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.::‘ Question Marks Level mapping
PART-A
Dertve the expression for the horizontal distance, vertical X
l(a)  heght and the elevation of an inacvessible object by single 5 Applying col
plane method when instrument are at same level | |
Fiad the RL of a church spire C from the following |
observations taken from the station A and B 50m apart, ' [
Angle between BAC - 80" Angle ABC = 50° Angle of ‘ xa
(b) | elevation from A to the top of the spire = 30°, Angle of | § Applyin Col
clevation from A to the top of the spire = 29°, StafT reading | | PPying
from A on BM of RL of 20.000m = 2.500m and stafl reading | |
from B on BM = 0.500m | o
Define 2 scnal photograph and explain the tvpes of an K2 coz
(c) serial photograph | Understanding |
- — - OR -
Derive the expression for the horizontal distance, vertical [ K3 |
2(a)  height and the elevation of an inaccessible object by double 5 Anplvi Col
. plane method Pplying i
Determine the 1op of a tower from the following ,
observations and also the distances from B. Station B & A '
and the top of the tower are in the same vertical plane.
A _— i |
Instrument Reading Vertical | R.Lof | Distance
"'J_l' at on B.M Tower | BM between 5 KJ CcOl
A&B Applying
S I S
B 1525M 16730 |
- | 325.000M | s50M
A 2000M | 10730
S | ; | I _
Explain the following: i) Exposure station i) Flying height K2
() iii) Focal length i_v,l_f’r@ﬂ point V) Nadir point | q | Understanding 5
f ) PART-B
T ) | Explain the measurement of horizontal angle by reiteration ['_ 1 K2 |
a .
| method. o N J_Understnnding | col ,'
Explain the measurement of horizontal angle by repetition | T Txa I )

method.
| A line AB measures 1] cm on a ph't?lngr;ﬁﬁk;ﬁ_ with a
| camera having a focal length of 21.5 o,

The same Jine
“he same line |

S

— 1 Apply

P K2
’ __:__ Unde_r'smnl:lln

K3
pl

Lo

ing I & 024I




4a)

(b)

(<)

Course e HOD CI : L

measures 3 cm on a map drawn to scale of 145000
Calkulate the flving height of the aircrafl, if the average
altitude s 140 m

OR

[ Explain the following terms

L Centering 1 Double Plane Method i Face Lefl |
Observation iv  Telescope Normal v Theodolite

Explain the following terms

.. Tngonometnc Levelling 1 Plunging iii Swinging the
Tebcs-:o{t i ngi: Plane Method. l'clescupc Invert. |
" A section line AB appears o be 10.16 cm on a photograph |
for which the focal length is 16 cm. The corresponding line
measures 1 34 cm on a map which is to a scale 1/50,000, |
The terrain has an average elevation of 200 m above mean
sea level. Calewlate the flying altitude of the aircrafi above
the mean sea level, when the photograph was taken.

n

L7 ]

K2
Understanding col |
K2
" Understanding col
K3
Applying coz
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Define the following terms: Ki 1
la) i Trig,onomclrif: Levelling ii. Plunging iii. Swinging the 5 Remembering Ccol
~ Telescope iv. Single Plane Method. v. Telescope Invert.
Explain the measurement of horizontal angle by repetition K2
®) | method. . Understanding cot |
Explain the following: i) Focal length ii) Principal point | K2
iii) Tilt ) Exposure station v) Flying height | Understan@ing |
OR
| Define the following terms: |
2(a) i Centering ii. Double Plane Method iii. Face Left| 5 'Remtﬂ:crin Co1 |
Observation iv. Telescope Normal v. Theodolite B
Explain the measurement of horizontal angle by reiteration K2 |
) | ethod. S Understanding | cor |
. . . K2 ' '
(c) | Differentiate between the aerial photograph and map. 5 | Understanding coz ;I
PART-B |
| Derive the expression for the horizontal distance, vertical I
 height and the elevation of an inaccessible object by single K3 |
3(a) . o i 5 . Col
| plane method when A instrument station is higher than B Applying | |
| | instrument station. ) [ !
| Find the elevation of the top of a chimney (Q) from the | | :
.Jfoliowing data. Station A &amp; B and the top of thei (
| chimney are in the same vertical plane. |
Instrument | Reading on | Vertical Remarks |
. Station B.M Angle ] s | K3 |
(b) A 2870 2842 | RLofBM || ° Applying oL |
B 3.750 18706' | 325.000M |
, Distance |
AB= || |
L 100m | .




