2972 0.91
28.8 3277 0.90 8.7 11458 0.87
26.3 3586 0.8¢ 10.4 11875 0.
26.0 3850 0.8B8 9.1 12299 0.85
28.7 4215 .87 18.8 b3 0.64
25.4 4535 0.86 18,6 13185 0.83
25.1 4859 0.B5 18.2 1 0.62
24.8 5188 0.84 17.0 14058 0.61
24.5 5518 .83
24.2 5854 0.82
MULTIPLIERS FOR TEMPERATURE
Temp. Multi~ Tamp, Multi- Temp. Multi-
Deg. F plier Deg. F plier Deg. F plinr
~ 20 1.16 + 30 1.04 + BO 0.94
—~ 10 1.13 + 40 1.02 + 00 0.93
[} 1.11 + 50 1.00 Iloﬂ 0.91
+ 16 1.08 + 60 0.08 110 0.90
+ 20 1.08 4+ 70 0.99 -+ 120 0.88

Exampla. Sun: Meas, All. = 30" Bar. = 26 in. or Hev. X0
ft.; Tomp. 70° F.

Refraction = 1.66° (0.88) (0.96) = 1.40°. Parallax = 0.13".

True Alt. = 30" 00.00' ~ 1.40° 4+ 0.13" = 25° 58.73".

Ezample. Star: Meas. Alt. = 25% Bar. = 24.5 or Elev. 5518
ft.; Temp. 10° F,

Refraction = 2,05’ {0.83) (1.08) = 1.84",

True AlL = 25° 00,00 — 1.84' = 24° 58.16",
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Problem B8 -~ continued:

TABLE &

incremse in GHA {for Elspaed Time. TABLE 5—(Continued)

Increase in GHA for Elapsed Time.

