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PYTHAGOREAN’S THEOREM

Find the length of the unknown side.
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Find the length of the unknown side.
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COMPLEMENTARY ANGLE PROBLEMS
1. Identify the value of the unknown angle.

Lo’

2. What is the bearing of the line perpendicular to N37°33'42"E?

4. What is the angle that supplements 117°277
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COMPLEMENTARY ANGLE PROBLEMS
1. Identify the value of the unknown angle.

Fo° _
‘0’ by 600

30°
ppn———

37°33%2"
2. What is the bearing of the line perpendicular to N37-2648"E?
¢ FO°— 37% 15 e
20~ 37.5¢/6¢7
?  52.438 333
T2 /g
S s2c x5 E

3. What is the value of the unknown angle?
’Fo* (5.&6/9,/2’9 t/+_ 37’_38//2_4:)
/80°~(5¢. 247385 32 63 e 5 0)
/go ~ ?5—- 378'05‘0
85"' /-2/,9” g
g V"op//;.//

4. What is the angle that supplements 117277
/50 °_ //7 0’7_? 4

,\7027l //’00"' //2V5’°
&.55
4.2033/




-
.

A

A SOLVE FOR THE UNKNOWNS:
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Solve for H using 3 formulas



! -:.Q = .
L’Loaf" . . Swc® Yii O = H Sue &
A (rC=th A= HGe?
-
Dﬂvﬁ:% 6= A Tael

A = 2
A= Faw &
( SOLVE FOR THE UNKNOWNS:
? 1= AN O:;,(.dé‘.é.‘ * VT H A:A{ Cne'
1. -9-=_27 1 3?1 o :{/37.;5‘/(% 27:530626 .‘&=_17"27 3"}' A? 2/2%3(Coa 17: 0275")
H=137.54" o3wsrlog12228) H=21743 A6, Y X o, ¢ 39252
O0=_ 63.52 rC357C3 22— A= R07.% A=2107, e
Az HCn®
A= 33L1t G 0. PRESppe
&= G4
A X0 952D o ==
2. 9=10%713" A0 78 9. = 4T £2 53" e
_amy gy A= 325-2¢ _ , &= (! 22752
H=331.11 H=413.33 AN
A=_225.2¢ A=27792 ’
G =Cn™l 04723925
& = ¥7 7500 °
U = ¢r°8353
A: __Qe__-: -2/%,“7 e ) —o o
3. H= 4626'20" O e 3y o= 222 (7 22T i
O =211-47 - /, 057;3’7 220/-// H=277.3' g— - Pe s //F"'fg
A=_2004l 0 =114.43' s>
A Y YA
- 204 37/F02°
5 =227
4. B=88%214" igj@f‘;:“’"’” 9. 8= 28°¢203" &= ol /L2
H = 98.70 _'7;’)’_ prihis FE T 0=24360" D= T 2y3 L
O=_&Z. 6 ~ A =1444.93" $¥v 2z
i O 5% pegs
Oz A T o S = 2p° Y2 37
0 =(23.52) 2 39.153 ; o
0 = ras 372y
5. 9=392714" W357Ko.p22pmg . 0= SB°57 727 L </ éz;‘yj)
O0=_3f0 36 =392, 3, 0 =372.4 D = S
A=413.57 A=22471 = sekllT
—Z = A Solve for H using 3 formulas \_{gfﬁ
:"2_& /f( Lo B = e
N =22 H = JG720 +G2r2)
A7 Lo SBTHEE7 s T ST
372 ‘¥ _ 22¢7 ot S0V7YS
h-&zzi‘na‘ = ‘7’_575{;}—/ ¥ T7 755
il = $35. ¢/ [ (22.5Y

K= Bpos



Li
L= A 2wy
6o
A = Er--N
Y 27
A

oy L= F473 &=/
Frro A

7/

DE A= EFUGTST 4y

Fr L

D JE [~ 207¢s

¢r://é3,/2 ’
For 4 |

g) /F & = 27¢°
Frep

/
307 )f/: 2 2%



L
L= A Qp
J¢o
A = J6 0,
e T
A
A =360
) 277
20 _ 23) _ 342228
= 54, N / A =386 :
A (73 &= /s (W 877 V6
0 4 - 35 ¢7975
A= 3522277
) (= Q21T
D F A= $F8°37 537 ¢ 3¢o
V= Joco’
L= (8863385 (fo0)
Fres [, 3¢S0
[ = 5568875 Y
Do ¢
L= 15463

2 - = " ' o)(ae
e N AR -

Fmz 4 A= 24 g
7Z308./0 ~ /022‘3}/
S =/0° /37 7

: ~ AY7Tr @258 (3 4,
¥ JF - o,/ L= T (“s—a“-—”
D q 2231 077 f//- 2 . vrrses ‘

/ =/32-56"



ColevE PLAFLHS

. | = A2
3co

A= 26oL

27/

A4

/) JF L= 272C3F Mf—sao'
Frop A

@ I A= 30737 “awd ¥z 230
=0 L.

