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Unit 2 — Survey Introduction

1. What is the height of the tree by its shadow?

l«— 525 — >

< 27.83’ >|

Tree height =

2. Find side x:

46°16°30”

561.32°

301.31°
46°16°30”

281.01°



3. What is the distance from A to B?

A

4. If line AB is 251.65” and line CD is 3/4 of AB, how long is

line CD?




5. Find Angle A

A=
6. Determine all unknown angles.
A
51°20’30”
/
/
/
B 7
29°32°00” d
C E
289°43°00”
73°44°00”
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Unit 4 — Vertical Control

1. Solve for the length of side x.

f32°16’

159.32

2. Solve for the length of side x.

3. Find the length of the guy wire to the nearest tenth of a foot.

Antenna Height = 100’

/ 59°13’




4. Find the length of side BC.

29°59°

208.54°

2013

5. Find angle B.

6. To check the squareness of a building layout, a surveyor needs to know what the diagonal

150.15°

125.91°

distance is to the nearest hundredth of a foot. What is the distance?

45’

27’

Diagonal distance =




List the isolation and solve for the unknown in the following problems dealing with
oblique triangles:

a. Given: A =27035" 42” Find: side b
B=51014"17"
a=4293

Sideb =

b. Given: B =560 13’ 47” Find: side b
c=197.64’
a=303.71

Side b =

c. Given: a=87.69 Find: Angle A
b =91.35
c=128.35’

Angle A =

Find the height of the tower to the nearest whole foot.

height =

35°42’30”

103°30’00"f*

- N



below, find the angle required at the NAVAID from the reflector to the touch down
point.

angle = REFLECTOR

NAVAI

327’

Touchdown Point

10. Find the height of the tree to the nearest hundredth of a
foot.

Height=

15°20°

3°10°

89°12°10”

150.00’
62°47°12”

A NAV AID must be aimed exactly right in order to operate properly. Using the sketch



11. Aninstrument is set up 150° away from a light pole. A reading of 89°25’ is taken to the
bottom of the pole. A reading of 84°13’ is taken at the top. How high is the light pole?

12. An instrument is set up and sighted on a control tower. A second station is set up at a 90°,
136’ away. The angle from the second station to control tower is 8°35’45”. A reading of 78°56°
is taken to the top of the tower. Your HI is 1125.36°. What is the elevation of the control tower?

13. Two buildings are 75’ apart. An instrument is set up 50° away from one building over a
manhole. The angle turned from one building to the other is 55°15°00”. How far away is the
manhole from the second building?

14. An instrument is set up 150° away from one guard shack and 305’ away from another guard
shack. The angle between the two is 66°45°45”. How far apart are the two guard shacks?



15. A surveyor sets up a Geodimeter on a point, and measures the distance to a building to be
103.88’. He then measures a vertical angle of depression to the building to be 2°05°18”. Then,
he measures a vertical angle of inclination to the top of the building to be 11°18°21”. What is the
height of the building?

16. A surveyor sets up a theodolite over a hub (A), and sights the corner of a building. He turns
a 90° angle from the building to another hub (B), and measures the distance between the hubs to
be 72°. The surveyor then sets up over the second hub (B), and turns a 42°15’37” angle from the
first hub (A), to the same spot on the building. He then measures the vertical angle to the top of
the building to be 8°. If the surveyor has determined that his HI set up on the second hub (B) is
207.36’, what is the elevation of the top of the building?

17. A surveyor sets up a theodolite over a hub (A), and sights the corner of a building. He turns
a 35° angle from the building to another hub (B), and measures the distance between the hubs to
be 207°. The surveyor then sets up over the second hub (B), and turns an 85° angle from the first
hub (A), to the same spot on the building. He then measures the vertical angle to the top of the
building to be 8°. If the surveyor has determined that his HI set up on the second hub (B) is
104.67°, what is the elevation of the top of the building?



