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Q.1

Q2

Qa

Q.4

Qs

Which of the lolfowing is not the funclian of
levelling head?

() To supportthe main part of the instrument

(D) To attach the theodolile 1o the tripod
{c) To attach the theodalite to the tripod
(d) None of the above

A'level ling’ is a

(a) horizontal line

(b) line paralle! to lhe mean spheroidal surfaca
of carth

{c) ling passing through lha centre of cross hairs
and the centre of eye plece

(d) line passing through the objective lens and
the eyepiece of a dumpy orlilling leve!

The difference belween a lavel ling and 2

horizantal line is thal

(a) levelline s a curved line while horizontatline
is a slraight ling

(b) level line is normal o plumb line while
harizontat line may not be normal to plumb
line at the tangent point to level line

(c) horizonial ling is normat (o plumb line while
level line may not be normal (o the plumb
ine

{d) both ara ona and the same lhing

Wilh the rise al lemperalure, the sensitivity of a
bubble ube

{a) decreases

(B} increases

{c} remains unafiected

{d) Noneol the above

As applied to staff readings. the corraclions for
curvature and ralraction arg respeclively

(@ +and- {b) -and +

{c) +and + {d) —and-

Q.6

Q7

[oX:]

Qs

Surveying and Geology

Levelling and:Contouring

Which of the following arithmelic checks can be

applied in risa and fall method?

(a) ZBS - ¥FS = IRise - ZFall only

(b) £BS~EFS = ILast AL ~First AL only

(c} EZRise—¥Fall = Zlast AL—First AL only

(d) £EB5-XFS = ZRise - ZFall = Last AL - Firsl
AL

The correclion for refraclion as applied 1o siall

reading is
1 o 1d
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where Ris the radius of earth

While doing levelling in undulaling terrain, it is
prelerable lo set the level on

(2) the lop of summil

(1) (he bottomn ol a valley

(c) only side of the slope

(d) anywhere

Which of the following statement is incotrect?

(@) Error duc to refraction may not be complelely
eliminated by reciprocal levelling.

(o) Tilting levels are commonly used (or
precision yiork.

{c) The last reading of levelling is ahvays a
hacksighl

(d) Allalihe above slatements are incorrect,

Q.10 A serics of closely spaced conlour lines

represenisa
{a} steep slope
{c} uniformslope

(b} gentle slope
(d) planesurface

Q.11 In 1he cross-section method ol indirect

conlouring, the spacing ol cross-seclions
depends on



1. contour inlerval

2. scaleol plan

3. charactaristics of ground
The correcl answer is

(a) only 1 {b) 1and2
(c} 2and3 {d) 1,2and3
Q.12 Closed contours, with higher value inwards,
representa
{a} depression (b) hillock

(c) plainsurtace {d} non ol lhe abave

Q.13 Benchmark is eslablished by

{a) hypsomelry

{B) baromatric levelling

{c) spiritlevelling

{d) lrigoromelrical leveling

Q.14 Consider (he following slatement.

Besides contours, reliet on fopographic map is
rapresented in general, by :
1. hachures

2. pointheichts

3. hypsomelric lints

4, hill shading

Of these slalements

(a) 2and 4 are correcl

(b) 1and 2 are correct

(c) 2.3and 4 are correct

{d) 1,3and 4 are correct

(.15 During levelling if back sightis more than foresight

then

{a) 1he torward stall is at lower point

{b} the back s1alf is al lower paint

(¢} the difference in level cannol be accenainad
{d) Nonzollhese

Q.16 In reciprocal levelling, the error which is not

completely eliminated, is due 1o

(a) earth's curvawre

(b} nan-adjustment ol line ol collimation
{c} refraction

{d) non-adjusimeni of the budblz lube

Q.17 Accuracy of elevalion of various painis obtained

from conlour mag is fimited lo

() E=1-

1
{a) Eﬂd of the conlow inlerval

e

(b, E"h ol the contour interval

-

1
-s-rd of the conlour interval

N

©

1
{d) glh of the conlour intarval

Q.18 1 8 is the verlical angle of an inclined sight, & is

the angle ot iilt of he stafl, then the error ‘£ is
as(08
‘a] E= 1----———-—0‘(:se )
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(d) Noneof lhoso
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Q.19 Match List-l (Contour) with List-ll (Explanation)

and select [he comect answer using the codes

given below Ihe lists:

List-l
" Conlour gradient
Steapest gradient
Saddieline
. Line of drainage basin
* List-1l
Tha line which passes through ridges and
saddles satiing up a domain

voop

Py
v

2. The line which passes through ridges and

saddles selling up a domain

3. Ridge or valiey line

4. The line lying on thie surface ol the ground
keeping # constanl inclinalion to the
horizontal

5. The gradient of the line joining the highest
and tho lowest point on [ha conlour map

Codas:

A B C D
fay4 3 1 2
wy4 5 8 2
©3 s 1 2
w2 4 1 2

Q.20 Malch List-l with List-Il and selecl the correct
answer using the codes given below the fists:

onwy

@

4,

List-1
Reciprocal levelling

. Balancing loresight and back sight
. Inverted stall reading

Tilling level

List-it

Points above the line of collimation
Eliminates the collimation error

The vertical axis is not perpendicular lo the
line of collimation

Eliminates error due to inclined line of
collimation alsg

Cedes:

(a) 1
(b) 4
{c) 4
{1

A

WwMnNm
A - - )

DWW

Q.21 Maich List-1 with List-ll and select the correct
answer using the codes given below Iha lisis:

A
B.
o]

IR O

List
Equally spaced contourlines
Conlours are alvays perpencdicular fo

. Contours increass in elevation frominside lo

outside

List-Hl
Steepest slape
A hilt

A saddic

A depression
Uniform slope

Codes;

(a) 1
(b} 1
c} 5
@5

A

- W W N
AN b WO

Directions: The iollowing ilems consisis of wo
statemanis; one labelled as "Assarticn (A) and the
other as ‘Reason (R} Yau are lo examine these two
slatemenis carefully and select ihe answers to these
ilems using the codes given below:

Cedss:
{2} both A and H are trua and R is the correct
explanationol A
{b) bolh A and R are frue bul R is not a correct
' explanationof A
{c) Aistrue bulRisfalse
{d) Aisfaise bul Ris lrue

Q.22 Asserlion A : Rise and fall method is prelerred
{or reduction of levels in importani works,
HReasan R : I provides a complete check on
reduction of levals of all painis.

Q.23 Assertion A : Combinad correction due 1o the
curvalure andrelracliontothe stall readingona
distani object is negalive.
Reanson R : Dus 10 curvalure effect, the actual
reading should be smalier than wiiat isobserved.
However, due 1o horizental fine of sight, the
observed reading will be higher.

Q.24 Asserllon A ; Inrise and fall method of bookidg
observations and reducing elevalions of poinis,
a complete check on the reduction of R.Ls of
inlermediate siations is available.
Reason R : intermediate sights are included for
lhe calculation of rise and fail.

Q.25 Assertion A : Exceplin case of an overhanging
cliff, two contour lines cannotmerge or inlersect
al a point on the map.

RAeason R : lnterscclion of wo conlour lines
means one point on the surfaca of the sarth will
have iwodilfcrent elevations, This is nol possibie.

Q.26 Totind the R.L. of a rool slab of a building. stalf
readings were (aken {rom a particular set-up of
the levelling inslrument. The readings: were
1.050 mwilh stall on the benchmark and 2.300 m
with stall below the roof slab and held inveried.
Taking the R.L. of the B.M. as 135.150m. the
R.L. of the ro0! slab will be
{a} 120.800 {6) 131.500
{c) 134.400 {d} 138.500

Q.27 An observer slanding on the deck of a ship just
sees the lop of alighthouse whichis 30 m above



the sea Jevel. If the height of the observers eye
Is 10mabove the sea leval, then the distance of
Jhe observer from tha lighthouse véill be nearly
(8} 225km {b) 24.3xm

{c) 333km {h 59.7km

Q.28°A lighthouse i visible just above the horizonlal
~atacertain stalion al the scalavel. The distance
‘between the station and lhe fighthouse is 40 km,
The height of the lighthouse is approximately
(a) 187m £} 137.7m
{c} 10Z65m {d) 87.3m