D E L= 762 amm P 5]
a2 A

9 17 4= /77 07;/37

v
/=rap L a2 o



pot -
o Cunve frasees

D
. [ = A 2777
3co
A: }éOL
277/~

r

A=360L - (362)(2% >y
27V (RGX5ee)

D 1F L= 2560x AD 2 500 99yg2.y
Frop 4 4"“3727?;"“:3““:.3@

| = A2 - (37°370 L0006, 46

eo E
9 /F A= 32377 "pwo 1z 230 ,(37 697222 ) 3
T B2 3.8
Fmwd L ( = =P & /{239:‘*—"-—“%}6%‘
3606

B, = /6402

5) /FE L= é?é'lf//M Vot r a=3600_ (0 €7
- St s
/05 275 C—?—“—‘Z) D05 aﬁ"

e A

A TTE
F €0

Vd
/=rap /L 2I3./5, o 9772455 23N Pt
_FL£D

A (77 028" (V.18
3¢o 2 3’/‘/)5 7C3,/23.78
= ageve] 7%

L=




\
; m _ CURVE PROBLEMS
%
AN fal
N e

\ . Chord Length=2r Sin>-
/ \ z
/ \ Chord Brng. = Tang-linej—_.é-

2

1. If the tangent line to a regular curve to the left bears N6622'56"W. And Delta
Is 36°32'56", and r = 126', what is the chord bearing and distance?

2. If'the tangent line to a regular curve to the right bears N22° 7'12"E and delta=
44°15'27" and r= 217 ft. What is the chord bearing and distance?

3. Calculate the Chord bearing and distance for the curve in the following description.
"...th N7237'11"E 114.11 feet to the point of tangency of a 417 ft. radius curve to
To the left; th.212.73 ft along the arc of said curve . (hint dela= 2425

a7



CURVE PROBLEMS

/ g \@ \\ ’ ﬁﬁﬂ Chord Length=2r Sin—g—
/ \ Chord Brng. = Tanqg.linet 2.
2
1. If the tangent line to a regular curve to the left bears N6622'56"W. And Delta
Is 36°32'56", and r = 126", what is the chord bearing and distance?
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2. Ifthe tangent line to a regular curve to the right bears N22°%7'12"E and delta=
<15'27" and r=217 ft. What is the chord bearing and distance?
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5. Calculate the Chord bearing and distance for the curve in the following description.
"...th N72°37'11"E 114.11 feet to the point of tangency of a 417 ft. radius curve to
To the left; th.212.73 ft along the ch;f .3aéd curve . (hint delta=2%22)
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CURVE PROBLEMS

1. Find the central angle (A) and the arc length of a curve whose chord is
48 ft long and whose radius is 100 ft.

2. Find the central angle (A) and the arc length of a curve whose chord is 297.14 feet
Long and whose radius js 213 .43 feet.
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CURVE PROBLEMS

L. Find the central angle (&) and the arc length of a curve whose chord is
438 fi long and whose radius is 100 f.

o r
il 42 S '—q?ié“ Arc (eNGTK = 4z
L A= -/ 434 ) Jeo
; T2 See 750 v = <.?7.77308_)(2)(3"’9’/579000)
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<2 (13,8865 3co
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2. Find the central angle (A) and the arc length of a curve whose chord is 297.14 feet
Long and whose radius is 213.43 feet.
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CHORD BEARING AND DISTANCE PROBLEMS

ChdL=2rSing -  Chdbearing = Tangent line bearing + %
7

t. Tangent Bearing = N62%32'14"E
A =232714"
r=275'

Chd bearing and distance =

2. Find the chord bearing and distance for the following curve in the following
description. " ...S44°36' 11"E 162 ft. to the point of tangency of a 620 f radius
curve to the right whose central angle (4) is 3626'54"......"

Chd bearing and distance =

12

. Find the chord bearing and distance for the curve in the following partial description.

" .N23°11'51"E 100 ft.to the point of curvature of a 326 ft radius, regular curve to the
Left whose central angle is 1721'16".

Chord bearing and distance is
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CHORD BEARING AND DISTANCE PROBLEMS

a

Chd bearing = Tangent line bearing +
Cr2 L= (X 273) Sew 22. y;sg 2447:42.53?294_ 23. 453
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nt Bearing = N62°32'14"E
27'14"
5

Chd L =2r Sin% .
7

ange
A=2
=32

Chd bearing and distance =

2. Find the chord bearing and distance for the following curve in the following
description. "...S44°36'11"E 162 f. to the point of tangency of a 620 ft radius

curve to the right whose central angle {4) is 36 26'54"....."