Two points A and B having elevations of 650 m and 250 m |
respectively above datum appear on the vertical photograph |
having the focal length of 250 mm and fiving alttude of | I

2700 m above datum. Their correct photographic co- |
ondinates are as follows K3

:) |
¢ ‘ Applying

: co2
Point Photographic Co-ondinmes ]
. ~ |
N fem) ¥ fem)
a L eles | 1254

b ' 228 1559
Calculate the length of the ground line AB.

OR : — . l .

Derive the expression for the horizontal distance, vertical | ' K3 |
Ha)  height and the elevation of an inaccessible object by double 5 Apolvl col
plane method. pplying
Determine the elevation of a point A, on the topofahilla |
flag of staff AB of 3m height, was erected and the
observations from two
stations M & N:, 30m apart, were made as given below:
Horizontal angle between B &amp; N @ M = 65%25° K3
(b)  Horizontal angle between B &amp; M @ N = 72°30" 5 i col
Angle of elevation of B from M = 12°14'29" Applying
Angle of elevation of B from N = 12°34°32"
Staff reading on B.M. when the instrument at M = |.785m
Staff reading on B.M. when the instrument at N = 2.305m
If the R.L of the B.M is 200.000m. What is the R.L of A?
A vertical photograph was taken at an altitude of 1200 m
above mean sea level. Calculate the scale of the photograph K3
L o . . 5 . CcO2
for terrain lying at elevations of 80 m and 300 m if the focal Applying
length of the camera is 15 ¢m.
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- Note: Answer ONE full question from each part
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.'E:;. Questions with Scheme & Solution ’ Marks |
T o PART-A I
Derive the expression for the horizontal distance, vertical height and the elevation of an
inaccessible object by single plane method when instrument are at saml: level.. | i
| o
|
| " | |
02 II
| ‘ |
| 2 |
|
|
|| '
| = i —n o |
let *h" be the height of Q above the horizontal line of sight A’Q’ f
@, = Angle of elevation at A
| 1(a) | ;= Angle of clevation at B
| | §,= Staff reading on B.M.
' d= Horizontal distance between A and B

[ D= Horizontal distance between A and Q

I | From the triangle A'Q'(Q,

i | h=Dxtandq,......... (1) ‘
from the triangle B'Q'Q, 0 |
h=(d+D)tan ds....... (2)
equating (1) and (2)

Dx tan &, = (d+D) tan 4, , |
| D =(dxtan &,)/ (tan @;- tan &) | [
| Substituting the value of D in the equation | | |
h=(dxtan & x tan @)/ (tan @, - tan ;) ' i
Therefore RLof Q=R.Lof BM+8§, +h !
Find the R.L. of a church spire C from the follow ing observations taken from two | R
stations A & B, 50m apart,
. Angle BAC = 60°, Angle ABC = 50"
(b) Angle of elevation from A to the top of the spire = 30"
Angle of elevation from B to the top of the spire = 26°

Staff reading from A on B.M. of R.L of 20.000m = 2.500m and the staff reading from B




[ on B.M = 0,500m

Solution: Given Data: " 0 : B.M = 20.000M
0. 607, 0:-50°. S, = 2.500M, §,- 0.500M, ay ~30°. 2 20" RLOF | |