Q.29 it.the staff intercept on a stall located at 100m
from the iavel for five division deviation of the
bubbleis 0.050mandif the length of one division
of the bubble is 2 mm, then the radius of curvalure

of the bubble tube is
(ay 202m by 220m
{c} 2000m {d) 20.20m

Q.30 Which one of the loliowing gives the corcect
disiance betweenthe lighthouse and a ship, when
‘the lighthause whose height is 100 m is visible
just above the horizontal from the ship?
{a} 30.68km (b) 36.50km
{c) 38.55km {d) 40.54km

Q.31 Asewerislaid romamanhole Alpamanhole 8,
250 m apart along a downward gradient of 1in
125, I the reduced level of the invert al A is
205.75mand the height of the boning rodis 3. m
then, reducod lavel of the sight rail al 8, is

fa} 202.75m {b} 206.75m
{c) 208.75m d) 21175

.32 Adumpy ievel is set up withils eyepiece vertically
. over a peg A, The height from thedop o peg Alo
-ihe cenlre of the eyepiece is 1.54Cm and the
- reading on peg 8 is 0.705 m. The level is then

set up over peg B. The height of the eyepiece
above peg Bis 1.490 m and the reading on Ais
2.195 m. The difference in level belween A and

-Bis
{a} 2900m (b} 3.030m
“{c} 6.770m © (d) 0785m

.33 )i the ALL. of a B.M. is 103,00 m, the backsight

is 1.215m and the foresight is 1.870 m, the R.L.
of the forviard stalionis s

{a) 99.345m (5). 100.345m

{c) 100855 m (d) 101.870m

Statlen BS 1S FS Riso  Foll AL Romaiks

A 21 23 15 10000 CP
8 1o X 101 1
c 13 03 10060

Above tabie shows a part of a level field book,
What is volue of X? -

{a) 05 {b}-1.0

{e) 1.1 {dy 2.1 '

The AL of 2 point Awhichis on the foor is 100 m
and back sight reading on A is 2.455 m. If the
foresight reading on the point Bwhich is on the
ceilling is 2745 m, ihen the AL of point Bwill be
{a) 94.8Cm by 99.71m

{c} 10028m {d) 105.20m

Whalis lhe arithmetic errorin tha following 1able?

Stotlen BS IS FS HI AL  Agmarks

A 20 10200 0100 8M
G 104 102,00
c 0.50 102 00

{a) The RL of BM should be 100.00 ‘

{b) Theheightolinsirument {H1) should be 103.00
{c) The back sighl should'oe 1.00

{d) Thereis no error inthe table

The following conseculive readings were laken
with 2 dumpy level:

0.635, 1.525, 2.395, 0.605, 0.805,0.125

The instrument veas shifted after the third and
fith readings. The readinds 2,395 and 0.835
respeclively represents :

{a}) FS.and B.S. {b) FS.and LS.

{c) BS.and FS, (¢) 1.8 and B.S.
Q.38 Inthe above question, the number of slalions is
{a) 2 {b) & ‘

© 8 @ 7

Q.39 InQueslion no. 39 abave, the R.L. of last point

{8} is grealer than R.L. of fitst point

(b} is same as R.L. of first point

{c) is smaller than R.L. of first point

{d} cannol be detormined (rom the given data

The following consecutive readings were taken
wilh a dumpy level and a 3 m stall on a
canlinuvously stoping ground.

0.425,1.035, 1.950, 2.360, 2.950, 0.750, 1.565,
2.450, 0.320, 1.025, 2.165, 2.955

Which of the following readings are back-siglits,
(a) 0.245,2.950,0,750,0.320

{b) 0.425,0.750,0.320, 2.955

(c) 0.425,0.750,0.320

{d) 0.425,23G0,0.750,0.320

A level was sel up al a poinl A and distance o
the stalf station 8was 100 m, The nel comtunegd
correclion due to curvalure and relraction s
applied lo the slaff reading is

{a) 0.00673m {b) 0.000673m

{c) -0.000673m {d) -0.00673m

Q.42 Conlourimerval is

{a) inversely proporlional {o the scale of the
map. )

(b} directly proportional to the flatness of greurd

{c) large lor accurale works,

{d) Nane ol these

Q.43 The conlours lines of diflerent elsvalions con

intersect in the casefcases of
5. Verlical dif(

2. Cave

3. Over hanging dift

(@) Only 3 {b}) 2 and 3 only
{c) 1.2and 3 (d} 1 and 3 only

Q.44 Which of the {ollowing melheds of confouring s

mast suitable for a hilly terrain?
(a) Direct methad

(b} Square method

(¢) Cross-sections melhod
{d) Tacheometric method

Q.45 Two poinis A and 8 are 1530 m apart acress o

river. The reciprocal levels measured are

~1

oy
7

[ Loval ot |--Peadings on (ig m)