Chd bearing and distance =
. . o - o 3‘ & 823
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Find the chord bearing and distance for the curve in the following partial description

" N23"11'51"E 100 f.to the point of curvature of a 326 ft radius, regular curve to the

Left whose central angle is 17°21'16".

-~

Whord bearing and distance is
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INVERSE-—-TRAVERSE PROBLEMS

Ref.

Calculate the bearing and distance between points no N, E in the following problems.

N
1. 2753
2. 00
3. LII
4. 2744
5. 2234
6. 463.12°

7. 220"

Eq

54.21°
0.0°
45.67°
51177
-10.0°
217.31°

-10.00°

N,
107.12°
272.11°
615237
107.62”
462117
23.1°

47.0 °

E,

Bearing (g-) Distance (p, )

313.22°
304.22
2736 °
43233 '
672.12°
14.527

56.0°
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INVERSE-—TRAVERSE PROBLEMS

b, = 'V(Nl_ No)z + (E, —Eo)z

Answer?

,[—_—

Ref.

Calculate the bearing and distance between points no N, E in the following problems.

No
1. 2753
2. 00
3. LIl
4. 2744
5. -2234'
6.  463.12°

7.  220°

Eo

54.21°
0.0°
45.67°
31.17°
-10.0°
217.31°

-10.00°

N,
107.12°
272.11°
615.237
107.627
462.11°
23.1°

470 °

E, Bearing (-7 Distance D)

31322° N 7295579¢% 270.54
Nyfﬁ///-z‘gffg 5
30422 ' _ S5t g%?

N/ #2270  ér#.35

2736 °

43233 N 78°%/ weted Yop-o8

672.12° _ P52 2umE gy 55

4527 S 25°0¢ 367 p YBE s

560° A ¥ 3°%/3°33°€ 5. 58




TRAVERSE PROBLEMS

N1=N0+D0Cos © Sin (-) Sin (+)
Cos (+) Cos (+)

E1=E0+D051n .o

Sin (-) Sin (+)
Cos (-) Cos (-}

. From the point N;= 17.12 ft, E;= 52.76 ft., traverse N 76°13'12"E 276.12 ft. What
are the coordinates at the end of the traverse? N,= E=

. From the point N=29.31", E& 1.15', traverse N39 17'22" E 107.12". What are the
Coordinates at the end of the traverse? N|= IE S

. From the point N~ 25.0' and E5= -54.2"' (ie. West), Traverse N23°35'56"W 211.61".
What are the coordinates at the end of the traverse? N|= E‘=

. From the point N,=-105.1' and E 5 -23.12, Traverse $41°14'46"W 253.12'. What are
The coordinates at the end of the traverse? N = IS

. From the coordinates N ;= -25', Eg= -25', traverse N 39%97'14"E 107.94'. What are the
Coordinates ath the end of the traverse? N|= ) E|=




TRAVERSE PROBLEMS W

AW A€
N1=N0+D0Cos £ Sin (=) Sin (+)
Cos {+) Cos (+)

E,=E,+D,5in %~

0 70
Sin (-) Sin (+)
Cos (-) Cos (=)
Sw SE

1. From the point Nj= 17.12 ft., E;= 52.76 R., traverse N 76°13'12"E 276.12 ft. What
are the coordinates at the end of the traverse? N= B2.8 EF_220193

Ny= Np + D, Coce I E1=Ee+ D, S
N=ITi2+ 2764142 Ga 76 : . 22°
s 52, ) St 76
— Nzt @7¢ 2 X0:238(2ps) g,, -2 77: 4_227;“(;9(0' 97/2/75)
Ny = 1702 +45.77 ) =F2006F
! G, =52767 268,17
Ni=582.89 £, =320:27
2. From the point N;=29.31', E5& 1.15', traverse N%9 17'22" E 107.12'. What are the
Coordinates at the end of the traverse? N= /J/2.22 E = L8 78
N =No+De Cv & E, =€Eo+D, si®
;AJ)' > ARSI JOnI2Cos 37- 2By Bz ls +(07./2) Sus 35, 207 Y5
o =Ll Coz12)C0.7739582) € =054 03.,2)(0. 37278
l“'n?'}/ 1"’32!9{ 5’2‘/"’5?‘&7‘53

Ny= (12.22 E,=¢8.28
3. From the point N;=25.0' and E4=-54.2' (ie. West), Traverse N23 35'56"W 211.61". .
What are the coordinates at the end of the traverse? N=_2 /8.9 / E= _—i28, 7/ (= wa{-)