' \ o, | i
gl
s i
™ o 0
From triangle ABC, horizontal angle ACB 0, 180" - (0,+ 0:) = 180"- (60"+507) =70
Applving sine rule
AC sin 0; = AB/sin 0; = BC/sin 6,
| D/ sin 8, = d/sin B; = Dy/sin 0,
| The horizontal distance between the instrument station A and the church spire C ;
| . D,/ sin 8; = d/sin B
D, = (d'sin 8s) x sin 8; = (30/Sin70°) x (Sin 50") = 40.76M
| The horizontal distance between the instrument station B and the church spire C ;
| d/sin 8y = Dy/sin @, =
' Dy = (d'sin 03) x sin 8, = (50/ sin 70°) x (sin 60°) = 46.08M
| The height of the church spire above the instrument axis A
h, = D, x tan a, = 40.76 x tan30° = 23.53M
R.L to the top of the church spire above the instrument axis A
=R.L OF BM + §,;+ H, = 20.000+2.500+23.53 =46.03M
The height of the church spire above the instrument axis B
hy = D; x tan a; = 46.08 x tan29” = 25.54M
R.L to the top of the church spire above the instrument axis A
= R.L OF B.M + S+ H, = 20.000+0.500+25.54 =46.04M

0

03

“Define an aerial photograph and explain the types of an aerial photograph.

| Aerial photograph is obtained as a result of photography of ground from air with a
camera mounted on an aircraft. The image of the ground photographed is formed on the ‘

| focal plane of the camera’s objective where a sensitive film is placed.

i | Types:

1.Vertical Photograph: A vertical photograph is an aerial photograph made with the

(¢) | cameraaxis coinciding with the direction of gravity.

2.0blique Photograph: An oblique photograph is an aerial photograph taken with the

| camera axis directed intentionally between the horizontal and the vertical. If the apparent

horizon is shown in the photograph it is said to be high oblique. If the apparent horizon is

not shown, it is said to be low oblique.

3. Tilted photograph: A tilted photograph is an aerial photograph made with the camera

axis unintentionally tilted from the vertical by a small amount, usually less than 3°.

|
|
l

OR

Derive the expression for the horizontal distance, vertical height and the elevation of an
| inaccessible object by double plane method.
&, = Angle of elevation at A
a) ;= Angle of elevation at B
8,= Horizontal angle between instrument station B and A to the object.
8,= Horizontal angle between instrument station A and B to the object.

)
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Calculation:

In the triangle ABYQ,
Horizontal Angle 0, - 180° (0, + 0,
Apply sine rule,
AQ//Sin0; - BQ, Sin®,~ AR’ Sin 0,
AQy = Dy= (d' Sin ) x Sin 0
BQ, = Dy= (d Sin 8,) x Sin 0,
hy = Dix tan &,
RLofQ=RLofBM. + S| +h
Check:
h; = D:- X tan @.
R.L of Q=R.L of B.M. + S;+hs
[ ﬁﬂ—i_lkler_m;e E‘Ef a tower from the :hll_aw_ing observations and also the distances
| from B. Station B & A and the top of the tower are in the same vertical plane,

" Instrument | Readingon | Vertical | RLorBM | Distance
' al B.M Tower between A
& B
B 3.325M 16"30" T |
| 325.000M SOM
| A 2.000M 10730°
Solution: Given Data: o - -

S1=3.525m, $2 = 2.000M, d= 50M, R.L OF B.M
Since the instrument axis B is higher than A,

The distance equation is given by D=
5=81-82=3.525-2.000 = | .525M
D= (50 X tan 10°30"- 1.525) / (tan 16°30"- tan |0
| D=69.74M

L] lﬂhioi top of tower above the instrument axis B

F325.000M, @l = 16"30°, @2 =10"30°

(dtan a,-S) / (1an ay- tan ay)