18. Find the height of the structure to the nearest hundredth of a foot.
Angle C =

Side a =

Height of structure =
27°18°55”

5°00°12”

59°40°25”

67°49°05”
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Unit 5 — Horizontal Control

1. Given: AzE-D=81°
Find: AZA-B AzA-B=
71°

67°
B

E D

2. Given: AzA-B=38°

Find: AzE-D AzE-D=
B
D
102°
91°
C 41°
A

11



3. AZ5-9 =21°11’ 18
Determine all azimuths and bearings

14

70°56’42”

103°51°42”

227°25°42”

99°15’42”

38°30°12”

12

a. AZ 5-11=

b. AZ11-12 =

c.AZ12-14 =

d. AZ14-9 =

e.AZ 9-5 =

11

12



4. A traverse is completed starting from point A. Given the following bearings and lengths of
the traverse legs, what are the coordinates of each point and does the traverse close?

Coordinates of A are N1000, E5000
A - B =360.56" at N 330 41°24"E
B - C=282.84" at S 450 00°00”E
C-D=1223.61"at S 269 33’54”"W
D -A=316.23" at N 710 33’54”"W

Coordinates: A=

13



5. Convert the following azimuths to bearings:

225° 571’
17°19

91° 36’
157° 48’
342° 02’
197°15°
25°17
157°37°
37°19°
187° 42’

T mSe@ e o0 o

6. Convert the following bearings to azimuths:

N15°15’Eb. S45°32°W
S37°18°E

N78°29'W

S05° 28’E

S15°47°E

S87°42°W

N21° 37°W

N58°57°E

S34°21°E

—mSe@ e oo

Find the new coordinates:

7. Point 1: N 12784.67 E 84598.23 Bearing to point 2 S45°15°37”E Distance is 437.85’
Point 2:

8. Point 3 N 58231.89 E 57412.36 Bearing to point 11N32°22°12”W Distance is 241.89’
Point 11:

9. Point 47 N 4187.55 E 8215.03Bearing to point 48 S55°18°55”W Distance is 987.65’
Point 48:

14



Data For Questions 10-12:

Find the bearing and distance for the following:

10.

11.

12.

Point #, Northing,
689071.48,
689282.02,
689615.05,
689541.82,
689530.84,
689194.63,
688928.97,
689039.30,

0N UTAWN

1-8

6-1

Easting

621772.71
621687.16
621565.32
621396.10
621199.75
621143.20
621387.14
621584.35

15



Unit 2 — Survey Introduction

U~ wd P

15.90°

523.50°

130°

188.74°

105°

A =54°47"30”
B =95°40’30”
C =40°45°00”
D =106°16°00"
E =32°59°00”

Unit 4 — Vertical Control

NogakowhE

8.
9.

10.
11.
12.
13.
14.
15.

16

17.
18.

100.59’
294.60°
116.40°
128.39°
33°00°41”
52.48’

a. 72.27
b. 254.11°
C. 43°04°29”
1117
10°22°59”
93.58’

13.66’
1152.26°
91.25’

282’

24.56’

221.03’
123.94°

Angle C =52°30730”

Side a =441.59’

Exercise Answers

Height of structure = 266.73’

16



Unit 5 — Horizontal Control

™=

179°
80
a.AZ 5-11 = 59°41°30”
b.AZ 11-12 = 338°57°12”
c.AZ 12-14 = 262°48°54”
d. AZ 14-9 = 153°45’36”
e. AZ 95 = 201°11°18”
Coordinates: A =1000, 5000

B =1300, 5200

C =1100, 5400

D =900, 5300
a. 225° 51’ S45°51°W
b. 17°19 N17° 19°’E
c. 91° 36”S88° 24’E
d. 157° 48’ S22° 12°E
e. 342° 02’ N17°58°W
f. 197° 15’ N17°15°W
g. 25017’ N25° 17°E
h. 157° 37’ S22° 23’E
i. 37°19’ N37° 19°E
J. 187042’ S7°42°W
a. N15° 15°E 15° 15’
b. S45°32°W  225° 32’
c. S37°18’E 1420 42’
d. N78°29°'W  281° 31’
e. S05° 28’E 174° 32’
f. S15°47°E 164° 13’
g. S87°42°W  267° 42’
h. N21°37°W  338° 23’
i N58° 57’E 58°¢ 57’
j. S34°21’E 165° 27’

N 12476.47, E 84909.24
N 58436.19, E 57282.86

N 3625.52, E 7402.89

S 80018’ 18”E, 191.09°
N 00 50’ 15”E, 612.92’
S 78055’ 52”E, 641.44°
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