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SECTION "B"
[6Q."S=30marks]

Attempt ALL questions. Assut e suitable data when necessary

In a triangle ABC, the side AB has been measured on the field with the value of 320 t
0.02 m. Similarly, th6 two adjacent angles A and B were also measured in order to
determine the lengths ofthe two other sides. Angle A measures 70030' + 20" and angle
B measures 60010' + 40". Compute the angle C along with the sides a and b along with
their standard error.

Find'the most probable values ofthe angles A, B and C from the following observations
at a station P.
A = 380 25' 20" weight = l, B = 320 36' 12" weight = I
A t B = 770 0t' 29" weight = 2,

A+B +C = 1190 10'43" weight=1

B + C = 80' 45' 28" weight = 2

Coordinate transformation is a crucial process in surveying applications that involves
integrating datasets from various reference systems, which includes different parameters.

Discuss the role of factors like scale, rotation, and translation in the coordinate

transformation procedure. Furthermore, clariry the signihcance of having redundant

control points in ensuring the accuracy and reliability ofthe transformation.

The table below provides the coordinates of three points A, B and C in arbitrary

coordinate system. The coordinates of points A and B are also provided in state plane

coordinate systern. Determine the coordinate ofpoint C in state plane coordinate system

applying the 2D conformal coordinate transformation.

Point
State Plane Coordinates (m) Arbitrary Coordinates (m)

E N x Y

A 588933.45 t 4t8953.421 s492.081 3218.679

B 588539.761 420185.869 6515.987 4009.588

C
,| 4865.191 3649.031
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5 A baseline of calibrated length (p) 100.0 m is measured 5 times. Each measuremenl is
independent and made with the same precision. The sample mean (x) and sample

standard deviation (s) are calculated from the meazurements:
x = 100.5m; s = 0.05m.

Determine the 95% confidence interval for the population mean.

6- Derive the fundamental principle ofleast square for equal weight case

SECTION'C"
I Q. ' tO = l0 marks]

Afiempt ANY ONE question. Assume suitable data when necessary.

The four angles as shown in the figure below have been observed with the observations
being of equal weight. Adjust the figure aside by least where the coordinates of the
control points are given as following:
01 = 50006'50", o2 = 1g1o3o' ur"
q = g8o4L'77", oo = 59o 1r' or"

Xo = 865.40, Xu = 2432.55, X, = 2865.22

Y" = 4527.t5, Yt = 2047 .25, Yc = 27.75
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a Figure below shows the quadrilateral ABCD with the central station E' Adjust the

quadrilateral by approximate method ifthe angles are as provided below' t7l
q = 6f oo'54", 0, = 5905U'0U", 0, = 3209r' rn"

04= 29032'06", es -- 56028'OL" , 0u:62059'nn"

e7 = 28042'00", 08 -- 29017'00", 0' = 59093'ro"

010 = 118023'50", 0t = 60032'05", 0.r2 = lz20 00'55"

c
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b. The standard error in a tape of 30 m tape length is *0.008m. A distance of 1200 m is

to be taped. What is the expected 90% error in 1200 m? t3l

B

A

8.



@['t
,Lt't
I9t'f,
ztt'e
zbt'e
LB'f,
r99't
tL9't.
169'€,
801'I
LZtT
8ra't
ou'€
s6{'t
zz8'[
tg8'€
t8t'f
97b't
0a6'€
tu't
6A-t
8t t't
oca't
&t't
ztt't
so9't
l8r't
ln).s
80t's
t96'S
088'9
0r9'8
t56'at
6tt re
8r'9€9

r6z'e
09t'[
ztz't
aoe't
orf'f
58['€
6t'E
u)t'f
tzt't
set't
t 5r'[
Lgt',t,
9Br'Iqr'I
&9t
tts'I
ms't
I I9't
o9e
889't
rf,,.e
684'e
rt8'I
€t6'f
@'t
6 ''
t@'t
0r s't
t8L'l
802'5
t68'S
a68'9
9rzol
tofa
0('8r t

9LS'Z
Lt97
ur|z
toL z
tzL'a
vtL a

La
t9LZ
tua
6UC
$LZ
IbL'Z
LGt'z
6r8'Z
t€8'z
srS at'z
8t8 Z
868 2
tc6.z
Lt6 a
Lt6 7
zto t.
tso E

901 [
69t t
osa 6
95€ t
m9t
80t'I
ato't
ro9',
zm's
fi66
6t9'[9

gzt'Z
8S['Z
m['z
tzb-a
8e9'Z
Lt' Z

aY?'z
L,t7
tlt z
6Lt'Z
sSt z
z69a
0062
806 2
8 r5Z
8297,
6asz
ass a
Lgt',Z.
c8t'z
?fi4
929'a
ot9'a
r 89'C
8 rt'z