A07) = 69.74M

-




16530 ~20.66M 2 |
_ ——— y lan 10 - -
oyt 69T 32500 L3525 +206 ||
. + 8, +h ==
| h,= 20.66M = RLO pM+S T |
| RL to the top of the 10 |
| = 549135m A | >
I | Check: = 'nmmmcm axt |
| Height of top of tower above the' 130 = 22.19M |
I g 24+50) x tan 10
|, = (D+d) X tan G2 =(69.74+- - |
§ _ 295,000 + 2.000+22.
hy=22.19M [BM+S:* h, = 325. |
| RLL to the top of the tower = R-L OFB-RE2 o W) |
| =349.190M . — Flying height iii) Foc |
| " “Explain the following: i) Exposure § e
oc's int v) Nadir point . . o by the camera len
‘ !ermpm B + is a point in space, In the air, _DC"-‘"P'E Y odal point at the
i) Exposure station: is 3 point I ace position of the front 0 X
| ‘stant of exposure. Precisely, it is the s | 5
ther
instant of xposure ; tion above sea level or any 0 |
| (¢ | 1) Flying height: is the elevation of the exposure stati |
selected datum. ) i the plane of |
| ::} Focal length: It is the distance from the front nodal point of the lﬂ:; 1:; puinI:. | |I
| | the photograph. It is also the distance of the imn.ge plane from the real:e Sont ol poi | |
iv) Principal point: is appoint where a perpendicular d.mpped I'rum.l o | |
‘ strikes the photograph. (Also, it is the foot of a perpendicular la‘ the image I“]I‘ill-." rincical | |
| rear nodal point in a camera lens system free from manufacturing errors). This pnincip | |
int is coincide wi intersecti -axis and y-axis.
oint is coincide with the intersection of the x-axis and ) . |
| | E) Nadir point: is appoint where a plumb line dropped fron? the front nud:: pn:?:::t I| |
| | pierces the photograph. This point is also known as the photo nadir or photo plumb point. | |
B PART-B o |
i E‘.xplnin the measurement of horizontal angle by reiteration method. . | i
|
| |
| | |
|
| | ‘
| | 02 ||
| Fig. (&)
s[a} Eiw, fa)
| 1. Set up the instrument over the station O and do al the temporary adjustments. Keep the | |
- vertical cirele 1o the left. l
| [ 2.5et the vernier A to zero using the upper clamp and its tangent screw,
3.Loosen the lower clamp and direct the telescope 1o the signal at P. clamp the lower
| clamp and bisect P accurately using the lower tangent screw. Read both the verniers. | 0

4: Loosen the upper clamp and tumn the telescope clockwise until the signal at Q is
bisected. Clamp the upper clamp and bisect Q exactly using the upper tangent screw.
5. Read both verniers. Mean of the vernier readings gives the horizontal angle POQ.

| ELLonsen the upper clamp again and tumn the telescope clockwise until the signal at R is
hisected. Use the upper tangent screw for exact bisection. Read both the verniers an |

determine the angl ; . ' A !

| angle QOR. The angle QOR is

_ . thereadinps to R and Q. eleQ obtained by finding the difference between
— - e

o

N



Similagly determine 1he
b I'1|1.l||j'., SIght the iy
LTI o,
distribuge

angles RoOs
nal 1wl re
e the reading IT the errors amall,
equally o all angles. 1 1he error s large, repeat the above procediire and take |
A tresh set of readings |

Y Change the face ol the instoument to HEht face. Repeat the process in step 2 '
I 10.1 lamp serew, rotate the telescope counter clock wise (swing left) | .
clamp the upper clamp amd bisect the stgnal 5 exnetly using the | |
UPRCT tangent serew. Read both the verniers and determine the angle POS. |
FE Similardy, determine the angles SOR, RO and QOP by ron
vounter clock wise direction, Distribute the error, if
12 Determine

the average value of each angle ol
right

a
wd both the verniers. Vemnber A should now read 07 o
and tid the emor due 1o slip, ew

vosen the upper o
and sight the station 8.

; I
ating the telescope in the
any. equally among all the angles.

nined  with the fmee lef and the face
13 Revord all the

abservations in the tabular form shown for the angle measured by this
| methad

Explain the measurement ol harizontal angle by repetition method

' |
Harizontal angle = 30 l

raaﬂ'
N lng 30'
|

u \
Procedure:

I Two paints one on each of the lines say, P and Q are to be marked.
2. A transit theodolite is 1o be set at the point of intersection of

the line say at O. Initially
the instrument is in the face left condition and its temporary adjustment is done over the
point O,

| |
. I
5. Both the upper and lower plate main screws are 1o released and get the vernier A to set
(b) ' to 0” mark on the main scale, After

the clamping the upper main screw, index of the \
' vernier. A is to be brought exactly to the zero to the main scale using the upper plate
fangent screw.

| [
02

I
4. At tis stage the reading of the vernier B should be 360°, |
5. Swing the telescope in the horizontal plane and the point it to be left say,P. Tighten the ]
lower plate clamp screw, and bisect the signal at P exactly using the lower plate tangent |
SCrew,
6. Loosen the upper plate main screw and rn the telescope the signal at Q is sighted,
Tighten the upper clamp s

03
crew and bisect the ranging pole at
plate tangent screw.,

exactly using the upper |.

