Sem & AY: 0dd Sem. 2018-20 Date: 27.09.2018
Course Code: CIV 313 Time: 11:00AM 10 12:00PM
Course Name: ADVANCED SURVEYING Kax Marks: 40
Frogram & Sem: B. Tech. (Civil) & V Weightage: 20%
Instructions:
(i) Use of non-programmable Scientific Calculator is permitisd
(it ~ Read all ihe guestions carstully befors answering them
Part A (Memory Recall Questions)
Answer all the Questions. Each Question carries four marks (BOx4M=12M)
1, n of trianguiation system. (C.O.NC.1) [Knowiedge)
2 L in routine of trlangulation survey.
(C.O.NC.1) [Knowledge]
3. Define accuracy and precision.

(C.ONG.1) [Knowiedge]

4. ldentify which ail paramelers can be determined through principle of iféaaguéa&on anc

5. Two trianguiation stations A and B are 60 kilometres aparn and have elevations 240 m
and 280 m respectively. Find the minimum height of signal required ai B so that tile line

of sight may not pass near the ground than 2 metres. The iniervening ground may be
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assumed o have a uniform elevaticn of 200 metres. {C.O.NQC.1j [Comprehension]
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Part C {Problem Solving Questions)
Answer the Question. The Guestion carries twelve marks (1Gx12W=124)

8 a. Directions were observed from a sateliite station S, 65m from C, with the following
resulis:

A (0° 0" 0"), B (62° 40' 44") and C (276° 12 0").

The approximate lengihs of AC and BC are 14.5km and 21.35km respectively.
Compute the angle ACB if satellite station is to the right of C, 8 Mj

(C.O. NO.1) [Application]

b. If the probable error of direction measurement is 1.2 seconds, compute the maximum
value of R for the desired maximum probable error of 1 in 10,000. [4 M]
(C.0.NC.1) [Comprehension]
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SCHOOL OF ENGINEERING

Semester: V
Course Code: ClV 313

Course Name: Advanced Surveying

Date: 27 September 2019
Time: 11am to 12 pm
iiax Marks: 40
Weightage: 20%

Extract of question distribution [outcome wise & level wise]

Thought provoking i
Memory recall type type Problem Solving
Unit/Module 5 type
Q. 1C.O. Numbor/ [Marks allotted] (Marks allotted] Total
No. ! No. Bloom's Levels , . [Marks allotted] Marks
Unit/Module Bloom's Levels |
Title K c i A
-
1 CO 1 4 ] e I, 4
2 1ICO1 Module 1 %V-W 4 I N S B S
3O 1 Geodetic ——— 4 e - - T
Surveying ; |
4 |CO1 and | - | 8 8
Theory of e - ‘
5 |CON Enors |0 T 8 8
6 |CO1 I ) 08 12
\
Total o
16 16 08 40
Marks |
| |

K =Knowledge Level C = Comprehension Level, A = Application Level






Note: While setting all types of questions the general guideline is that about 60%

Of the questions must be such that even a below average students must be able to
attempt, About 20% of the questions must be such that only above average students must
be able to attempt and finally 20% of the questions must be such that only the bright
students must be able to attempt.

[l hereby certify that All the questions are set as per the above guide lines. Mr.
Gopalakrishnan

Reviewers’ Comments
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SOLUTION