A
A 2,165 3.810
R 0810 2355

The lrue difference in levels between A and 8
would be

{a) 1.255m (L) 1.355m

{©) 1545 m () 1.645m

3 11 the observed s'sll 1cading at a stalion is

8n0.525 m then the corraction due to refraction
is 0 115 m and correction due 1o curvature is
0.804. Then the cosrect sizh reading will be

(a) &Q1615m {h) 80OD.235m

() £00.005m {d} B00.120 m

Whic.n of the following sights wiil be applicable
far a chnnae point?

{a} Back sight

(b} trerrediate sight end lore sight

(c) fFore sight

(d) Back sight and fore sight

Curvalure correciion to thie stall reading in a
differential feveling sunezy is

i) slv.3ys subtractive

(L) alwiys zero

(0} always additive

i) Jdependend on latituas

Wwhich nne of the feliceang statument 1s not

cemmct?

fa) Chonge poatis a puint denoting shifting of
level.

{h) Forlevellingwo:lchoth centenng and favelling
of o dumpy level gre prerequisite,

(C) Bench nirk s a point wiose AL is always
lenown,

(3) Monc of the atzove

3 The f.ubbie tube parailal 10 e telescope of a

fhaoddolte should he more sensiive, since it
conrols e,

(2) warhcal ausn

{13} honzental axis

() axis of hubbie whe

(731 nlane of thess



Q.51 A line of levels was run from Bench Mark A
(770.815) 0 a Bench Mark 8(772.940). The sum
ol back sighls was 32.665 m and sum of fore
sights was 30.44 m. The closing error is {in m)
(a) 0.105 {o) 0.100
(c} 0.205 {d) 0.200

0.52 The RL of a classroom floor is 30.00 m and Ihe
slalf reading on the floor is 1,40 m. The slall
reading when. held inveried with the bottom
touching the Tee beam of the rool is 3.67 m. The
height al the beam abave the tloor is
{a) 3507 m (b) 227 m
{c) 5.07m {d) 27.73m

Q.53 Tha distance of visible horizon from a height of
36 m above mean sea levaiis given by

1
: ' km
@ 06728 oot © 36\’0.05723

{0) 36v0.06728 km

————— km

@ 728
Q.54 Il sensitivity of the bubble tube is 30" per 2 mm
division then whal would be the error in slalf
reading an a vertically held slalf at a dislance of
200 m when ils bubble is oul of centra by 2.5

divisions?
{8 0.73m (b) 0.073 m
{c) 0.0073m (d) 7.3m

Q.55 Change poinis in levelling are

(a) the instrument stalion that are changed lrom
one posilion to another. *

(b} the siaf! station that are changed from point
10 point io oblain the reduced levels of the
points.

€} he slall stations of known elevations.

{d) 1he slaff stations where back sight and fore
sighl readings are laken,

Q.56 The height of instrument method of reducing levels
is prelerred when
{a) there are large numbers of nermediale
sights.
(b) there arc no intermediate sighls.
(€) here are large number of fore sights.
(d) lhere are no fore sighls.

Q.57 Reciprocat leveling is employed lo determine the
accurate dilterence in |evel of tvo points which
(a) are quite far apart and where il is possible

lo sat up the instrumenl midway beiween
the points.

(b} are quite close and where it is nol possible
1o sel up Ihe instrument midway batween
{he points.

(c) have very large difference in leve! and wo
instrumenl sellings are required lo determina
lhe diflerence in level.

{d) are at almost sama elevalion.