) Hours of (ireenwich Civil Time
Bin. | - oh 7 "In 2h 3h See Corr. Mt Houre of Greenwich Civil Time
S A AR o 7 o ¢ ; n. ® &b 65 7h 8h oh
0 0 00 ;15 25 | 30 49 | & 1.4 [ 0.0 CH I ey I o [
i 0 160 | I 176 ; 30 193 | & Z=.¢ 1 0.4 0 le 99 | 75 128 | 90 148 | fos 17.2 | 120 197 22
2 6 30,1 | 16 325 | 30 36.0 | 4 315 2 0.5 1 [60 269 § 76 27.4 | 90 298 | 106 323 | 120 3449 7.2
) 0 451 16 47.6 30 B0 45 62.5 3 0.8 t 160 39.3 6 42.4 S0 4.9 | M6 47.3 | 170 498 5Z.3
¢ b0zl 16 26 | 31 Bl 45 T8 + 1.0 3 | 60 56.0 | 75 B1.d | 90 693 | 106 2.4 | 121 4.8 7.3
5 1 16.2 | 16 1.7 | 81 200 | 45 226 ] 1.3 4 | 61 100 | 76 126 | 91 14.9 | 106 17.4 | 121 199 23
1 1 302 {1 15 327 | 31 362 | 46 376 5 1.6 B J 6l 251 1 76 27.6 | 91 20.0 | 106 325 | 121 M9 A
i 1 46.3 | 16 47.8 | 31 502 | 6 62.7 7 1.8 € | 61 40.1 | 78 4206 { 51 45.0 [ 108 «7.5 [ 121 0.0 62.4
B, 2 03 17 28 | 3 53| &1 77 8 2.0 T 160 651 |76 7.6 | 92 o1 |1 25 | 12 6.0 1.5
T 2 164 | 17 178 | ®» 2038 | &7 =B ) 2.3 8 | 62 10.2 [ 77 126 | 92 161 | 107 1T.6 | 122 200 2.5
10 2 304 [ 17 329 | 32 358 | 41 3.8 10 2.5 $ 162 262 | 77T 21T | 92 80.2 | 107 326 | 12 /1 .5
nl oz 4%.6 § 17 47.9 § 3 BD.4 | 47 B2.B it 2.8 10 | B2 40.8 {77 42.7 ) 82 46.2 | 101 1.7 | 122 g0 62.6
lzl 3 06 [ 18 30 ) 33 6.4 ) 48 1.9 12 10 11 162 563 | T7 G6T.8 {1 98 02} 108 271 1228 62 1.6
130 3 166 { 18 18,0 | 33 2056 | 48 229 12 13 12 | 63 103 | 78 128 | 93 158 | 108 17.9 | 123 2072 2.7
I 3 3.6 | 1B 33.0 | 3 .6 | 48 3.0 i 3.5 13 163 25,4 ¢ 78 27.9 | 93 20,2 | 108 32.8 | 123 .2 CIN
13 3 466 | 18 @81 | 33 G056 | &8 63.0 15 3B M | 63 40.4 | 78 429 | 93 64 | 108 41.8 | 173 303 £2.8
16 ¢ 07 19 851 | 34 56 | 45 80 i6 i.0 16 | B2 B66 | 78 679 | 94 04 {109 29 | 12{ &3 7.3
17 4 167 | 19 182 | M 208 | 49 281 17 4.2 1§ 1 64 105 | 79 ING | 54 164 | 109 178 | 12 204 72.8
18 4 307 ] 19 332 f 84 3.7 1 49 3B 18 4.5 17 | 64 25,6 | 79 28.0 | 94 205 | 109 8256 | 12¢ 364 37.9 |
19 4 468 | 13 8.2 | 3 507 | 49 832 19 ] 1B | 84 40,6 | 79 481 | 94 45.5 | 109 48.0 | 124 504 52.9
20 6§ 0k | 20 a3 | 35 57 ] 50 B2 20 5.0 13 | 6¢ B6.6 | 79 58.1 | 96 ©.8 | 110 %0 | 125 b8 8.0
21 6 169 | 20 183 | 36 208 | 50 233 2 6.3 20 | 6 107 | 80 141 95 16.8 1 110 18.1 | 125 205 23,0
2 5 309 | 20 334 | 36 358 | 50 33 22 5.5 21 66 267 | 80 28,2 | 56 0.6 [ 110 33.1 | 1% .6 3.0
23 b 459 | 20 44 | 36 509 { 5O 633 n 6.3 22 | 65 40.8 | 80 43.2 | 96 457 [ 110 4B.2 1 125 Foe 53,1
24 6 10 {2 a4 i 3% 5% | Bl A.¢ 24 6.0 66 566.2 | 80 BE.3 ! 96 0.7 | 111 82 126 &7 8.1
25 € 160 | 21 1BE | 36 2.0 | Bl 23.4 1 6.3 2 {66 108 | 81 183 | 96 16,8 | 111 182 | 126 207 bIX
2 6 3.1 ! 21 335 | ¥ 360 | 6 385 % | 65 26 ] 68 269 { B 283 | 96 308 ] 111 335 126 %7 2w,z
27 € 461 | 21 446 | 36 6.0 | 61 B35 Zl ;63 26 ¢ 66 0.9 | Bl d8.4 | 96 468 | 111 4B.3 | 126 Gom 5).2
28 T 1.1 | ® 35 | % 61 ; B2 B85 2 1.0 21 [ 68 560 | Bl B84 | 5T 09 [ 112 B.4] 127 b8 8.3
29 7T 162 | 2 87 | 3 21 | B2 26 2 1.3 28 | 67 110 © 82 135 | 37 159 | 11Z 18.4 | 177 200 .3