7. Read both the vernier A and B and record the readings. The reading of the vernier A is
the angle POQ. The vernier B gives

I
the value of the angle POQ afier deducting from it \ ||
180°. The mean of the two values of the angles obtained from the vernier A and B is |
| required angle POQ.

8. Change the face of the instrument
| swinging the telescope through 180",
9. Repeat the step 3 1o 8 and determi
10. The mean of the face left and fa

1o the face right by transiting the telescope and |

ne another value of the angle POQ. \

ce right observation is the final reading angle POQ | l; \
— =57V ]

A
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(b)
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s §em. The wame e
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Qe .ll'.!lmh 1

J350m |
il the averad : ‘

the Myving height of the

solution:
Photo Scale
Map \;:.Tr_ Map distand
L} i1

Phato distanc® ol line .|I_-
PR =

g:!l line AR

1 /A5 000 i
11 i 1
—
1 » ANy
d.a7a

S
1 A5 000

f 021s |
;l_-_‘l H-=150
W = 263869 + 350 = 298869 m

Photo scale

OR

Evplain the following terms:

. Centering: The process of the setting the theod
known as Centering.

ii. Double Plane Method: 1f the chosen two instrument stations d
vertical plane passing through the elevated object, then it 1 known' as
method.

jii. Face Left Observation: If the face of the vertical circle is to the left of the observer,
the observation of the angle is known as face lefl observations.

iv. Telescope Normal: A telescope is said to be normal, when the vertical circle is to the
face left and the “bubble up™.

+ Theodolite: The theodolite is the most accurate instrument used mainly for measuring
the horizontal and vertical angles. It can also be used for locating points on a line,
prolonging survey lines, finding the difference in clevations, setting out of grades,
ranging curves, eic.

Explain the following terms:
i. Trigonometric Levelling: 1t is defined as the process of determining the difference of
clevations of stations from observed vertical angles and known distances, which are
assumed 1o be either horizontal or geodetic lengths at mean sea level.

olite exactly over the station mark 1S

o not lie in the same
double plane

ii. Plunging: It is the process of turning the telescope in the vertical plane through 180
degree about trunnion axis.
iii. Swinging the Telescope: It is the process of turning the telescope in the horizontal

plane. If the telescope is rotated in the clock wise direction, known as right swing. Ifthe | 5X1=
5

telescope is rotated in the anti clock wise direction, known as left swing.

iv. Single Plane Method: It is defined as if the two instrument stations so chosen lie in
| the same vertical plane passing through the elevated object.
v. Telescope Invert: A telescope is said to be normal, when the vertical circle is to the
face right and the “bubble down".

5X1=

— =

(c)

A section line AB appears to be 10.16 cm on a photograph for which the focal length is |
16 em. The corresponding line measures 2.54 cm on a map which is to a scale 1/50,000.
The terrain has an average elevation of 200 m above mean sea level. Calculate the flying
altitude of the aircraft above the mean sea level, when the photograph was taken.

