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Answer tjf! Questions Only
O1)A. Answer the followins:(g-!!srk!)
l-List the types of surveying.
Solution:

t.r.r-,r$i;; -j
Jill.3lr e+, u. -3

2- Conven | .267 
^6 

to grad.
Solution: 80s 65"e 97"c8
3- Find the scale of mapif the distance (AB) on rhe ground =2500 m and rhe distance (ab) on
rn^p =27 .scm,
Solution: l/ 9090.9090909090909 I
\If A=205j21+ 0.05 m, xr:205.325 a 0.01 m and xj=205.327 10.03 m are the horizontal disrances
ofline AB, compute the most probable value ofthe distance (AB) and its srandard error. (11marks\

XL*Pt+X2.P2+X3*P3
P\+P2+P3

o=o#,o =ffi,n=
20s.3zr ..;"2 + 205.32s, v+n - 20s.327, J_y= uu)' _ _ u.ur'_ u.ur- 

=2OS.32Sr m

0n37Toilr-rbn37

vt = 205.3251, -205.321 = -0.0041

vz:205.3251 - 205.325 = -0.0001

v3 = 2053251 - 205.327 = 0.0019

F ,-,
6'' = 1j= = to 073604 n

d,,
or = t# = t0.000686 m

!r'Lr 12+ r3

0.03,

O2)A. Answer the fo llowinq i-(12-!q4!&!)
l) A rectangular parcel having dimensions W= 120,00m

Compute the area ofthe parcel and its standard error.
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+0.01m and L= 250,00 m 40.03m.



64 = ,,11202 * o.ol, + 2!oiii.6F = !431zs m2

Solution:

A=720.00 x 250.00= 300O0 m,

& For the following figure:

2) t^(59-Tl sreel tape used ro measure the horizontar distance (Dc) , the measuremenrs are:DC=50.032 m.50.029 m.50.034 m.
If the a(ual lengrh of the tape = 49.9gm. compute the most probable value of the distance Dconlv.

- Dr - 50.032

^L = GLt = 1;49 98 = 50.01199

,, D2 . 50.029
^2 = l;Lt = --i- a9 e8 = 50 0089e

- Dt - 50.034
^3 = GLi = -;;49 98 = 5o ol399

^ _x1+x2+x3-- 3

Dsc _ 50.01199 + 50.00899 + 50.01399
= 50.01165 m

Ifthe horizontal distances AB= 45 m and BC =60 m, compute

{8 = 2 -,in-' (T) = 2 + sin-' (!) = 1te. zs, zn"

cosB _ AB2 + cB2 _ AC2

the horizontal distance AC. f8 marksl

2*AB*,CB
AC= AB2+cBz-z*ea *in*lGE =@ =Be.sssm
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Q!!! The following table represent the field data for two routes (Rr, R:) for differential leveling using

the level and leveling rod
Route From To No. of level setup Measured dilference in elevation (m) Elevation (m)

Rr BM, - 0.825 BM,:78.0 m

R2 BM, ,| BM2=75.8 m

The field dala for route R2 arel
Route LevelsetuD observed points Rod readins (m) Elevation (m)

Rt I BM' 2.648 75.8

TPr 1.941

2 TP |.789
t.t25

Compute the adjusted (most probable value) elevation ofpoint A.

Polnt B.S ELS FS Elevation fml
BM2 2.648 78_444 75.8

TP1 1.789 78.296 1.947 16.507

7.744 17.171=X3

(10 matks\

(10 marks)

'' 4'-' 2

X7= 17.175

X2= 77.177

Xtt\+X2.Pz

11

__ ___ 1 . _-._- 1
| /.1t5 | a+ t/-tttr2

& The table below represents the ground elevations of profile leveling using the level along the center

line ofa road. Ifthe grade line pass throw station 0+00 and 0.5 m above station 2+00, compute the

amount ofcut or fill in all stations.
Station 0+00 1+00 l+50 2+00 3+00 3+50
Ground
Elevation m