Q.58 The angular value of one division of the bubble
lube of a level is 20 seconds. The readingon a
stalf held 100 melres away lor a disturbance of
lhe bubble 3 divisions from centre towards the
observer lhe reading with bubble in tha centre
being 2.540 m will be
@ 2511m
(c) 2280 m

(b} 2569 m
{d) 2731 m

Q.59 The check availabla in levelling is as follows:
{z) TRise-XFall=LastA.L-FirstR.L
{b) EB.S-EFS=XRise-ZFall
{¢) E8S-LlS=LlastRL-LRL
(d) Bolh{a)and (b)are correct

Q.60 The R.L., of he paint A which is on the fioor is
{100 mangd backsight reading on A is 2.455 m. If
the foresight reading on the paint 8 which is on
the ceilling is 2.745 m, the R.L. of point 8will be

(3) 94.80m (b) 9971 m
{c) 100.29m (d) 105.20m
Q.61 The least count of an ordinary levelling stall is :
(a) 0.05m {b) 0.00Im
(c) 0.005cm (d) 0.005m

Q.62 The curvalure correction in !evélling is always:
{a) Negalive {b) Posilive
(c) Zera {d) Neglecled

Q.63 In levelling work, il Efall = zero, then Lhe
ground is:
(a) continuously rising
{b) continuously falling
{c) undulating
{d) Allthe above

Q.64 Two poinis Cand D are on apposite banks of a
river, The following reciprocal lavels are tekenwith
one level,

Lovol at Staft reading on
c )
c 2,156 m 3.568m

D 19688 m 1.262m

Find the true slalement;

(a) Dis 1535y higher than C
() Cis 1.35’.?‘ mhigher than O
{c) Cis1.412mHIgher than O
d) Cis 1.294mhigherthan O

Q.65 Area enclosed in 2 contour may be determined
by means of
(@) Periscope
{c) Panlograph

(D) Planimeter
(d) GhatTracer

Q.68 The slope benween any two poinis on a contour
map depends upon
{a} Contourinterval only
{b) Horizontal equivalent oniy
{€) Conlour interval and horizonlal equivalent
both
{d) Noneofihese

Q.67 Selectihe correct statement:

(a) Conlour interval on any map is not kept
constant

(b} Direct method of contouring is cheaper than
indirect method

(c} 'lnlervisibilily of poinis on a conlour map ¢an
be ascertained

() Slope of a hill cannol be determined with the
halpof contours

G168 An imaginary line lying on Ihe ground and
mainlaining a consiant slopeis known as
{a) Contourline
{b) Horizonlal equivalent
{c) Contourinlerval
(d) 'Grade conlour

Q.62 Intersection method of detailed plomng is most
suitable for

{a} Foresis
{c) Hillyareas

{b} Urbanarea
{d) Plains

Q.70 A dumpy level was set up al the mid-point
belween two pegs Aand 8, 50 mapart and ihe
slalfreadings at Aand Bwere 1.22mand 1.06 m
with the level set up al A, the readings at Aand
Bwere 1.55mand 1.37 m. The collimation error
per 100m length of sight is
{3} 0.02minclined upwards
{6} 0.04 minclined downwards
{c} 0.04 minelined upward
{d} Noneofthese

Q.71 Keeping the instrument height as 1—;—m. fength

of siaif 4 m, the up gradient of the ground § in
10, the sighl on the up slope must be fess’ than
{8} 25cm {b} 20cm )

{c) 45m {c} 10m

Q.72 Twoslations Aand 880kmapart, have elevations
15 m and 270 m above mean sea ievel
respeclively. The minimum height of the signal
required at Blo see from Awill be
{a) 15.00m {0} 14.00m
€} 1550m {d) 15.25m

Q.73 The correclion due 1o curvature in metres for a
distance "0 is given by:

@ oo1122 {t} 0.0673F
{c) 0.078507 {d) 0.05670°
Q.74 Which of the lollowing errors are eliminated in

reciprocalleveliing?
{1 Curvature

{i} Relraction

{ii) Instumeni adjusiment error

{iv} Variations in average refraction

& @@ Gidonly (o) () and (i) mly
{©) {i}.{if) and {iv) only {d} All ol Ihe above

Q.75 A sailor standing on deck of ship just sees the
1ap of light house. The lop of light houseis 30 m
above sea level and height of sailorseyeis 5m
above sea level. The distance of sailor from the
fight house is;



a} 21.16m
) 280m

{b} 864m
{d) 1252m

“ .q.:?s The sensitivity of bubble tube of levet is 30~

. per 2 mmdivision, ifthe stall is vertically held
al distance ot 150 m, the error in slall reading

_ caused by abubble2divisions oulof the centre
is;