'91'ata|'a
8'Z

866'Z
E'I'[
s9c't
8ta'€
I 

'S'tix'9
9r8'rI

096'l
086'l
(m'z
tzo z
ffoz
am'a
sro'z
8ro'z
a50a
9S0 Z
090'z
i9ot
6m'z
tloa
0B0 z
980 Z
€60'z
t0t'z
0t t'z
oat'a
rc|z
ttt a
09r'a
6Ll',a
toa'a
8Za't
agz't.
90€'z
s9€'u
Ltt t
tLra
9LL'i
€8r'I
toft
to/jzt

9t9'r
8t9'l
la9 l
t89 l
06,9 1

L69 l
669 1

tot r

60a l
90t l
80t l
Ittr
tlL l
LI L'I
tal l
tzl l
&Ll
if.L l
ott lgtl l
tsl l
l9a'l
I LL' I
zBL'l
961'r
zt8't
et8'l
098't
s68'l
[16'r
sr0'a
at t'a
t5[ z
otba
rt f'9

zaa'l
682'l
!r6a'l
foe'l
90e'r
ort r
I IT'I
€re r
ttc l
ttt t
9I€'I
8 rt'I
6I€'I
IZ€ l
[zt'r
5Z€'r
8Zf l
0€t'l
cat'r
t[['lt'[r
ttf l
ose l
9St l
t9[ l
ale l
f8€ r

a6[ l

'I''Iolr'lglt'I
Its'l
8t9'r
988'l
8u)'[

l€0'l
I to'l
5t0'l
oso l
z90 r

tso l
tso l
9t0 l
LSo l
850 r

Sto r

6S0 l
090 1

t90 t
t90 l
i90 l
990 t
[q) t
690 1

Il0 l
fao l
9t0 l
6{r'r
t80 l
880 1

[60 1

mll
mlt
6ll l
t€t'l
9SI'I
o6t'l
otd l
98[ l
t96 r

zm0
sm'0
8t8 0
rs8'0
c58 0
ts8 0
rs8'0
tt8 0
s5t'0
998'0
9t8'0
lt8-0
8t8'0
858'0
658-0
098'0
198'0
298-0
c98'0
998'0
998'0
898'0
048'0
tt8'0
9t8 0
648 0
€88 0
688'0
968'O
906'0
0i6'0
I 

'6'0816 0
190't
gLe'l

st9'0
LLg'O
6t9-0
I89-0
E89'0
€89 0
t89'0
f89'0
r89 0
t89 0
!89 0
s89 0
t89 0
989 0
989 0
189 0
889 0
889 0
689 0
(b90
r69 0
269 0
,69 0
s69 0
469 0
ml0
€010
90a 0
I lr'0
8 u.0
LTL'O
ttL'o
99L O
918 0
0ml

szs'0
9ZS'0
Las'o
6Zt0
6ZS'O
ms0
0€t'0
ofs 0
rtto
I€9'O
| [s'o
rts 0
z[t'0
aIr'0
zts'o
[tE 0
f€s'0
xt-0
r€5'0
gcs'o
9tt'0
L€''O
86S'0
6t5'0
ols'0
cts'o
Irg'0
9rs 0
6'S'0
t55'0
6ES'0
695 0
rSt o
fl90
LZL'O

s8t 0
98f'O
4tf, 0
88['0
8tf, 0
68f 0
68t 0
68f',o
68f 0
06f'0
06['0
06f 0
06t 0
066 0
t6f 0
l6t 0
t6t 0
z6[ 0
zbe o
zn€ o
[6€-0
[6€'0
,6f 0
56€'0
96t'0
Lbf'o
86t"0
66€ 0
zo!'0
,or'0
80t'0
tIr0
tlt o
9tt'0
ols 0

tta'o
rsa'0
rt -0

5tt-o
gn'0
9ta-0
9ta 0
99a O
eta'0
eta'0
9t7 0
9SZ 0
9t7 0
9fi0
1910
L'Z O

rsz'0
IrZ 0
L9a O
892'0
ttd'o
8tz'o
6Sa 0
6t '0
094'0
o9z 0
r9zo
a9c o
€9Z O
s9a 0
LgtO
I LtO
Lt z'o
6810
,z[ 0

(EI
()9

0t
tc
0[
&
&
Lz,
9Z
9C
L
tt
tz
E
6t
8l
LI
9t
fl
fl
fl
zl
ll
0l
6
8
L
9
5
t
t
I

la
lmu0 lmo sm'o 0100 ,z!o 050 0 001'0 0sl'0 0G'0 05ao 00fo 0t60 00t0