Solution: |

Photo Scale_ Photo distance ofline ab
MapScale  Map distance of line AB
| Here, map scale = 1/50,000; Let the photo scale be 1/n
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i . . i R
PART-A |
Define the following terms: o |
i. Trigonometric Levelling: It is defined as the process of determining the difference of
elevations of stations from observed vertical angles and known distances, which are | '
assumed to be either horizontal or geodetic lengths at mean sea level.
ii. Plunging: It is the process of turning the telescope in the vertical plane through 180 _
degree about trunnion axis. | |
I{a) | iii. Swinging the Telescope: It is the process of turning the telescope in the horizontal S_"‘ ! |
| plane. If the telescope is rotated in the clock wise direction, known as right swing. If the |
| telescope is rotated in the anti clock wise direction, known as left swing, |
| iv. Single Plane Method: It is defined as if the two instrument stations so chosen lie in |'
| the same vertical plane passing through the elevated object. |
v. Telescope Invert: A telescope is said to be normal, when the vertical circle is to the |
face right and the “bubble down™. ll
Explain the measurement of horizontal angle by repetition method. 1
P
|
|
| . |
Horizontal angle = 02 |
| |
! (ingtrumant ‘
' station)
(b) .
Q | |
Procedure: ! :
; . |
_ 1. Two points one on each of the lines say, P and Q are to be marked. | |
2. A transit theodolite is to be set at the point of intersection of the line say at O. Initially '
the instrument is in the face left condition and its temporary adjustment is done over the .
paint Q. I
3. B;)lh the upper and I'mt'cr plate main screws are to released and get the vernier A toset | 03 |
to C'_ mark.on the main scale. Afier the clamping the upper main screw, index of the |
vernier. A is to be brought exactly to the zero (o the main scale using the upper plate J|




| i) Focal length: It is (he

| ¥) Flying height: is the elevati

 2a) |

[
|
|
|

| i) Tilt: is the vertical angle defi

V. Theodolite: The theodolite is the mo

langent screw N

4 At s stage the reading of the vemier B should be 360", int it to be left say,P. Tighten
5. Swing the telescope in the horizontal plane and the point it to e , -
the lower plate clamp serew, and bisect the signal at I exactly using the lower pls
tangent serew e w

0. Loosen the upper plaie main serew and turn the telescope the signal al _(J is sighted,
Tighten the upper clamp serew and bisect the ranging pole at  exactly using the upper
plate fangent serew,

7. Read both the vernier Aand B
the angle POQ. The vemier B
180" The mean of the two va
equired angle POQ,

8. Change the face of the mstrument to the face right by transiting the telescope and
swinging the telescope through 180",

9. Repeat the step 3 to 8 and determine another value of the angle POQ,

10. The mean of the face lefl and face right observation is the final reading angle POQ .

and record the readings. The reading of the vernier A I.S
gives the value of the angle POQ after deducting from it
lues of the angles obtained from the vernier A and B is

Explain the following: ) Focal length ii)Principal point i) Tilt iv) Exposure station
VIFlying height

distance from the front nodal
the photograph. It is also the distance of the image plan

ii) Principal point: s o point where a perpendicular dropped from the front nodal point
strikes the photograph. (Also, it is the foot of a perpendicular o the image plane from the
rear nodal point in a camera lens system free from manufacturing errors). This principal
point is coincided with the intersection of the x-axis and y-axis,

ned by the intersection, at the exposure station, of the

point of the lens to the plane of
¢ from the rear nodal point.

optical axis with the plumb line,
iv) Exposure station: isa point in space, in
instant of €Xposure. Precisely, it is the spac
instant of expasure,

the air, occupied by the camera lens at the
€ position of the front nodal point at the

on of the exposure statjon above sea leve]

or any other
selected datum,

]

Define the following terms:

i Centering: The process of the setting the theodolite exactly over
known as Centering.
ii. Double Plane Method: If the chosen two

vertical plane passing through the elevated
method,

iii. Face Left Observation: If the face of (he vertical circle is to the |eft of the observer,
the observation of the angle is known as face lefi abservations,

iv. Telescope Normal: A telescope is said to be normal,
face left and the “bubble up”.

the station mark is

instrument stations do not lie in the same
object, then it is known as double plane

when the vertical circle is to the

St accurate instrument used mainly for measuring
the horizontal and vertical angles. It can also be used for locating points on a ling,
prolonging survey lines, finding the difference in elevatio
ranging curves, etc,

(b)

Explain the measurement of horizontal angle by reiteration method,

_—

ns, setting out of grades, I

—_

—
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(c)

