Seat No. / Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering — SEMESTER — 4 (NEW) - EXAMINATION — Summer-2025

Subject Code: 4340601

Date: 13-05-2025

Subject Name: Advanced Surveying

Time: 10:30 AM TO 01:00 PM

Instructions:

Total Marks: 70

1. Attempt all questions.

2. Make Suitable assumptions wherever necessary.

3. Figures to the right indicate full marks.

4. Use of simple calculators and non-programmable scientific calculators are permitted.
5. English version is authentic.

Marks
Q.1 (a) | Define Tacheometry .Write Purposes of Tacheometric Surveying. 03
Usll | ) | 24d818L Hiust ol vl quil. wid511 Hiuet Adelil o1l Sl %Ll 03
(b) | Derive formula for horizontal distance and R.L. of staff station for tangential method of tacheometry when both angles | 04
are angle of elevation.
(1) | vids1el HIuesfl @elsla AdHi 2R ¢ WLl Gaid 5181 E1d AR Aldes vidR dell A& GIULE 2Dudl e Y | o¥
dlRdl.
(¢) | Following are the observations of tacheometry Surveying . 07
Instrument Height Of Levelling Vertical Levelling
. Staff - Remarks
Station Instrument . Angle Staff Reading
Station
A +3930° | 2.1,2.6,3.1 R.L. of
0 1.25m B -530° | 1.6,2.0,2.4 0=100m
Find AB Distance and also find Reduced Level Of A and B. (assume commonly used values of constants)
(5) | AidS1AH YA YR 1A Hogistl g€l 5ol lul . 09
Gusral | GuswWel | ddawl ‘ ddet’l €5 ‘
R8sl ERIE) £S5 ¢lef Sdsial dlUeis i
0 125 m A +3930° 2.1,2.6,3.1 R.L. of
B - 5930° 1.6,2.0,2.4 0=100m
AB 3{d2 281l dell A dell B fl A1Uet GLULE le]. )we3] AN IS ol UM Id Aol Hi wlddl &) HIR) (.
OR
(¢) | Intangential tacheometry, following are the reading, use it to find RL of Station Q and Distance PQ for both cases. (P | 07
is Instrument Station and Staff placed at Q)
Vertical Angle Staff Reading Remarks
CASE-1 4930’ 2.20
7°30° 4.10 RL of instrument axis: 100.0
CASE-2 -30 0.90 m
-20 1.40
(5) | welsly vidS1QH U Hi o1 Yosuistl wddlsel] dlae 8. W) Sl ol w1 et Q o{l YIN& QUL dULPQ | 09
{2 oo 53U HI2 A, (P Altlel o @ lel B Q U 215 Y34 8)
Vertical Angle Staff Reading Remarks
241 4930 2.20
7930° 4.10 PorgHoR ol W <l
-3 0.90 UlUel GRILE : 100.0 m
542 -20 1.40
Q.2 (a) | Enlist Different types of Curves. 03
ust2 | () | [dlay gaslel 1€l ostidl. 03
(b) | Derive Formula of relation between Radius and Degree of Curves By chord definition 04
(W) | dsoll (o1l el 2421 4 o] foit YRell[Ud 52 YAt dirdl. oY
(¢) | Two Tangent intersect at the 1200 m chainage. Angle of Intersection is 65° at Point of Intersection. calculate following | 07
components of the curve for 170m radius.
(1) Tangent length, (2) length of long chord, (3) length of curve, (4) Chainage of Point of Curve and Point of Tangency,
(5) External distance (6) Mid-ordinate
(5) | A wels Wsoflostal 1200 Hle Aisulls GUR B B Dol (0ig WA Deatsll 650 Q1A Al 170 Hle Befll«ll | o9
ds H12 «{1A e2uldd 11Nl A8 53 (1) Welsell duileS | (2) €£ld el duiLs, (3) dsell dodls, (4) ds(Gige
A0S A Wels(Giged AisNis (5) llel vidR (6) 2R