Semester. V
Course Code: ClV 313

Course Name: Advanced Surveying

Date 27 September 2019
Time: 11am to 12pm
Max Marks: 40
Weightage: 20%

Part A ({ )Q x 04M = 12 Marks)
0 | Scheme of iMax. Time
Solution  Marking | required
No. 5 | for each
% Questmn
- - S —— ;‘V______ —— e U
Based on the extent and purpose of the survey. and consequum\ on the dchce | ;
of accuracy desired, triangulation surveys are classified as !
1) first-order or primary. i
|
2) second-order or secondary. and
3) third-order or tertiary. ‘
1 Mark for |
\
‘dassxmdtlon
First-order triangulation is used to determine the shape and size of the carth or | |
to cover a vast area like a whole country with control points to which a second- | Mark
Mark for
1 order triangulation svstem can be connected. i .. 05
1descr1ptmn of .
Minutes
. : : . o . ; each
A second-order triangulation system consists of a network within a first-order | (03 x 01
. . . . : 3x
triangulation. It is used to cover areas of the order of a region. small country. or | Mark = 03
. i Mark =03
rovince. |
P © Marks) |
: ; |
A third-order triangulation is a framework fixed within and connected 10 a | i i
second-order triangulation system. It serves the purpose of furnishing the |
immediate control for detailed engincering and location surveys. ; |
| | ; |
|
The routine of triangulation survey. broadly consists of i
‘ .
(a) field work, and (b) computations. - 01 Mark
The field work of triangulation is divided into the following operations : ,
(1) Reconnaissance i |
. . . . ; ’ (5
2 | (i) Erection of signals and towers | 1 .
- . | | Minutes
(iii) Measurement of base line 1 0.5 Mark |
I i
(iv) Measurement of horizontal angles % each ;
(v) Measurement of vertical angles 6 x 0.5 \fiaxk'g
(vi) Astronomical observ auons to duumme the (mmut 1 of the lines. =03 Marks
(hH Acuua(:). The term accuracy is used 10 denote the closeness or a -2 Marks for
3 measurement o its true value. The measured value is said to be accurate  accuracy 05
if it is near to its true value. Thus. the accuracy reflects the degree of | Minutes
i
perfection of the measurement. ;







(2) Precision: [0¢ 1erM PreCision Of d HICAdUILIIN G 10 Govs G s
closeness or nearness to another measurement ol the same quantity . 5

quantity is measured several times and the values obtamed are very Precision

close to one another. it is said that precision is high. [t indicates degree
. t
of agreement between several measurements ol same quantity and -

depends on degree of perfection used in observations. mstruments and |

2 Marks for

NIt ‘\mf\

methods
i
| o e o R R
Part B “Q N O8M = 16 Marks)
— R — T T a * [ - e S - 1.
; ‘Schemeof | Max. |
Q. . Marking Time
Selution ‘ ' required
. No. | o
for each
- i 1 Question
Fig 1 showsnvo mrerconnectad mangles 45¢ ad BCH Allthe angles wboth the fian Ic\ i the et | 1 Mark for
[ of the side 48 have been measured " figure |
3 D : i
Also the azimuth 8 of 4B has been measured at the s 3 !
" . } t
mangulanon stiton.4. whose coordutes L1y Fonatekion vy |
. v H
| The objectuive i to detennme the conrdinires ol the - : ?
E mangulaton stanans 3. ¢ aud Dby the wethed of i ;
i ~ ¥
mangulanon Letus fist calonlare the lengths ot allthe ey . i ‘ ‘
By swe ule m A4BC. we have S : : |
8y v l }
i BC U4 P ; ! ; *
— = — s i |
TR 11 SRS T ¢ i
PR T T T 3 ¢
We have B=i=0, Fig. 1 Santip e of Mangu aio |
o Al i !
oy n( - = : .
| a1 pLET A 3 Mark for
, R
; [ i derivation i
Pl and (4=—"7"7¢ ‘13 e
SR ¢ Minutes
- 1 1. - Ty Vi P T, I
Now the side BC bemg kuosn e ABCD by e e e dne :
|
;( { ;} ,1) ‘
; a6 smd osmd ;
g Launl ;
We have Bt o=~ = ; ‘
st '
o Lo d i |
a1 Co) =7~ [T i
ISR RV |
|
) l Lol psmd é
and BC = Zinn ﬁ
s F







Letus now calciia

Azinwihof 48 =

Aznnl ot 4¢
Azl of B

Azl o

Azimuthof €D =

5D =4

[0 TS dZLEUHHED UL () Ld 1Ty

H=4 5

e =t

m
H- N0 =My
”*‘f‘\"’é - _:' i

B 2o S=H,

Fromt the known lengths of the sides and the azunutlis, the consecunye covtdinies ca e canpited s

below.