-
(8 )
Fig. ()

the temporary adjusiments, Kee

Ze10 using the y rclamp and jts |
Loosen the lower ¢| 8 the uppe P and its tangent screw,

Amp and direct the ( |
clamp and bisect b ; Fiescope

_ - Read both the verniers an
| C'GCI‘I'I'III:lE the angle QOR The angle QOR s obtained by finding the difference between
. the readings to R and Q.
‘ 7. Similarly, determine the angles ROS,
{I. cilnally. sight the signal P and read both

360°. If not, note t

distribute it ¢

qually to all angles. If {he e

he lower tangent screw, Read both the verniers,
he telescope clockwise until the signal at Q js
bisect Q exactly using the upper tangent screw

he reading and fing the error due 1o slip, etc. If the errors small,

or is large, repeat the above procedure and
take a fresh set of readings,

9. Change the
10. Loos

@
5
g
=

counter clock wise direction, Distribute the error
12. Determine the average value of each angle o

right.
13. Record all
| method.

" Differentiate betwecr the aerial

en the upper
- and sight the station S.c

 —
3. The amount of detail on a map
[ | are selective,

face of the instrument to right face. Re

the observations in the tabular form shown for the angle measured by

hotogra

h and map,

h I Projecti I Aerial photograph is a central projection
orthogona rojection perspective projection

-

4

<. Aerial photograph varies from po
2. Map has a single constant scale

| depending upon their elevations
|

to the signal a1 p, clamp the lowey

"

cope clockwise until the signal at R is |

the verniers. Vernier A should now read 0° or

- ifany, equally among all the angles,
btained with the face left and the face

_—

3. In an aerial photograph information is more.
|

|
|
|
P
L
!

this

i.c

. |
int ||

|
]

-
I ]
|

2
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3a) |

—T 7T
representation
of the clarity of details is more on
maps.

4. Due 1o symbolie

4. No symbolic representation is there in the | |

| photo,

|

PART-B oo
‘| Derive the expression for the horizontal distance, vertical height and the elevation of an

| naceessible object by single plane method when A instrument station is higher than B
| Instrument station

When the instrument axis a¢ Ais higher than that a1 B

T ————
@ = Angle of elevation at A
= Angle of elevation at B
S1= Staff reading on B.M from instrument station A, |
8;= Staff reading on B.M from instrument station B !
- Q"= Projection of Q on horizontal plane through A"

Q" = Projection of Q on horizontal plane through B’
hy = Height of the Q above the horizontal plane through A®
B2 = Height of the Q above the horizontal plane through B
d= Horizontal distance between A and B
D= Horizontal distance between A and Q
From the triangle A’Q*Q,
hy = Dx tan [ T (N
from the triangle B*'Q'(Q,
h: = (d+D) tan &,.......(2) '
Subtracting equation (2) from (1)
h- hy = DX tan &, - (d+D) tan &,
=D (tan &, - tan &) - Dx tan d,
But hy- h; = difference in levels of instrument axes
' =8-8,=§
Therefore D (tan 4, - tan @) — d x 1an =5
Or D (tan @ - tan &;) = S +d tan g,
D =(dxtan &1 - S:If{liﬂ ;- tan a,)
Substituting the value of D in the equation 1 and 2 to find h, and h,
h) = Dx tan g,
h; = (d+D) tan 4,
Therefore R.L of Q=R.L of BM + S +h |
R.L ‘JfQ =R.LofBM + S] + h'_)

S

02 |

03




(b

(<)

Find the elevation of 1k

top of & chimney (1)) o the fisllowing data Station A & amp

B and the P of te o himin

& in \he samwe vertical pla

Instrument  Ke ading on \ertieal Hemarks
Station (TRY] \nghe
\ 870 W} RL of 1A =128 000
L T M
[Mstance AV =100 m
Solution:
Given Data:

S 28%0m. 82 - 1 7%0m, @ 100M. R1 OF IM © 125000M, al = JE42 al
=180

Since the instrument axis B is higher than A

The distance equation is given by D = (dtan a,*8) ' (tan o~ tan @)