OR

Q.2 (a) | Define Transition Curve. Write Advantages of Transition Curve. 03
ust2 | 1) | sl ds ol calual qull. sl dsell sidel slidl. 03
(b) | Draw neat sketch of showing Elements of Simple circular Curves. Derive formula for External Distance. 04
() | U0 dsetl €25) e2llad] 269 u15[d 121, GIaL BidR of Yo dRd). oY
(¢) | Calculate the co-ordinates of a curve having long chord of 120 m and mid-ordinate=7.0m, for the of interval 10.0m 07
(8) | 1204122 <l €1t 2l 24 7 {122 ofl AR ALO1L U201 dsell ALH] ofl ALRLAZ] 5. AN ol vidRUe 10 Hle B . 09
Q.3 (a) | Explain about Digital Theodolite. 03
ust3 | ) | [Sled (adlsleise (a9l quesdl. 03
(b) | Write Advantages and Disadvantages of Total Station. 04
(W) | 2led 2lel «ll slUel W AR SlULL wLLd). oY
(¢) | Explain steps for setup of Total Station on field. 07
(5) | (565U 2l2d 222lst dll6ddl «il U ¥QlId). 09
OR
Q.3 (a) | Enlist Precautions to be taken while using total station. 03
Usl3 | () | 2led 22lel dluRdl duld eleii 2w dlef] 1A Q). 03
(b) | Explain Principle Of E.D.M. 04
(W) | E.D.M. ol [Rieddid qHod]) . oY
(¢) | Explain about various types of Total stations also write about Advancement in total station Technology. 07
(5) | [alda uslR «il 2124 22lel A1tet (A2l qHox1) dell 212 2ol SellelHi Ualld (2l Auesdl. 09
Q.4 | (a) | Write Full Form (i).GPS (ii).ATR (iii).EDM 03
Usl4 | () | YD <l dull: (i).GPS (ii).ATR (iii). EDM 03
(b) | Explain about Segments of GPS. 04
(W) | GPS il [cfay @110l (AN Huxxdl . oY
(¢) | Explain various applications (Uses) of GPS. 07
(5) | GPS <il (alay Gl o¥LLdl. 09
OR
Q.4 | (a) | Write Function of following Key of Total Station (i).EDM (ii).Store (iii).List 03
Usld | ) | 104 2led Rl <l 51 o 51l %lld). (i).EDM (ii).Store (iii). List 03
(b) | Write Advantages of GPS. 04
(W) | GPS <l sldel wQlld) . oY
(¢) | How GPS works ? Explain various GPS measuring techniques. 07
(5) | GPs 58 21d sl 53 ® 2 [aAldy GPS A3l 2SS HHMC. 09
Q.5 (a) | Distinguish Between : DGPS and GPS 03
Usls | (M) | dsldd 41Ul :DGPS A GPS 03
(b) | Find multiplying constant and additive constant for theodolite from following details. 04
Distance of P from Theodolite Station is 30 m and Distance of Q is 60 m.
Staff Station Staff Intercept (S)
P 0.30 m
Q 0.60 m
() | A0E wdE]Setl el HIER ARlet HALNLS 24 AloLR{ld 24U (S Al oy
(ad1S)a 1652 el P of 2idR 30 Hle: U Q of vidR 60 Hlez 8.
RS Lol 1§ o1l 2dRd @1l
P 0.30 m
Q 0.60 m
(¢) | Explain about DGPS. Write it’s Functions, Advantages and applications. 07
(5) | DGPS (A2 AHod] detl s s1EL 2 GUALDL %L 09
OR
Q.5 (a) | Write Limitations of GIS. 03
ugls | () | GIS ofl Hule 1) %l . 03
(b) | Find multiplying constant and additive constant for theodolite from following details. 04
Instrument Distance between
strume Staff Station Staff Reading Instrument station and
Station
Staff
o A 0.630,0.880,1.130 50 m
B 1.540,2.040,2.540 100 m
(01) | UG LSl ol WIHIR IYRlet WAULOLLS 2e AloLR{lE 2405 UL, 0¥
Hltlel of @ls . AUl of Lol W
e o e o s dldels LS AR o vdR
O A 0.630,0.880,1.130 50 m




| | B | 1.540,2.040,2.540 100 m
(¢) | What is GIS? Explain in detail about Components of GIS. 07
(5) | GIS 2 8.2 GIS <l [dlay @112 (Al ([dardd R ¥Hdl. 09