Latitude of

4B =/

“~ —_ T
a0 g =Ly

02 M

|

i
L

Deparnue of 48 = 1 osid g - D ‘
% Latitde of 40 = 7 conB o =4 ; f
. Deparmug of ¢ = DosmB o= D ‘ , [
Latitude of  BD = /gpcostipy =Ly, I | ‘
. g Loy Mok for |
DGPF!YTUL'C" of BD = igp St Hg[) = itg;{) P2 N/]all\ for i
: I
| Latitude and | {
| Lauudeof (D= ecoidor =L |2 Mark for | :
t L | | ;
i Depature ol (2= msines =0 - Departure !
e dered coordinates of the srnguianen st 3.0 and D are s fodons | j
i H t
; | i
Lcoordmateor 5. Up= 4, ! \
Tcoordmateord. 1;= 13-4 3 |
| |
Leoadmae el (L= oL
omerdmate ¢ T.= =1 , : :
SCoLramaE il e =0 L ! |
- - | !
i i
Fcoordmaeof D Vo= Vi r Dy ! ;
DT | |
. N - v i i
Vecoordmate ot D 1-= i3 - Lz 1 i
: : ; !
Towould be found tat tae lengrh of side can se comyputed wote s puce idudowms cutferent routes, |
and terefore to wchieve 3 vener acevracy the meon of the computad lengtis 023 sde s 1 he considered | ;
|
|
- — e =
| i Distance Dy
o ' ; ’ S : Cand Da—
i v [IEEN il fe ) ¢ A : . j
Tl ol 1 " | i - 04 Marks |
| | i TR S ) i o : o i EI@\/ZﬁiOH 01‘{
; ‘ . . TR - C
' Line of sight|
SIS LIS H e the 2Ot o LB i 15 !
| 3 N I3 3 - N Nl 81 }% - 02 ,\/i ! . I
| » ' ' ! ¢ Minutes !
i Proo elesaien o VoM one e S RIECR I N | N S !
; o : . |
’. ‘ } o , L Minimum
i ' - ETIARN DRIV -~ I | . . |
1 Flowaton of e o wbe s e . - . heightof” |
i Groaad e x ‘signalat B - |
i Nmnann hervhl o ob s b oo kel 3 BRI IR i !
z |
L i






HEII N U Ling oy

I No.

Solution

la.

0 = 62°40" 44"

CAS =y =837480"

AC =b = 14.5km = 14500m
BC=a=21.35km=21350m
AS=d=65m

_ dsin (6-+Y)

« 206265

_ 65sin(62°40' 44"+ 83° 48' 0")

* 206265
14500 206265

o

o = 510. 62seconds = 0°8' 30.62"

dsiny . :
= b 206265

_ 65sin(853° 48" 0")

* 206263
21350 206263

B = 624.3 seconds = 010" 24.3"

¢=0-o—=062°40"44" - 0°8 30.62" - 0°10' 24.3"

Angle ACB, ¢ = 62°21' 49.08"

[ Y PR

. Scheme [ Max. Time

of

u Mark for

diagram

3 Marks

3 Marks

1 Mark

Cvaeea

inesy

| required

b Marking ‘
- Question

{

i
|

for each

12
Minutes







(9]

UIven d = 1.4 ) IVEAXHIIUIL PIODdUIC Tl =7 1 it 1vavuy

L being the probable error of a logarithm. it represents the fovarithm ot the ratio

of the true value and a value containing the probable error.

10000)
L = the 6th place in log ( (1= 0.00001)

log (1 +0.00001) = 0.0000434
The 6th place in the log value = 43
Hence L =443

[tis given thatd = 1.2"

L = the 6th place in log of (1 +

L4,
L_T:d"R
D

3 L7
R=~- —
4 -

R = (3/4) (43%/1.25%)
R = 963.03

Value ol L =

2 Marks

|

Value of R =

2 Marks |

H
i

03
Minutes







Roll No.

e PRESIDENCY UNIVERSITY
: BENGALURU

SCHOOCL OF ENGINEERING

TEST -2
Sem & AY: Odd Sem 20198-20 ‘ Date: 16.11.2018
Course Code: CIV 313 Time: 11:00 AM to 12:00 PM
Course Name: ADVANCED SURVEYING Max Marks: 40
Program & Sem: B.Tech, (Civil} & V Sem Welgntage: 20%

Instructions:
() Read all the guestions carefully before answering them
(i Use of non-programmabie scientific calculator is permitied

Part A [Memory Recali Questions]

Answer ail the Questions. Each Question carries four marks. SQx4NM=1200)
1. Defing: Zenith & Nadir (C.0.No.2) [Knowledge]
2. Describe Celestial Sphere and Celestial Horizon. (C.0.No.2) [Knowledge]
3. List the phenomena leading to changes in seasons. (C.O.No.2) [Knowledge]