‘{a) 021Bm
{c} 0D436m

(0} 0.0348m
{d} 0.0128m

Q.77 Thereduced levels dipeg Aand Bare 283.665m

and 284,295 mrespertively. A levelis setup 25m
frompeg Aand S0mfrom peg Breads 2.847 m
onsiaff heidon Aand 3,462 mon sla!! held on 8
keeping bubbieat iiscenire while reading. The

collimation error per KX mis
{a) 0.120m (o} 0.060m
{c) D045m (d) 0.030m

Levelling and Contouring

T 1L (d)
11 (d)
21. (d)
31. (b}
41, (¢}
§1. (b}
61, (d}
71. ()

20 31()
12. (b} 13 (c)
22 (3) & (b}
32 (¢) Z.(a)
42 {a) 42 (b}
52. {c] 82 {c)
62. {a) &2 {a)
72. {d) 73, (c)

4. (a)
14, {(d)
24, (a)
34. {¢)
44. {d)
54. {b)
§4. {b}
74_{d)

5. {b)
15. {b}
25. {a)
35. {0}
45. {c)
55, (d}
65. (b}
75. (¢}

Leveling and Contouring

4 {e)

. With a rise in temperature the liquid expands.
Hence the bubble sheriens and consequently its
~_ sensifivily decreases.

TIO. {a)

Closed conlours=> Seep stope
apar conlour fines =Gentle siope
Equafy spaced contxss = Uniform slope

€1.78 Sensitivity of a bubble intreasa with

(i} Smcothness of finish of internal surface of
the lute.

{1} Increase inradius of curvalure ol tube.

{a) Only{/)iscomect

(b} Only {i)is correct

{c) Bath{fand (if) are correct

{d} Noneiscorrect

Q.78 The reduced level of floor is 90.855 m and staff

16.
26.
36.
486,
586.
68.
78.

raatiing ¢n floor is 3.065 m. The reading on staft
held upside down against the underside of he
beam is 3.56 m. The height of Tee-beam above
the floor lzvelis
a) 5.825m
¢} 7.285m

{p) 6.625m
() 5.265m

. (d)

(e}
{9)
tb)
(o}
(a)
o)
{c)

- (3)
17.
27.
a7.
47.
57.
67.
77.

{a}
(c)
{a)
{dy
{a)
{¢)
(2

8. (e)
18. (a)
28. (c}
38. {b)
48. {8)
58. {b)
§8. {d)
78. {c}

. (d)
19.
20,
a9,
49,
59.
69.
78.

(b)
{c)
(c)
{d)
{d)
(e
(&)

10. {a)
20. {b)
30. {¢)
40, {¢}
50. (b)
£0. (d)
70. (b)

Straight paraliel and equally spaced contours =>
planasurlace

{d}

Since the stall at roof slaby is held verlically
inverlad,

~. BL of roof slab
=RAL of BM + BS an BM + FS on roof slab
= 135.15 + 1050 + 2.30

=1385m

i

28,

29.

31,

Let A be Ihe pasition of lop of light house and B
be the position-of observer's-eye, Lel AB be
tangential lo water surface a1 O.

The diameler d, and 4, are given by

d, = 38553,G, kin

= 2.855330 km
= 21.12km

38553/C,km ¢

3.8553/10%m
= 12.19km

. Distance petween Aand 8
=d +d,
=21.12+12.19
= 33.31km

and d,

{c)
The height of the light house is given by
C = 0.06728 & melres
= D.06728 x 40° maires
= 107.65 metros

{c)
The radius of curvature of bubble is given Ly

InD _ 21000x5x 100
5 0.05

{b)

Reduced level ol the inverl at

=200m

g 295.75-250
- 125

Hence the reduced level of the sight tail at 8
=203.75+3.0=206.75m

=203.75m

32.

33.

34.

3s.

az7.

3B.

39.

(c)

Level difference
1
= 5[(1540-0705)+(a195—1.490)]= 0770m

(a)

As we know

Height of instrurent = RL of BM + BS

Hl = 100 + 1.215=101.215 M
and RL of fonwvard station

. = HI-F§
= 101.215- 1,870
= 99.345m
{c)
X=21-10=11
(d)

Since the stalf al the elevated point 8 on lhe
ceillng is held vertically invenied.
ARLol8=RALofA+BSonA+FSon 8

=100 +2455+ 2745

=105.20m

(a)

Since lhe inslrument was shilled after lhe third
and filih readings, thesc reading i.e., 2.395 and
0.805 represenis the Fore Sight (FS}. Also the lirst
reading i.e., 0.635 represenis Back Sight (BS).

