Seat No. / Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering — SEMESTER — 4 - EXAMINATION — Summer-2026

Subject Code: 3340602 Date: 21-05-2026
Subject Name: Advanced Surveying
Time: 10:30 AM TO 01:00 PM Total Marks: 70

Instructions:
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.
Answer any seven out of ten. £21H il S16URL Aldell Fdled AU, 14

ygl g 1. Give classification of theodolite.
1. [RR1S\ I8 25] A5 w1,
2. How size of theodolite is indicated?
2 (11Sld182q] 5¢ 5cl Tld Yuddidi 11d 82
3. Define Latitude and Departure.
3. waiel-3dR wWa uiel vdR cuAlRld 2.
4. Define trigonometric leveling.
¥, [Aslaf(du dage cuuaiid s
5. Define (i) Staff intercept (ii) Height of instrument.
U el 520)i) 2Ls vid1d i) Ulbels]l GLULS.
6. State advantages of tacheometric survey.
€ vdslemiuel vdeislell dled dudl.
7. Enlist various types of curves.
9. [alau usireil asleil Alel 241l
8. Write advantages and use of transition curve.
¢ sl dsell sluel Wa GUALdL dudl.
9. Write full forms of: RPU, ART
€. AysleUl d¢uil: RPU, ART
10. Enlist parts of Total Station (any eight)
0.  2led x2letell |l ALEl BIUL. )SLETURL A 16(
Q.2 @ List fundamental axis of theodolite and give relationship between them. 03
Usl.2 (A (aulslaleesil aeld wellell dlel ofelld)] el duefl d) Aoy (). 03
OR
@) Explain procedure to measure horizontal angle with repetition method. 03
Qi Alddetef] Adefl & dey wWeil Hiudl iRl ulsal AHomdl. 03
(b) Define: (1) Telescope inverted (2) Face left (3) Transiting 03
(G AR 520: (1) 2[@slusi]l Qlall Rald (2) stofl wiggell Reld (3) 03
UsHel
OR
(b) Explain Bowditch rule for balancing traverse. 03
O 2ldy AdEd sal HIell WIG[SUs) (1M AHomd). 03
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The length and bearing of a closed traverse ABCD are as under.

Line Length Bearing

AB 230 N 20°30° W
BC 318 N 80°20° E

CD 215 S 12°40’ E

DA 280 S 75°30° W

Calculate consecutive co-ordinates.

it YIE1RWEL ABCD il G016 wal B[] of]A Yool 8.

Rudl doLes A[EN]]

AB 230 N 20°30° W
BC 318 N 80°20° E
cD 15 S 12°40° E
DA 280 S 75°30° W

sHs UMl 21 1d3] 2.

OR
The coordinates of point A and B are as follows.
Co-ordinates
Point N E
A 475.50 325.30
B 195.40 125.30
Find the length and bearing of line AB.
(0ig A v4el B oil YIH o1 Yoy B.
Y-

(0, N E

A 475.50 325.30

B 195.40 125.30

Uil AB <l Uil A Q21 211k,

List instrumental errors and explain how it is removed?

GusAY A1 lefl Y[ ofetid] 4 3] I &2 SAMI w1 B d AH2d]?

OR
Write short note on “Gale’s traverse table”

"] 21dy 20" UR &5 oflt du),

Enlist methods of tachometry and explain any one in detail.

WAL YA Tdled]l ULEL etld) Aol S1EURL W Sal (Aol YHxdl.

OR

Explain field method for finding out tacheometer constants.
2slal{lesti Hiuais) eDual Hisil (seseil Td unHendl.
Derive the equation for horizontal distance D= K*S + C

8l[doy vidR HIe] w15 ANdl D=K*S + C
OR
Write benefits of tachometry survey.

{ASIQH A ¥Rl SIUEI) dudl.
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(c) Derive an expression for horizontal distance and difference in elevation in 04
tangential tachometry when one angle is angle of elevation and other angle is
angle of depression.

(5(  WASIY BARSIQHIUAHT 2R A5 GoAASICL el 6flogl MaeddslRL Sl oy
QUIR Aldos vid2 W GIUISHI dsldd Mudle] Yot Andl.
OR
(c) Derive equation for horizontal and vertical distance when line of sight is 04

inclined upward and staff held vertically in tacheometry.

(5( 2SN 2R ¢[B 3l GUR dRs A1l 1Y ol 216 Geralt UsS oY
Sl AR Ald% w4el Gealfti? 2idR HIel] il 5. Aad).