Part 8 [Thought Provoking Questions]
Answer both the Questions. Each Question carries eight marks. {(2QxBM=16M)

4. Find the difference of longitude between two places A and B from their following
fongitudes:

(1) Longitude of A=40°W {2) Longitude of A=20°E
Longitude of B=73°W Longitude of B= 150° E

(3) Longitude of A=20°E (4y Longitude of A= 40° E
Longitude of B = 50° W Longitude of B = 120°W

{C.C.No.2) [Comprehension]
5. Discuss about spherical triangle and its properties. (C.0.No.2) [Comprehension]



Part C [Problem Solving Questions]
Answer the Question. The Question carries twelve marks. {(1Qx12Mi=12M)

6. Compute the distance in nautical miles and kilometers between two points A and B

along the paraile!l of latitude, given that
{1) Lat of A, 28° 42' N; iongitude of A, 31° 12' W
Lat of B, 28° 42' N; longitude of B, 47° 24' W

(2) Lat. of A, 12° 36' S; longitude of A, 16° 6" W
Lat of B, 12° 36' S; longitude of B, 120° 24' E

(C.C.No.2} [Application]
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Al SCHOOL OF ENGINEERING

REACH GREATER HEIGHTS

Sem & AY: Odd Sem 2019-20 Date: 16.11.19

Course Code: CIV 313 Time: 11:00AM to 12:00PM
Course Name: Advanced Surveying Max Marks: 40

Program & Sem: B. Tech. (Civil) & V Sem Weightage: 20%

Extract of question distribution [outcome wise & level wise]

Thought provoking
Memory recall type type Problem Solving
Unit/Module type
Q. C.0. N ombor! [Marks allotted] [Marks allotted] Total
No No Bloom’s Levels [Marks allotted] |Marks
' ' Unit/Module Bloom’s Levels
Title K c A
C.0.No.2 4 4
2 | C.O.No.2 4 4
3 [ C.O.No.2 | Module2 —; 4
4 CO No2 ]|, red 8 8
Astronomy
5| C.O.No.2 8 8
6 | CO.No.2 12 12
Total Marks 12 16 12 40

K =Knowledge Level C = Comprehension Level, A = Application Level

Note: While setting all types of questions the general guideline is that about 60% of the
questions must be such that even a below average students must be able to attempt,
About 20% of the questions must be such that only above average students must be able
to attempt and finally 20% of the questions must be such that only the bright students
must be able to attempt.

| hereby certify that all the questions are set as per the above guidelines.

[Mr. Bhavan Kumar M]

Reviewer's Comments:
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SCHOOL OF ENGINEERING

GAIN MORE KNOWLEDGE
REACH GREATER HEIGHTS

SOLUTION
Sem & AY: Odd Sem 2019-20

Course Code: CIV 313
Course Name: Advanced Surveying
Program & Sem: B. Tech. (Civil) & V Sem

Date: 16.11.19
Time: 11:00AM to 12:00Pi
Max Marks: 40

Weightage: 20%

Part A (3Q x 04M = 12 Marks)
Scheme Max. Time
@ Solution of required
No. Marking for each
Question
Zenith (Z) is the point on the upper portion of the celestial sphere marked by |2 Marks for
plumb line above the observer. Zenith
OR
It is thus the point on the celestial sphere immediately above the observer's
1 station. 2 Marks for 05
Nadir Minutes
Nadir (E) is the point on the lower portion of the celestial sphere, marked by
the plumb line below the observer.
OR
It is thus the point on the celestial sphere vertically below the observer's station.
Celestial Sphere - The imaginary sphere on which all stars appear to lie or to |2 Marks for
be studded is known as the Celestial Sphere. Celestial
Sphere
The Celestial Horizon (also called True or Rational horizon or geocentric
2 | horizon) - It is the great circle traced upon the celestial sphere by that plane 05
which is perpendicular to the Zenith—Nadir line, and which passes through the Minutes
centre of the earth 2 Marks for
Celestial
Horizon
The .followmg p}Tenomena lead to changes in seasons: 1 Mark for
Equinox & Solstices cach
3 1. The Vernal Equinox or the First Point of Aries h 05
2. Autumnal Equinox or the First Point of Libra plienomena Minutes
3. Summer solstice 4 x 01 Mark
4 = 04 Marks