Ml:”’*'j)cc"g EJ:::EO't-DoSA:w'B'
\ ﬁl‘é 250+ 2.6/ Gd 23.57Beppe E) ==5Y.a + 2//.¢/ S 23 /578889 ()EE)
\ =250+ QY 47Y 01 P06 3705) E) =542 V@I 4003313)
] Nl ‘325--5-* /73:?/ 6'3—5*{02-’(_ 8“1?’)
M= 218.9/ E,3—[>8:9/
4. From the point N,=-105.1' and E 7= -23.12', Traverse S41 14'46"W 253.12'. What are
The coordinates at the end of the traverse? N = —~275, #/ (teogE = ~/30.00 @)857:)
1= Noe—+ D, cou & E) =5+Ds v ©

Ny = /05 +253.4 e 4/
« 2Ve0y E, = -23./72425 , .
Pi==/051 +@531(<75788p) 253./2. Sue Y/ 2p2y,

) E; = —23./2 ¥ (257,/2)¢0.057
Ny =~/05./ +{ )90, 4 *7rg
All & /20.32) E; =232 ¥ (—/ic.88) %

| = =355, &, 5/70- o0

5. From the coordinates N= -25', Eg= -25', traverse N 3927'[4"E 107.94'. What are the
Coordinaﬁs ath the end of the traverse? N=_ 53,34 E=_3,57

N‘-MZ;%TQ E[ = EO ‘f“DoSbo'e'

| =~ .

7:7Y G 39, y538g9 S 2 - fON G i 39.ys3p

N =25+ &

e 10799 )( 0. 72 21362 _ 7

N‘:-25+33.)3/v ) E, =—2s5 +Qo7,7;/)C0:63!’f5?)
E =-25 +68.57

NI = 5—5'3?/
E, = 43.57




TRAVERSE AND COORDINATE PROBLEMS

1. Find the coordinates with respect to the SW corner of the point N. 58.94 ft and
W. 146.34ft from the S 1/4 Cormner....

(The bearing and distance between the SW cor and the S 1/4 cor is N8827'15"E 2986.73 ')

w
2. Find the coordinates with respect to the S 1/4 cor. Of the point S 215.11 ft and 121.83
Ft. fm the SE Comner

.....

(The bearing and distance between the S 1/4 cor and the SE cor is N89'11'36"E 2652.31%

3. Calculate the bearing and distance between the following points. B =E 562,50 fi. and
S 2088.13 ft. from the W 1/4 Cor.... F,=E311.44 ft. and N 287.23 ft. fin the SW Cor, , .

(Bearing and distance between the W 1/4 cor and SW cor is $052'37"W 2628.96 ft.)



TRAVERSE AND COORDINATE PROBLEMS

1. Find the coordinates with respect to the SW comer of the point N. 58.94 fi and
W. 146.34 fit from the S 1/4 Comer....

(The bearing and distance between the SW cor and the S 1/4 cor is N88°27‘15"E 2986.73")

52 2839.30 5 ;
& NApCzTI5'E 278, 23’ N=pgss 4"3)11‘53 7+

jf-'ﬂ Cd ;?;}'«Qn.

£,z Eo D SO 5/— :
- N cos e AFLS, A, = Ky
- 0+Dn 5 E =0 4 298645 £ ¢, :.}‘? 7 86.57 -

= O +2586:73 G BR.ySYI® =Gsac. 73 0: F59¢34y )

]
=(19,e..7_3)(o W02 F7ECD €,=29 N Puse= 80,57+ 58.9
: BO:S7 - N = 139.5/

E = =2833,%

W,

2. Find the coordinates with respect to the S 1/4 cor, Of the point S 215.11 ft and 121.83
Ft. fm the SE Corner..... .

(The bearing and distance between the S 1/4 cor and the SE cor is N89’11'36"E 2652.31")

@ MRFy 12 ME 2452 3] G £, 5 AUS52 o5
Ko E,5 €+ D, din 6 lc & Cok NG —’7'}
MizBe + D, Cos B 51 “0+{x523D 54 8915350 | 52/501
N, 20 +2U52:31 Gog9, /9337°" 5 s (0, 399909) wm”_i/ —
My = o t(ts2.3 X0, 00785 ) ¢ = 245205 U ,
Niz 37.3¢ i —_— Npwac= 3731205

6 pume 265265 ¢CIABY N 4 pro
2?7 (Soiae
E = 2536,22 _;%:

EE———

3. Calculate the bearing and distance between the following points. P, =E 562.50 ft. and
S2088.13 ft. from the W 1/4 Cor.... P,=E311.44 ft. and N 287.23 ft. fm the SW Cor, ,,

(Bearing and distance between the W 1/4 cor and SW cor is S0°52'37"W 2628.96 ft.)
(see #rRwet)



Art achment Answer 33
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