8= 8182 - 2870-3 750-.0 88m

D= (100 X tan 28427 +0.88)  (tan 28°42°- tan 18°067) = 2521 Im

D= 252.13m

Height of top of tower above the instrument axis I}

b= D xtana, = 262 13 xtan 28°42" < 138.03M 2
hy= 138.03m

R.L to the top of the tower “ RLofBM + §; + b 125.000 + 2870 + |80

= 465.900m

Check:

Height of top of tower above the instrument axis A

h: = (D+d) x tan @; =(252.13+100) x tan 18°06' = 115.09m 2
= 115.09m

R.L 1o the top of the tower = R.L of B.M + §; + hy = 325.000 + 3.750+1 15.09

= 349.190M

Two points A and B having clevations of 650 m and 250 m respectively above datum
appear on the vertical photograph having the focal length of 250 mm and flying altitude
of 2700 m above datum. Their correct photographic co-ordinates are as follows:

~ Point Phaotographic Co-ordinates

X (cm) y (em)
T a +3.65 +2.54

; b 225 559

| Calculate the length of the ground line AB.

Solution: 3

H-hg _ 2700650 _

X, T T (+3.65/1 (0) = +299.3 m

v Hohe  _ 2700-650
ST Y Togse
 H=hy __ 2700-250 _

Xp= — X~ 7m0 (-2.25/100)=-220.5m
_ H-hy _ _ 2700-250 _ .

Y= T T (+5.59/100) = +547.82 m | )

~ AB= (X, = X,)F + (Yo - ¥p)? =/(270.0192 + 11.5287)10" =621 m

(+2.54/100) = +208.28 m

OR

4(a)

Derive the expression for the horizontal distance, vertical height and the clevationofan | 02
inaccessible object by double plane method.

i
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€

Cr f

MB, =D

(50 Sin By Sin i, 2
(50 Sin 42°8") \-m 7230 f
D= 71.18m
HQ D (d Sin %) x Sin i,
= (50 Sin 4274 v Sin6a™rs
D= 67 84m
i - * . ..- | |
!"'l,i-‘.. '-..‘.- T ||
N T o - |
.-\ ~. |
a\ X |
_H - — ;\h'_. ._‘-\:‘__. | S VR —— |
- . I._:‘._"l') — _-n___'_'.‘r_';\‘l, b |
- T |
Height of 1op of the of the flag above the instrument axis through A |
hy=Dxtand, = 7118 xan 12°14°29" - 15,43 m |
R.L. to the top of the church spire = RL of BM+ S5+ hy-3= 200000+ | 785+ 15.43-3
R.L. to the top of the hill = 214.215m i '
Check: ' |
Height of top of the flag above the instrument axis through A ! f
hy = Dxtan a; = 67.84 xtan 12°34'32" = 15,13 m | 3
R.L 1o the top of the hill = R.L. of B.M+ §,+ h;-3 = 200,000+ 2.305+ 15.13-3 = !
214.435m |
_ RL.tothe top of the hill = 214.435m il |
A vertical photograph was taken at an altitude of 1200 m above mean sea level. | I|
Calculate the scale of the photograph for terrain lying at elevations of 80 m and 300 m if | i
the focal length of the camera is 15 cm. .I |'
Solution: |
The scale at any height h is given by | i
s f | |
= —_— |
"“H-h 2
When his 80 m |
(©) S = 15em _ 1em |
T 1200-80  7467m |
~lem=7467m |
When h is 300 m
S I5em  lem )
¥ 7 1200-300  60m
~lem=60m
Ml Y " )
. ) “u"v"nle-"i\'-‘ x\\\] ] e, ﬁ.‘ﬂa L‘
Vﬁgc: Incharge FrIOD CIVIL IQAC- Coordinator Principal
Peafpseard Hayd "
rll“l"r f‘-f":np!r—""'-.--'lrf Df, K RﬁMANARASlMHA
i -.-h, . ,---.'.l-... .-.u< Principal/Director
‘(- EL T R RO '_ v € Setapn :..!I:-n,q.-i-':'_';rl cm e A s m e -
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