. Winter solstice







Part B

(2Q x 08M = 16 Marks)

Scheme |Max. Time
N Solution of required
No. Marking for each
Question
(1) Longitude of A =40° W; Longitude of B =73° W
Difference of longitude between two places A and B = 73° — 40° 02 Marks
Difference of longitude between two places A and B = 33°
(2) Longitude of A =20°E; Longitude of B=150°E
Difference of longitude between two places A and B = 150° — 20° 02 Marks
Difference of longitude between two places A and B = 130°
4 10
(3) Longitude of A =20°E; Longitude of B =50° W Minutes
Difference of longitude between two places A and B = 20° — (- 50°) 02 Marks
Difference of longitude between two places A and B= 70°
(4) Longitude of A =40°E; Longitude of B=120°W
Difference of longitude between two places A and B = 40° — (- 120°) 02 Marks
Difference of longitude between two places A and B = 160°
A spherical triangle is a triangle formed by the intersection of three arcs of great |Definition —
circles of the sphere. 02 Mark
The properties of a spherical triangle are summarised below:
1. The sum of any two sides of a spherical triangle is greater than the third.
2. The sum of the three sides of a spherical triangle is always less than the
circumference of the great circle. 01.5 Mark
3. The sum of the three angles of a spherical triangle is greater than two for each
5 right angles (>180°), but is less than six right angles (<540°). property - .10
4. If two angles are equal, the sides opposite to them are also equal. 4x 1.5 Mark|  Minutes
5. The greater angle is opposite to the longer side and vice versa. = 06 Marks
6. Any angle of the spherical triangle is less than two right angles (<180°).
7. If the sum of two sides is equal to two right angles (=180°), the sum of
the angles opposite to them is also equal to two right angles (=1 809).
(Student is expected to write any 4 points)







Part C (1Q x 12M = 12 Marks)
Scheme of | Max.
Q. Marking Time
No Solution required
’ for each
Question
(1) Lat. of A=28°42'N; Longitude of A=31°12'W
Lat. of B=28°42'N; Longitude of B = 47° 24' W
Distance in nautical miles between A and B along the parallel of latitude
Formula - 1M
= difference of longitude x cos (Latitude)
Difference of longitude = (47° 24' - 31°12")=16° 12
Difference of lohgitude =972
Distance AB
Distance in nautical miles between A and B = 972 x cos (28°42") in nautical
Distance in nautical miles between A and B = 852.59 nautical miles miles — 03M
Distance in km between A and B = 852.59 x 1.853
Distance AB
Distance in km between A and B = 1579.84km in km - 02M
6 25
(2) Lat. of A=12°36'S; Longitude of A = 15° 6' W Minutes
Lat. of B=12°36'S; Longitude of B = 120° 24'E
Distance in nautical miles between A and B along the parallel of latitude
= difference of longitude x cos (Latitude) Formula — IM
Difference of longitude = (15° 6' — [-120°24') = 135° 30"
Difference of longitude = 8130
Distance in nautical miles between A and B = 8130 x cos (12°36") Distance AB
) . . ) . ) in nautical
Distance in nautical miles between A and B = 7934.20 nautical miles miles — 03M
Distance in km between A and B = 7934.20 x 1.853
Distance AB

Distance in km between A and B = 14702.07km

in km - 02M
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PRESIDENCY UNIVERSITY
BENGALURU
SCHOOL OF ENGINEERING
END TERM FINAL EXAMINATION
Semester: Odd Semester: 2019 - 20 Date: 20 December 2019
Course Code: CIV 313 Time: 9:30 AM to 12:30 PM
Course Name: ADVANCED SURVEYING Max Marks: 80
Program & Sem: B. Tech. (CIV) & V (OE-I) Weightage: 40%

Instructions:
(i) Read the all questions carefully and answer accordingly.
(i) Use of non-programmable scientific calculator is permitted

Part A [Memory Recall Questions]

Answer all the Questions. Each Question carries 06 marks. (5Qx6M=30M)