Seat No. / Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering — SEMESTER — 4 (NEW) - EXAMINATION — Summer-2024

Subject Code: 4340601

Subject Name: Advanced Surveying

Time: 02:30 PM TO 05:00 PM

Instructions:
1.  Attempt all questions.
2.
3.
4.
5.
6.

Q.1 (@)

Explain the principle of tacheometry.

Ul ) HdSIQHIY o) Riedid quemdl.

(b) Define anallatic lens and give advantages and disadvantages of its.

(W) Aat1A2ls Y cAuALRIA 520 W detl SIUEIAL Mal AR-§LAEI] 2 [U).

(c) Find out R.L of station A & B from the following observation in tachometric Surveying,
Take the R.L of P 30 m, and value of tacheometric constant as 100 and 0.

Make Suitable assumptions wherever necessary.
Figures to the right indicate full marks.
Use of programmable & Communication aids are strictly prohibited.
Use of non-programmable scientific calculator is permitted.
English version is authentic.

Date: 11-06-2024

Total Marks: 70

Sr | Inst Staff H.L Vertical Staff reading

no | station Station Angle

1 P A 1.45 + 8°40° 0.80, 0.90, 1.00
2 P B 1.45 +3°20° 1.45,2.45,3.45

(5)  uddrslel Hiuel ddetel Hi 1A Yool o1 dlaal uddlsell uell ellst A & B il
U0 GIULE UL P of R.L. 30 Hl. el 2{dR51QIMIUA AU S Y00 2 o €],

(¢) Find out R.L of station A, B & C from the following observation in tachometric
Surveying, Take the R.LL of B.M 100 m.

Sr | Inst Staff H.L Vertical Staff reading
no | station Station Angle
1 P A 1.45 + 8°40° 0.80, 0.90, 1.00
P B 1.45 +3020° 1.45,2.45,3.45
OR

Sr | Inst H.L Staff Vertical Staff reading
no | station Station Angle

1 A 1.45 BM 0°0°0” 1.31,1.96,2.61
2 A 1.45 B 4°15° 1.46,1.96,2.46
3 B 1.46 C 8°30° 0.83,1.43,2.03

(5)  did SlQ HIust udetl Hi «{1 Yosod ofl dlael wdelsel] el elst A, B & C «il

Alel GIULE 2N BM. of R.L. 900 Hl. @),

Sr Inst H.L Staff Vertical Staff reading
no | station Station Angle

1 A 1.45 BM 0°0°0” 1.31,1.96,2.61
2 A 1.45 B 4°15° 1.46,1.96,2.46
3 B 1.46 C 8°30° 0.83,1.43,2.03
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Show the following components of a simple circular curve with sketch and define. (1) Long
Chord (2) Deflection angle (3) Mid ordinate

ULS5(d UL U ANNUSR dnisetl o{[Aell eles) Wdldl W AR 5.
@) €lel 2l () [Audel Sl (3) Hed UM

Explain the types of circular Curve.

AASIR dAisell UsIRL uHdl.

Calculate the co-ordinate of the simple circular curve having long chord 150 m and mid
ordinate 8m. Ordinates are measured from long chord at 10 m interval.

U ddLsIR dsell AL ofl 2A1d7] 521 BHL €lel 2l 150 m WA HEAH UM 8m B .

A A €16l Bl UR 10 Hleetl id HiucHi 241 8.
OR
Discuss various types of curve.

[alce usReil donis) yall.
Explain the Requirements of Transition curve.
AsHEL doiseil eRULdL dHomAl.

The tangents intersect at a chainage of 1520.50 m. the deflection being 60°. Calculate the
following quantities for setting out a curve of radius 500 m.

a) Tangent length b) Length of the long chord

¢) Length of the curve d) Chainage of the point of curve and the point of tangency.