0 7 3.2 | 22 azs7 | 37 2 | B2 M6 3 1.5 29 | 67 260 | 82 28.56 | 7 BLo | 112 334 | 17 M9 A4
1 7 463 | 20 447 | 37 512 | B2 B3 31 7.8 30 | 67 4Ll | B2 &3.6 | 97 #8.0 | M2 8.5 | 127 E0B 53.4
r B 13 723 38 | ¥ 62 | B3 87 x 8.0 31 ¢ 67 B6.1 [ 82 b8.6 | 96 1.1 ) 113 351 128 60 14
3 8 164 | 23 B { B 213 | 51 237 . ou B3 32 | 68 11.2 | 83 136 | 98 161 | 113 186 [ 128 210 215
H B 2.4 23 139 | 38 %63 63 38.8 TN 8.5 33 ) 68 26.2 | 83 28.7 98 3LI 11D 23.6 ] 128 36.1 .6
13 B é54 | 23 4B | 38 514 [ B3 B4B T B3 34 ] 6B 41.2 | B 43.7 | 98 462 118 48.6 | iP8 GIa 51.6
3 $ 16 | 24 33 [ 3% 64 | B4 89 % 5.0 35 | 68 563 | a3 EBB | 93 L2 14 &7 129 63 0.8
35 9 166 | 24 190 | 39 204 ) & 238 1) 9.2 36 | 63 113 { g4 138 | 99 168 | 13d 1E7| 129 912 27
3 9 a6 [ 24 340 | 39 6L | B4 39.0 k] 9.6 87 [ 69°26.4 | B¢ 288 | 99 313 | 1} 39.B| 129 35D .7
8% 3 466 | 26 48.1 | 29 BL.E | B4 B0 3 5.3 88 | €9 414 } B 439 [ 99 46.8 | 114 488 | 179 B % 3.7
40 10 1.6 25 4] W0 6.6 685 9.0 40 10.0 3% 63 B6.5 84 B39 00 X4 ) 1B 3.9 130 &3 8.8
11 10 16.7 25 18,1 i 216 55 24.1 4l 0.3 40 | 10 116 86 140 | 100 154 | 315 18.9 | 180 %1.4 235
110 317 | 26 342 | 0 27 | 66 3.2 €@ 10.5 41 | 70 266 | B85 29.0 | 100 315 | 116 839 [ 1% 354 .y
42 | 10 468 2% 9.2 | 40 617 | 86 B2 43 10.8 2 ] 70 4.6 B6 44.0 {100 465 | 115 <5.0 | 120 1.4 5.9
“ U 38 (2 &3 | @ 67 | BE 0.2 " 1i.0 43 | 70 6.6 | B6 §5.1 | 100 16| 116 4o | 10 68 1.3
45 11168 2% 19.3 4 2IB 66 212 46 11.% 4 1 1LT 88 141 IOL 186 | 116 15.1 | 13! 215 260
46 | 11 are | 26 34 [ 4 ¥.E | BE 33 46 1.5 48 1 T1 267 | 85 29.2 1101 L8| 116 N1 ] 191 6.6 LN
41 11 46.% 26 494 4] B1.% ; BE 64,3 47 1.8 46 | T} LT BE 44.2 | 101 46.7T ] l1s 491 | 131 &1.8 B4.1
a8 12 20 [ 27T 44 42 6.9 &1 94 4B 2.0 & [ 71 568 9.2 1102 17| 11T &2 132 46 1]
45 ¢ 12 170 | 7196 | &2 209 | BT 24 Pooa 12.3 4B | 72 118 | BT 14.3 {102 168 | 117 192 | 122 77 TN
B 12 123 27 84.B 2 370 : 57T 394 ! 50 | 12.6 4% 12 26.% 25.8 102 3B 17 a3 132 367 12
Bl 1 12 7.1 ) 27 e | 2 520 ; AT Gi% . 6l 12.8 B0 1 T2 418 | BT 44 | 102 468 | 117 453 [ 132 BLE 54.2
62 | 1 21 { 28 486 | 43 11 I 8B 9.5 62 130 BL [ 72 66.9 | 87 B9.4 (103 15| 112 43 138 & 13
B3 | 13 172 | ™ 196 | &3 221 | BB w46 51 183 62 | 73 12,0 | BB 146 {103 169 | 118 154 | 133 213 2.
BE | 13 322 | M 347 [ 43 35k J BE 356 B{ 13.6 B3 | 73 1.0 | §8 295 | 103 %200 | 118 344 | 183 369 1.3
65 0 13 wrs | 1 w7 | 48 b2z | 68 Big | 5 | 138 Bi | 73 421 | 80 445 [103 7.0 | 116 455 | I3 Bis i
G4 | M 23 129 48 | &4 7.2 ) BY 97 . | 66 140 B6 { 73 BT BR6 (14 20| 119 &6 1M T 9.4
BT | 1 173 | 29 198 | 44 =3 [ 69 Y | K7 14.3 66 | 74 12.2 | BY 1¢.6 {104 17.1 | 313 1905 | 33 20 266
B | 14 324§ 29 MA | 4 33 | 59 393 | 14.k BT 1 74 21,2 | 8% 297 | 104 2201 ] 119 86 | 18 870 33§
€% | M €4 | 29 9.9 | d¢ B2.¢ | B9 BiG , &8 14.8 EA 14 422 | o83 40T i T2 | 109 4906 | 1M £rl Beg
@ | 15 28| 20 5| & 1060 s3] | s | e 69 | 74 6T | B9 897 |J06 22 120 &7 | 1% 71 1t
80 | 76 123 | 90 140 205 12| 120 197 ] 13 mn 204
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Problem BB - continued:

APPARENT PLACE OF POLARIS AND APP.nioT SIDEREAL TIMZI { HOUR UT

APRIL 1986
GCD RIGHT ASCENSION DECLINATION SIDEREAL TIME
1.0 2 15 27.843 89 12 17.217 12 36 14,042
2.0 2 15 27.419 89 12 16.977 12 40 10.603
3.0 2 15 26.901 89 12 16.737 12 44 7.163
4.0 2 15 26.302 89 12 16.487 12 48 3.720
5.0 2 15 25.658 89 12 16.220 12 52 0.273
6.0 2 15 25.015 89 12 15.931 12 55 56.824
7.0 2 15 24,420 89 12 15.621 12 59 53.373
8.0 2 15 23.910 89 12 15.293 13 3 49,920
9.0 2 15 23.510 89 12 14.954 13 7  46.468
10.0 2 15 23.226 89 12 14.611 13 11 43.017
11.0 2 15 23.050 89 12 14.27] 13 15 39.567
i2.0 2 153 22.962 89 12 13.940 13 19 36.121
13.0 2 15 22.932 89 12 13.623 13 23 32.676
14.0 2 15 22.929 89 12 13.320 13 27 29.234
15.0 2 15 22.922 89 12 13.032 13 31 25.792
APRIL 1886
GREEMWICH NOUR AXGLE FUR THL SUN AND POLARIS FOR O HOUA UNIVERSAL TENE
DAY GHA {3SUN) DECLIRATION Egi'?:lémt gf:‘):: GHA [POLARIS) DECLINAT IO c?ﬁ:::?"
o 1 - o 13 L] " 5 1 - o [ - a 1] - M " s
T TU 1786 58 10.9 4 20 29.7 :ﬂ’l 0%.94 16 0.9 15%% 11 32.% 4% 12 1t7.2n 13 57 00,
hOBEED TEE ZER OHRT O BRED Eud
g v sa 179 16 12.5 552 361 -0l 85.16 i Do.e 139 0 3007 @i oidn
; 65U 11920 31.6 6 15 21,8 02 3190 15 90.% 160 07 %2.1 49 12 15,87 13 17 17
v on o maat fEEE OREE HED @ady Budk nay
g 1@ 179 A7 1600 7 4% 25,7 D1 3098 13 aele 16 a0 88.4 89 12 1088 1307 08
Y LT LT 8 07 37.5 01 1.8 13 59.1 165 DU 09.& 0 12 W38 12 37 35
5 53 BEED IRE] BREE BHr muERD BunR LAY
1% T 179 &6 &0.0 9 34 39,1 -00 13,33 12 32 1 :gg % :3 r’; :; B oug ;:
16 ¥ a0 60 19.0 g 86 26.3 00 01.28 13 31.8 169 89 82.2 B9 12 12,76 12 37 56
ap BEED QUL BER gRt MBS Buud GE
205U 180 1% 01.0 1 20 3.9 o0 54,57 i ah wian: SRy nHu
21 n 180 17 12.90 "o 0.z 01 00.80 15 56.5 170 33 86,3 4y 12 91.57 12 18 18,
BEOBEED BREDOBEE RmD O MR BMRA MEa
o 180 28 1.4 13 01 2.9 o1 3342 13 328 HAGHH Dize Huk
26 54 100 31 2B.& 18 20 857 oz 0397 13 35.2 179 51 16.6 v 12 09, 1 s a7,
nE OBEED OBERD O ERR By @bt BuBS Ggd
1o W 190 &0 42.3 1% 36 31.7 83 arias 13 w2 -t 94 HEHE - S