1. List out the objectives of triangulation survey (C.0O.No.1) [Knowledge]
2. Define: i) Latitude ii) Longitude and iii) Prime Vertical (C.0.No.2) [Knowledge]
3. With a neat figure, eXpIain vertical and oblique photograph (C.0.No.3) [Knowledge]
4. Bring out the differences between accuracy and precision (C.0.No.1) [Knowledge]

5. Determine the difference in longitude between two places A and B from the following
longitudes:
(i) Longitude of A=79° E (i) Longitude of A= 126°E (i) Longitude of A =43° W
Longitude of B = 32° W Longitude of B= 14° E Longitude of B = 25° W
(C.0.No.2) [Knowledge]

Part B [Thought Provoking Questions]
Answer all the Questions. Each Question carries 10 marks. (3Qx10M=30M)

6. Derive the expression for scale of a vertical photograph on:
iy Flat terrain
ii) Variable terrain.
(C.0.No.3) [Comprehension]

7. Derive the expression for relief displacement. (C.0.No.3) [Comprehension]

8. A vertical photograph was taken at an altitude of 1800m from the datum using a camera
having focal length of 15cm. Determine the scale of the photograph for a terrain lying at an
elevation of i) 250m ii) 520m and iii) 870m (C.0.No.3) [Comprehension]

Page 1 of 2



Part C [Problem Solving Questions]

Answer the Question. The Question carries 20 marks. (1Qx20M=20M)

9. The ground length of a line AB is known to be 545 m and the elevations of A and B are 500 m
and 300 respectively above mean sea level. A vertical photograph taken with a camera

having focal length of 20 cm include the images a and b of these points, and their
photographic coordinates are

(Xa=+2.65cm, ya=+ 1.36 cm); (xo =-1.92 cm, yp = + 3.65 cm)

The distance ab scaled directly from the photograph is 5.112 cm. Compute the flying height
above the mean sea level.

(C.0O.No.3) [Application]

Page 2 of 2



SCHOOL OF ENGINEERING

.
V
g
Py T,

G,
REACH GREATED MEIGHTS

END TERM FINAL EXAMINATION

Extract of question distribution [outcome wise & level wise]

Q. Memory recall Thought Problem Solving
: type provoking type type
Unit/Module
No.| C.0. NO Number/Unit /Module [Marks allotted] |[Marks allotted] | [Marks allotted] Total
(% age of Title Bloom’s Levels |Bloom’s Levels | Bloom's Levels Marks
CO) K c A
Module 1
1 | C.O. NO. 1| Geodetic Surveying and 6 6
Theory of Errors
Module 2
2 |CO.NO.2 Field Astronomy 6 6
Module 3
3 |C.0.NO. 3 Aerial Photogrammetry 6 °
Module 1
4 |C.0. NO. 1| Geodetic Surveying and 6 6
Theory of Errors
Module 2
5 |CONO-21 Figld Astronomy 6 6
6 |C.0.NO. 3 10 10
7 |C.O.NO. 3 Module 3 10 10
8 |c.0. No. 3| Aerial Photogrammetry 10 10
9 |C.O.NO. 3 20 20
Total Marks 30 30 20 80

K =Knowledge Level C = Comprehension Level, A = Application Level

Note: While setting all types of questions the general guideline is that about 60%

Of the questions must be such that even a below average students must be able to
attempt, About 20% of the questions must be such that only above average students
must be able to attempt and finally 20% of the questions must be such that only the
bright students must be able to attempt.

I hereby certify that all the questions are set as per the above guidelines.

Faculty Signature:

Reviewer Comment:
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SOLUTION

GAIN MORE KEQWILE
REACH GRUATIR HEIG

Semester: Odd Sem. 2019-20
Course Code:  CIV 313

Course Name: ADVANCED SURVEYING
Program & Sem: B.TECH. (CIVIL) & V SEM

Date: 20.12.2019

Time: 3 HRS
Max Marks: 80
Weightage: 40%

Part A (5Q x 6M = 30Marks)
Q Max. Time
' Solution Scheme of Marking| Féquired for
No. each
Questior
The primary objectives of triangulation surveys are
(i) to establish accurate control for plane and geodetic
surveys of large areas, by terrestrial methods,
(ii) to establish accurate control for photogrammetric surveys |1.5 Marks for each
1 of large areas, objective 5 Minutes
(iii) to assist in the determination of the size and shape of the
earth by making observations for latitude, longitude and (04 x 1.5M = 06M)
gravity
(iv) to determine accurate locations of points in engineering
works
i) Latitude - It is the angular distance of any place on the earth's
surface north or south of the equator and is measured on the
meridian of the place.
ii) Longitude - The longitude of a place is the angle between a
fixed reference meridian called the prime or first meridian and the
2 | meridian of the place. The prime meridian universally adopted is 2 Marks for each 5 Minutes