1520.50 Hl2+fl Aisn U eldl els), 60° ([Aul@d ale 8. 500 Hle GFHorll dlol
dsal A2 5l 112 «flAefl A-ld3] 521

a) Wels e b) £lel dle{lduile

c) dseil duiLe d) URH [tigsfl Aisuis wa Sl (oigedl Aisnis

Write function of microprocessor with memory unit.

uR) Y(ele A1 HIBSIUAUe] 51 qui).
Explain measurements of angles using total station.
2124 22letell GUULIL 53] LIt HIU HH2dl.
Explain total station setup in the field.
A-ui 2led letell Aledll AHexdl.

OR
Explain the types of total station.

2led Reletell UsIR AHomdl.

Write the precautions to be taken while using total station.
2led R2letell Gulal sl duwd Adidl Aladdlal dudl.
Write the advantages and disadvantages of Total Station.

2led Qlslell SIUEL Aol ARSIALL Gudl.
Explain the DGPS.

DGPS yHeldl.

Explain the components of GIS.

GISell @11 AqHmdl.

Give the applications of GPS.
GPSeil GULIL 41Ul
OR
Explain the Global Positioning system.
e lod Ul [55QL[=1ol (R12H AHomdl.
Enlist modern surveying equipments with their uses.
1Y (o5 Adatl Aldellad duell GUALIL A18 YRlote 52,
Explain the GPS measuring techniques.

GPS HIUdlefl dsefls] yHendl.
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Q.5
U4l.5

(@)
()
(b)
(“)
(©)

(5)

(@)
()
(b)
()
(c)

(%)

Give difference between GPS and DGPS.
GPS %l DGPS A dsldd 5.
Explain the segments of GPS.

GPSell 191l yHtd.

In a tangential tacheometry, following observation were taken With staff held staff
held on B. Calculate R.L of B and horizontal distance AB.

Inst Staff Vertical Staff reading | Remarks

station | Station | Angle

A B +3°15° 2.50 R.L. of Inst. Axis 55.55 m
B +5°30° 3.90

AR50 HIYetefl sl Adul, BUR 218 ULl 1A Yool el viadlsell dlaal,
B ofl Ul0et GIULE el AB o vidR 211l

Inst Staff Vertical Staff reading | Remarks
station | Station | Angle
A B +3°15° 2.50 R.L. of Inst. Axis 55.55m
B +5°30° 3.90
OR

Give application of Drone (UAV) surveying.

et (UAV) Ul GUALBIAIA] A1),

Explain field procedure in Drone (UAV) surveying.

Slet (UAV) AU &2t ulsal uuestdl.

A staff held vertically at 50 m and 100m from the center of the theodolite with a
stadia hair, the staff intercept is 0.500 and 1.000 respectively. Calculate the
tachemetric constant (k and ¢). The instrument was set up at a station P of RL
1950.95 and the total height of instrument was 1.5m. The hair reading on a staff held
vertically at station Q were 2.050, 2.900 and 3.750 with the line of sight is horizontal.
Calculate the horizontal distance of PQ and RL of Q pint.

As wLs Ged ld (RSl estl Jogell 50 Hle wa 100 Hle U R[Sl diR
U1 AW wId B, 1S 2idRUd Wais 0.500 o 1.000 8, WdRS1QHIUsA
YOS (k el ¢) =l ABIAT] 521 211 BUSWAA 2t P %<} RL 1950.95 m S¢
dell UR @LUd sIMi 41d6 & ol GUSWA-Al 56 QLULEY 1.5 Hleredl edl .Q
UR (llder £¥] 3wl A18 Ged A AvidIMi w1Ad 215 URell dlRe] didel 2.050,
2.900 A9 3.750 &q, .PQ f &(d% widR wal Q [Gigeli RL «{l QL3 5.
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Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
Diploma Engineering —- SEMESTER — 4 (NEW) - EXAMINATION - Summer-2023

Subject Code: 4340601 Date: 13-07-2023
Subject Name: Advanced Surveying
Time: 10:30 AM to 01:00 PM Total Marks: 70

Instructions:

Attempt all questions.