(d) Find out tacheometer constants from data given below. 04
Inst. Staff Distance from . .
Station  Station  |Inst. Station Vertical Angle| Staff reading
o A 40 0° 00’ 1.20, 1.40, 1.60
B 80 0° 00’ 1.00, 1.40, 1.80
(S <l Mgl Se1uedl 2slal{leeti M0 is) 20kl oY
Gus |, GusWL ellotefl (GealuR N
29| [o] €S w“ésﬂ wid2 el els dlUells
o A 40 0° 00’ 1.20, 1.40, 1.60
B 80 0° 00’ 1.00, 1.40, 1.80
OR
(d) In tangential tacheometry two observations were taken on a staff held 04

vertically at B for a vertical angle +4°30° staff reading was 1.00 m. and for
vertical angle +7°30’ staff reading was 2.50 m. Find R.L. of instrument station
A and staff station B and distance AB. R.L. of instrument axis is 100.00 m. and
height of instrument is 1.42 m.

(S WASIA vdE1QAHIUAH] A AL 5o1) Gea [t AWEL £S5 U Ad M wlcdl oY
Sdl BHiell B U +4°30° Gral [t VLIl Ue] 2218 1391 1.00 m & w44
+7°30° Gt WRIL URe] 215 1[5 2.50 m &g, @2 R2Uet A el
RL§ w2Uel B ol 41U GIULE ol vid AB 211t]. GUSL &le| R.L.
100.00 m .
8. vial Ultsiol GlULY 1.42 H]eR B.
@) Draw elements of simple circular curve with notations and write name 03
of each component.
R HRANALSIR ds 825l Al elR] wal €35 e seli ollH @), 03
OR
@) Explain relation between radius and degree of curve. 03
R4 dseil (AoRdl vel 2i21 dRe] fouiy Hquod). 03

(b) Calculate coordinate of curve having long chord 160 m, and mid ordinate 9 m. 04
Ordinates are to be measured on long chord at 10 m interval.
(@ 160 m ] €l dl W 9 m ofl 2RI dseti Aol U] 520, ALK

€l 2al uedl 10 m eli vidUE U Hiudledi 8.
OR

o

¥
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Two tangents intersect at a at a chainage of 1000 m. The intersection angle is
72°. Calculate following for curve of radius 150 m.

(1) Tangent length (2) Length of long chord (3) Length of curve

(4) Chainage of point of curve and point of tangency.

@ els) 1000 m «fl UisNis U B V. Deel 5101 72° V. 150 m (FAogiidlonl
ds Hl2 «{1Aefl 211l 521

(1) 212Ls duiles (2) €1 alell ol (3) dseil dulle

(4) d5 (Glg wa Wels (Gigati Aisnis.

To determine distance between two station A and B a tacheometer was set up

at a point P on the line AB and the following observations were obtained on a
staff vertically held.

Inst. Staff Vertical .

Station Station  |Angle Staff reading Remarks
A H+8° 24’ 2.225, 2.605, 2.985

P R.L.of A=50m
B -10° 6’ 1.640, 1.920, 2.200

Calculate the horizontal distance AB and R.L. of station B. Take constants
100, 0.00

W 22lel A 2ol B dsj ¥{d2 Alddl HI2 AB WL UR P [0ig U 251alHleR
AleddiMi wlcy ed wa o{lAsti WAl 5] Geald AWM w16l LS
UR Hodd M (] &dl.

&l[do vid AB el 2t B oil R.L.ofl Q3] 53). wAAi5) 100, 0.00 &),

Guswl |, Gealu? _— c

el o] £S |l wall LS dielis RIHLSY
A 18224 2,225, 2.605, 2.985

P R.L.of A=50m
B -10° 6’ 1.640, 1.920, 2.200

Calculate R.L. of top of a tower using following data.

Inst. Station Reading on B.M  Vertical Angle |R.L. of B.M.
P 1.905 +16°30°

50.00 m.
Q 2.185 +10°30°

The distance PQ is 40 mt. and station P, Q and tower are in same vertical plane.

W06 d Gl Ssell Uell 2ldell 2lUedl u1e QLS k).

A RUeS URe] ‘ el Ueeef] u1de
D . . ") .
GUSRLAUL ) i Gealt Wall LUl
P 1.905 116°30° -
Q 2.185 +10°30° 50.00 m.

PQ id2 40 H]. & Ael Ulel P, Q o 21dl2 3§ % Grd [t ddHi 8.
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Derive the formula for trigonometric leveling for the case: When base of object
is not accessible and instrument axis at station near to object is lower.

sl ddetl Hie Yot 0el S : 2R (A2 @inst] Yl _
WUAQIAY S1Y w4 [A[21Y 1N A% Seil ellst GURetl BUSAsA] BLULE
1] .

Explain traversing using total station.

2126 2ol dd HIAIRWERL HHdl.
What are precautions to be taken while using total station?

2led R2lel dludl dwq eleiHi Al Al Ll

*kkkkhkhkkkkkk
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