90.293 9t.tl6 9r.536 92.845 90.7 26 89.3'72

t1

: 21 = 90.293

: z2 =.92.845 +0.500

:. Zz = 93.345m

^ LZt? Zz - Zr 93.345 - 90.293
- --"- Azl2 x2-xr 200-000
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- g = +0.01526 = +1.5260/0

Z*oo

Z*so

= Zo+oo + (100 - 0.0)

= Zo+oo + (150 - 0.0)

1.526x 
1bo = 91.819 m

1.526
* lbii = 

'z 
s'z -

O4)A. The table below the ing theodolite:

Lompute lhe most probable value and standard error oIthe angG ro rtririgr,r fiaC). (10 inarks)

X | = 5 0u 2 5t 3 Or -00 0 0t 00r = 5 0o 253 0t 
/

x?=210u25'18//- I 80000t }s/t =50o 251 33/l
xt= | 40u25'l2't -90000/00,|=500 z5t32/,
X n=3 20u 2 5t 28/ 

| 
-2 6ga 5 g/ 5 | 

/ I - S 0a 2 5h | /

6gtr=xtlXz*xtrx,,
4

50o22s'30" + 50o2s,33" + soozs'32" + souzs,37"
= 5oo2s'33"4

l,71 = 50025,33. - 50o25,30.= 3"

v2 = 50o25'33" - SOo25'23" =0"
u3 = 50025,33', - 50o25'32" = 1,,

1r4 = 50o25,33-S0oZS'37 = _j"
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Station Ground elev. Grade elev. Cut Fitl
J.0t00.? rl*tg{J.Z93i f.,{90!2s3S ,0.00 i

1+00 91 .1 
.16

91.819 0.703
.; rr50l. t+;1gl l536.t rIS .1 92:582 da lii.-. 1.046

2+00 92.845 93.345 0.500
izJtUOld n}"g0t26 fiIq 1-- 94t871+[l 3.i45:

3+50 89.372 95.634

re eto measurements ofhorizontal ansle rr
Theodolire

station
Observed

station
Telescope

DorR
H.C.R

B

D
R l8oooo/05//

C D
R

50"25'30/i
23oa2s/38//

D
R

90'00'00"
269"s915 tll

c D
R

140"25',32"
320025128/l

= !4.434"



6-,dr=iG= !2.217"

&The table belowelow represenl a elcl measurements rn traverse
Line Horizontal

Distance (m)
Deflection angle

(ABC)
Azimuth

AB
t40.819

650 5ot3or L
lToooo/oo//

BC 135.945

td

Ifthe XA=500 m, YA=500 m compute the horizontal coordinates 1X,y; ofpoint B
The snsw€r:

AzBc = AzAs + aABc = 170o00'00"+(-6soso'30,,)=104o09,30"
XB = XA+ DAB sin AZAB

xs = 500 + 140.879sin 1700 00, 0o = s24.463 m
Ys = YA + DaB cos AZAB
ya = 500 r 140.879 cost7lo0o'OO = 36L267 m
Xc=XB+DBcsinAZBc
Xc = 524.463 + 135.945 sin 104009,30', = 656.278 m
Yc = YB + DBc cos AZ Rc
Yc = 367.26! + 135.945 cos 104009'30. = 32B.OO8 m

QslAnswer rro of the following

A. Answer (he followinqi (10 marks.l

f) Compute the area of lollowing f,igure using Simpson Rule

w=10 m

and C. (10 marksr

t2

e'ea =\lt, + zlnaa + +1t","" + y"] =f rrz+ 2(73) + 4(r4 + 1s) + el = s43.333 m2

A A planimeter was used to measure the area of a parcel of land drawn in a map of a scale
l/10^00q^so thar rhe fixation point placed ourside th; borders ofthe parcel. Thc initLI reading is
ni-.0.000 and the final reading is nF 5.168. and for rhe purpose oi computing the constaniof
the_instrument C, a square with locm side width has been draw, rhe inirial reading is nci= 0 000
and the final reading is ncf= 2.5j2. what is the area ofthe parcel (on the ground) ln square
meterc?