that of Greenwich. The longitude of any place varies between 0°
to 180°, and is reckoned as east or west of Greenwich.
iii) Prime Vertical - It is that particular vertical circle which is at
right angles to the observer's meridian, and which, therefore
passes through the east and west points of the horizon.

definition
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Vertical photographs are those aerial photographs which are
taken when the optical axis of the camera is vertical or nearly
vertical. A truly vertical photograph closely resembles a map.
These are utilized for the compilation of topographical and
engineering surveys on various scales.

Photo plunc

- -

Vertical

- 40 20 00 0 T A o ooy e O

Ground surface

Obligue photographs Oblique photograph are obtained when the
optical axis of the camera is intentionally inclined from the vertical.
An oblique photograph covers larger area of the ground.

Sketch of Vertical
Photograph - 1M

Explanation of
vertical
photograph — 2M

Sketch of Oblique
Photograph - 1M

Explanation of
oblique
photograph — 2M

10 Minutes




Accuracy

Precision

Accuracy is used to denote
the closeness or nearness of
a measurement to its true
value.

Precision: of .a-measurement
is used to denote its
closeness or nearness of to
another measurement of the
same quantity.

The measured value is said
to be accurate if it is very
near to its true value.

The precision is said to be
high if a particular quantity is
measured several times and
the values obtained are very

close to one another
Precision reflects the degree
of  agreement between
several measurements of the
same quantity

Accuracy reflects the degree
of perfection the
measurement.

02 Marks for each
difference

(03 x 2M = 06M)

5 Minutes

(i) Longitude of A=79° E; Longitude of B = 32° W
Difference of longitude between A and B = 79° — (- 32°)
Difference of longitude between A and B = 111°

(i) Longitude of A =126° E; Longitude of B=14°E
Difference of longitude between A and B = 126° — 14°
Difference of longitude between A and B= 112°

(iii) Longitude of A = 43° W, Longitude of B =25°W
Difference of longitude between A and B = 43° — 25°
Difference of longitude between A and B = 18°

02 Marks

02 Marks

02 Marks

10 Minutes

Part B

(3Q x 10M = 30 Marks)

Solution

Scheme of Marking

Max. Time
required for
each
Question

i) Scale of a vertical photograph on Flat terrain
O

T

Optical axis

2N

NI

A 77 B—w\\\\

Ground surface
The scale of a vertical photograph over the flat terrain is the ratio
of the photo distance ab to the ground distance AB between the
point A and B.

Figure-1 M

25 Minutes




Thus, if scale is s then
ab

S= 7B

From similar triangles Oab and OAB,

ab  Op
AB ~ 0P

ab  f

AB  H'

f

or § = =
Hr

where f = focal length of the aerial camera
H' = Flying height above the ground

ii) Scale of a vertical photograph on variable terrain

?
!
!

H H*’lfq
Average —
terrain \
: %
i VS e . 7 I
— b Iy hs
# Datum { i

If the terrain varies the object distance H' varies depending upon
the elevation of the points. In the above figure, this distance for the
point A, having elevation hy, is (H - h,), and for the point B having
elevation hg is (H - hg).

The scale, therefore, varies from point-to-point depending upon
the elevation of the points.

If the distance of image, a of A on the photograph from the
principal point p is ‘pa’, the scale at the point A, is given by

pa
T A4
From similar triangles Opa and OA, A, we have
pa  f
ApA  H — hy
f

TR

Derivation of
expression for
scale—-3 M

Figure—-2 M

Derivation of
expression for
scale—-4 M




Similarly, at the point B, we.have

Sp = !
B H—hB

In general, at any point having elevation h, the scale is given by

where H = the flying height above the datum.
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The shift or displacement in the photographic position of an image
caused by the relief of the object, i.e. its elevation above or below
a datum, is called relief displacement.