Make suitable assumptions wherever necessary.

Figures to the right indicate full marks.

Use of programmable & communication aids are strictly prohibited.
Use of non-programmable scientific calculator is permitted.

English version is authentic.

A e

Marks

Q1 (3 Write the commonly used value of 03
1. K (multiplying constant), 2. C (additive constant), 3. Formula of K & C

Usl ) UG HYA S I AIHI Ild Ad M Mldd YR dul] 9. K - J8LiSs Wyns  °3
R.C-AIRilg AHUN (s 3. K dall € Yall

(b)  Enlist the advantages and limitations of tacheometry. 04
() 25U 2lell §luel el HUlel2d] gLl 0¥
() Following are the observations of tacheometer from station X. 07

HI=1.3m, RL at X=65.0 m, point A, X & B are in same line in sequence.
Reading at station A: angle= +5°, readings: 1.9, 2.5, 3.1

Reading at station B: angle= - 8°, readings: 1.5, 2.0, 2.5

Find vertical and horizontal distances of both stations, distance between A&B,
and RL of points A&B. (assume commonly used values of constants)

(5) Ut X U] 2510l Wadlsell ol Yoo 8. 09
HI=1.3m, RL X=65.0 m U, [Gig A, X 4o B $HHI A5 JWHi B.
22Ut A UR didell : WRIl = +5°, RUS diUel: 1.9, 2.5, 3.1
R B UR diUet: WRI = - 8°, 21§ didel: 1.5,2.0, 2.5
o) R22Uellotl Gled el A% BidR, A&B Ao ¥idR el UlSe2 A 4 B il
RL 0lel. (US| HI2 Ul 2ld Ad i qldd Y& HIR))
OR
(©  In tangential tacheometry, following are the reading, use it to find RL of Station 07
B and Distance AB for both cases. RL instrument axis: 100.0 m

Case-1: vertical angle: +3° (staff reading=1.8), +5° (staff reading=3.0)
Case-2: vertical angle: -4° (staff reading=0.6), -2° (staff reading=1.2)

(5) weAsly 2810211, «(1Q 1 10e1 (301 dlad B, viedl 3 HI2 22Uel B RL 09
¥l {dR AB QU] .8egHs2 &tell RL: 100.0 Hl
3-1: d359 3dld; +3° (2215 U [391=1.8), +5° (215 21(391=3.0)
34-2: d354 3dld; -4° (221§ 2 [391=0.6), -2° (2215 3L(321=1.2)

Q.2  (a) List out the types of horizontal curves and vertical curves 03

usl2 ) (e usietl Ao dsl wel Glecit dslel »1E) odatld), 03

(b)  Draw a neat sketch of elements of simple curve and derive the formula for length 04
of chord.
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U0 dsetl el2s) ellad] 269 u1s5(d €12), del €lel Ralefl dudlee] YA
dlRdl.
Two straight roads intersect at the deflection angle of 110 degree, calculate
following components of the curve for 250m radius.
(1) Tangent length, (2) length of long chord, (3) length of curve,
(4) Mid-ordinate, (5) External distance (6) Chainage of point T1, T2 & B
AT1=BT2= 12.0m and Chainage @ A = 1675.0m (T1, T2 are start and end
point of Curve)
o} flul 22124 110 [Sletl (et S131UR Bt B, 250m (AL HL2 dULiseil
oflAell Y slefl AUd? 52U
(1) U2Lsell dulle () €l yalell dudle (3) dAseil Gulle (%) 2ARUL (1)
L&l R (&) T1, T2 Wal Bell Yo%.
AT1=BT2= 12.0m o\ Chainage @ A = 1675.0m (T1, T2 ¥ dliseil UIR(#HS
s vi[dH (oig 8)

OR
Write the definitions of (1) Simple Curve (2) Compound Curve (3) Reverse
Curve

L qU] (1) RN AS () M8 as (3) BesH ds
Explain vertical curves in detail with neat sketches.