. - Area

10*10
2.572 = 3B.BB02

Area = C' n = 38.8802 * 5,368 = 2OB.7OB c1n2 on map
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Area = 208,708 . 10000 = Z0B70B0 m2 on oround

E-The table below represent final cross-section ofroad having bed width b=12 m.on
Station Left Center Risht

l2+50 f 7.0

27n
f s.0
no

f 2.0

Compute the area ofthe cross-section by coordinate method. (r0 marks)
The rnswer:

x
i69lio:
12 2

:,0 , 5
7

f6r
t: ,

4,,,"= iLy,tx,' x, ,l
1

Ar++so =i [-2 x (0-6) + (-s)x(-27-72)+ (-7) x (-5-0)l = 124.5 m2

q For a simple circular horizontal curve having a radius R=150 m, the deflection angle e=35o,
compute the basic elements ofthe curve.

I=Rtan;

T = lso tat\+ = a7 .294 m

I = Rd,.d = 1so x 3s , h= tt.urt ^
L, = 2psir{ = 2* 1r6sin ll = ge.Ole

ttpatl
---:: =cos: + E _ Rl d 

_ | 
l-i.2ie

L 2 t
R-M e .. ^1 . el
I :cos - M= Rlt-cosi)= 6.e4)

(10 marks)

06)A. The table below represent a field

Knowing that the elevation ofpoint 8=90.648m.
Compute the elevation ofpoint C.
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taDle Delow r, resent a lletcl measurements oIto lc
Theodolite

statuon

Observed

station
V.C.R Rod Reading (m)

U M L
B 89'10'10" L985 |.243 0.500

C
70"48'10" 0.314
80'14'05" 2.136

(8 marks\



tO" 
"orrn"",

D^B = K S cost2 = 100. (1,985 - 0,500) . cos(90- 89030,30,)2 =BSre = Rn - Dea. tanq
= 1.243 - 148.489 . hn(90 _ 89030,30,) = _0.3125 ,?l

^ RmZ _ RmlUAA=t-
liln a2 _ tan c,

41 = 90 - 70048,10;= 19011,S0"
a2 = 90 - 80o34'0S', = 9oZ5,SS"

148.489 rn

-2.136 - (_0.314)
tan eozs'ss" - ta;i!61-i-i; = 1O.0O7m

FSAC = Rm - Dac a tan d
=. -03I4 - 10.007 r ran(19011'50.') =_3,ZgBmEIev.R=Elev.K+RS_FS
ELev.R =90.048- 0.3125 _ (_3.798) = 93.5335m

!. The figure below represent a grid for a

r- Draw the contour lin" 50 
",i"g " 

h".i,"p""J;:]l:ffiJffi-srid 
dimensions.

50.6_ 50.8

49.7

X

49.2

iooo = rso-o
X = 2.5ctn {LJ.ilr -L |. Flr {-l
rHE_HtGHrEsT coNron rrrrri =so i)u.6 - 49.7 50.6 _ -50---;;-=-z5 Y1
Xt = 1.6 cm
50.8 - 49.2 50.8 _ 50

aJ x2
Xz = 1.25 cm

2- Compute the volumes of eanhwork
JU.UU m. (4_mark!l

N'rf,"=#.5'+
Ir^l*'=ffin.,f
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(cut, fill) that is required to level sub grid Ar into elevation

+0.8+0.6

x1

-0.8
-0.3



(0.3 + 0.8)z
(0.6+0s+0.3+0.8)

(0.6 + 0.8)3

= 75.625 m3

(0J+0.8+0.3+0.8)
25a25.--=722.5m'

z=

3- compuc rhc final-elevalion requirpd to level the ground into a horizontal plare at which the volume
ofctt - vobme of fill. (4 nlrrdl

7 - h,' z) + h.,' z,l + .---- -- + h.* z,)- 4' it
Zr,. t,, = (s0.6 + so.s + 48.s + 49.3+4z.s)=247

lrz, z,l = 2 t (4e.7 + 4B.a) = D7

f r:.z,l = 3 t (4s.2) = t42.6
153+119+93.6

3'4 = 49.hn
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