The Fig. shows a vertical photograph taken from flying height H
above datum. The focal length of the camera is f, and p is the
principal point.

The image of ground point A, which has elevation of h, above
datum, is located at ‘a’ on the photograph. An imaginary point A’ is
located vertically beneath A in the datum plane, and its
corresponding, imaginary image point is at a'.

Since the lines AA' and OP are the vertical lines, the plane,
AaOPA’ is a vertical plane, The plane A'a’OPA' is also a vertical
plane which coincides with plane AaOPA’. These two planes
intersect the photo plane along the lines pa' and pa, respectively.

Since the lines pa and pa' are coincident, the line aa', which is
relief displacement of point A due to its relief h, is radial from the
principal point.

From similar triangles Oap and OAA,
r f

R H-h,

Figure —4 M

Derivation — 6 M

20 Minutes




or f.R=r(H-hp)

Also, from similar triangles Oa’p and OA'P

r'_f
R H
or fR=rH

Given data: Flying Height, H = 1800m
Focal length, f= 15cm = 0.15m

The scale at any height h is given by

0 Elevation, h =250 m
0.15 1

5250 = 1800 — 250  10333.33

1:10333.33

(i) Elevation, h = 520m
0151
$520 = 1800 - 520 853333

1:8533.33

(i)  Elevation, h = 870m
0151
%520 = 1800 —870 6200

1:6200

Formula—-1M

3M

3IM

3M

20 Minutes

Part C (1Q x 20M = 20 Marks)
Max. Time
Q. required for
Solution Scheme of Marking q
No. each
Question
Ground length, AB = 545 m
Elevation of A, ha = 500m
Elevation of B, hg = 300m
Focal length, f =20 cm Data—1M
Photo distance, ab = 5.112cm
Xa=+2.65¢cm,y,=+1.36cm .
9 | Xp=-1.92cm, y,=+3.65¢cm 50 Minutes

The approximate height can be calculated from
f ab

Happrox.' hab B E

f ab

Happrox- N AB




B fx AB

Happrox.' hab ab
500+ 300
hAB = 400 m

20cm x 545 m
Happrox. =400 = 5112 cm

Happrox_ = 400 = 21 3224m
Happrox. = 2132.24 + 400

Happrox, = 2532.24m

Using this approximate height, ground coordinates of A and B are
calculated

H-—h
Xy = f - Xa
2532.24 — 500
W= —-—Z—O—C—m— X + 2.65cm =+ 269.27m
H-— hy
hETE
2532.24 — 500
/) = BT p— X + 1.36cm =+ 138.19m
H— hg
XB = f -Xp
2532.24 — 300
Ty — X —1.92cm = —214.3m
H— hg
Yp = f Vb
.2532.24 — 300
o = BT P — X + 3.65cm = 407.38m

Ground Length AB computed based on the approximate height
and the ground coordinates determined using the approximate
height is given by

Computed AB=/(X, — X5)2 + (Y4 — Yp)?

Computed AB = /(269.27 — [-214.3])? + (138.19 — 407.38)2

Computed AB = ,/(269.27 + 214.3)? + (138.19 — 407.38)2
Computed AB = 553.45m

However, it is known that actual ground length AB = 545m

Calc. of approx.
flying ht. -3 M

Det. of Ground
coordinates —4 M

Det. of computed
lengthAB-2 M




} The second approximate height is calculated as follows:
H— hy, _ Correct AB

Happrox - hab B Computed AB

H—-400 545
2532.24 — 400  553.45

H = 2099.69 + 400 = 2499.69m

Using this value of H ground co-ordinates are again computed,

2499.69 — 500
4 = ———— X + 2.65cm = + 264.96m
20 cm
2499.69 — 500
Yy= ———oe———— X+ 136cm = + 135.98m
20 cm
_2499.69 — 300 192 = 91117
5= 50 em 92cm = 17m
2499.69 — 300
3= ———=—— X+ 3.65cm = 401.44m
20 cm

AB=./(264.96 + 211.17)% + (135.98 — 401.44)?

AB = 545.13m which agrees with correct length of AB

Therefore, Flying height above mean sea level = 2499.69m

Calc. of approx.
flying ht. —~3 M

Det. of Ground
coordinates —4 M

Det. of computed
length AB-2 M

Final answer for
Flyinght. -1 M
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