GleduR ds) wLs(d 418 (AdlddlR yHexdl.

Calculate the co-ordinates of a curve having long chord of 100m and mid-
ordinate=6.0m, for the of interval 10.0m

100.0 H1 €1 2)dl el 6.0 H] 22011 L0 Y01 dsell AHLe{] AL 10.0 H]
oll wid2ld HI2 5.
Write the advantages of using GPS
GPSell GUULLeL SLAEL Q).
Write the full form of ATR and Explain ATR.
ATRe] YRl ol 2QLLd) dell ATR [AQ] ¥Hd).
Write the precautions to be taken while using total station.
2l2d 2l dludl auld ddlefl sl qeid).
OR

List out the methods of GPS measuring techniques and explain any one

GPS GIR1 HIUR{-dseil sloil Ueg (dudledl YU caild) wal s1ESURL 1S A1)

Write principle of EDM and disadvantages of total station.
EDMell (Rtegic Ul Aal 212d Ustetl AUl QU
Describe the System errors in total station and steps to avoid the errors.

2led R2lstHi lddl RizeH 421uls aalet 531 (AdR8Le1l Ul oL,
Name at least 6 different fields in which GPS is used.

VEIH VL 6 WEIL-AEI &ALl ot 14 A (U] HI GPS <l GUL LY 8.

Explain the types of receivers used in GPS Survey.

GPS Udui GUALIH Adldl AldRletl USR] UMt

In tangential tacheometry, following are the reading, use it to find RL of Station
B and Distance AB. RL instrument axis: 85.0 m

Case-1: vertical angle: +4° (staff reading=2.6), +6° (staff reading=4.0)

Case-2: vertical angle: -2° (staff reading=0.6), +4° (staff reading=2.0)

o1 A0 1A 5o JURASIU el B, dell GUALIL 53] R2Uel Be] RL 4
AB o} %{d2 28] . HRWG BeH 2 & 85.0 Hl

3U-1: AlE5e AAa: +4° (218 31[391=2.6), +6° (221§ 3 (31=4.0)
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3-2: d[3sd 2dld; -20 (21§ [S1=0.6), +4° (21§ N [31=2.0)

OR

Define street maps, topographic maps and aerial photography.
12 Ay, 2W1ALsS N 34 W RUd sl21ALslell callui] w14,

Explain the various segments of GPS.
ONIR TN CICENCTRN RIS

Following are the reading with horizontal line of sight and vertical staff.
HI=1.45m, RL of instrument station A= 100.50m

At station B: staff reading: 0.950,1.300, 1.650
At station C: staff reading: 2.125, 2.250, 2.375
Find Distance AB, AC and RL of B & C,
(f=1000, i=10, d= - 999)

&l [dloy ¥ Fuil A Gledt? 2215 d3 o1 Yoyulell 1A 51 lad B,

HI=1.45m, §=3gHe2 st As{ RL = 100.50m
2l B UR: 21L& didel: 0.950,1.300, 1.650
X2l C UR: LS didel: 2.125, 2.250, 2.375
AB, AC %dR %ol B & C o RL o 2\t
(£=1000, i=10, d= - 999)

Define 1. GIS 2. UAV 3. Total Station
ULl HIUL 1. GIS 2. UAV 3. Total Station

Describe common soft keys and its functions in total station .
2l2d 2leiHi 1A common soft keys detl $1H{13] Alsd qld).
Define DGPS and write the comparison of GPS and DGPS

DGPSeil | 4 [U] el GPS Wl DGPS ofl HWIHR{] qu)

OR

Write the full forms of following terms: 1. EDM,

UAV ~ 5.RTK 6.CAD
o[ Ael| QL0elell YRl U] Qull: 1. EDM,

5.RTK 6. CAD
Describe advantages of using total station

2led Uelell SLALIM) Ll
Write the limitations of GIS

GIS «fl HU[e121) quil

2. GPS,

2. GPS,

3. GIS,

3.GIS, 4.

4. UAV
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