(®)
The givenstaff readings can be shown in atable
as shownbelow:

Station| B.S. | I.S. [ F.S,
A 0835
8 1.525
C |0.605 2385
D 0.805
E 0.125

Therefare, Ihe tola! number of station is 5.

©)

RL of last point - RL of first point = £BS - IFS
Since £BS < LFS, hence (RL of tast point) < (RL
of first point).



40. (c}

41,

45.

47.

Since the readings were taken on a conlinuously
sloping ground, reading can be 3 malres only,
and therefore, tillb reading, wvill be a lore sight
laken on a lurning point and sixth reading will be
a back sight. Similarly ninth reading i.c., 0.320

~ will be a back sight. Also the first reading ie.,

0.425 will be a back sight.

(c)

Net combined correction

= - 0.0673 & metres where dis in kms

2

=-0.0673 (-‘%) =-0,000673m

(e)

True difference in levels,

he (3.810-2.165) +(2.355-0.910)
- 2

= 1.545 m

Ecror in collimation adjusiment,

s (3.810-2.165)- (2.355-0.910)
- 2

=0.1m
When the level is al A, tha reading on the siali
at A is correct, while reading on the stall at 8
is incotrect. When the level is at 8. the reading
on the stalf al Bis correcl while reading on lhe
stall at A is incorrect.

Correct readings are:
Level a1 Readings on (inm)
A B
A 2.165 3.710
B 0810 2.355
(d)

A change paintis the point setecled on the raute
betore shifting the insttument, The change point
is also called a turning point. The siall is kept
on lhe tuning point and a foresight is taken
before shifting the instrument. The stall should
not be maved when the instrument is being
shifled. Alter (ke instrument has been shilted
and set up at the new location, a back sight is
1aken on the slall still held at the change point.

51. {b)

53,

54.

AL, = AL, + IBS - £FS
RLy=770.815 + 32.665~-30.44 = 773.035
. Closing error = 773.035-772,940 = 0.10

(c)

Height = stali reading on fioor + inverted stall
reading

=1.404+ 367 =507m

()

The sensitivily of a bubble fube is given by

u = 2('.1(52(55i sec.
nD

i S= nDa’  25x200x30
” T 206265 206265
=0,073m

(b)
5
= mx 206265
5=0028m
Reading = 2.54 + 0.029 = 2569 m

. {d)

Check available for levelling are:
() EBS-XFS=LlasiRL~FirstRL
(i) ZRise - Xfall = Last RL - First RL
(ti) ¥B.S - ¥FS = XRise - Xlall
Hence aplion (d} is correcl.
(d)

8 Caiting

FS.

2745 m 5 B.S.

2455 m

Py 7Y 746 77w Fleer

A{100 m}

RLofB=RLo[A+BS +FS

100 + 2,485 + 2.7415
= 105.20m

Hence option {d}is correcl.

61,

62,

64,

65.

{d)
Leasl counlt of an ordinary levelling siaffis S mm.
Hence oplion (d) is correct.

(a)

Since due 10 effect of curvature more stalf reading

is taken.

So error is posilive.

Hence corresponding correction is negative.
C_=-0.0785 d2(m)

where disinkm

Hence option {a}is correct.

{b)

Staff reading on
c D

Laval ot

c B, =2156m hp,= 3,568 m

D b= 1.958 m hy'e3262m

hy- h;=3.568-2.156=1.412m
iy~ b =3.262-1.968 = 1,294 m
Hence insirument is faulty.

Exact dillerenca of level,

(ho-ho)+{n -

} Nol same

s

2
H= 1.412+1.294
2
H=1.353m

Hence Cis 1.353 m higher than .
(b}

Aplanimeleris aninstrument which measures the
area of plan of any shape very accurately.

66.

§7.

68.

63,

{b)

Thevenical distance betweenany two consecuiive
contour is called contour interval, Tha contolr
interval is kept constant for a conlour map.

The horizonlal distance between w0 points on
iwo consecutive contours is known as the
harizontal equivalenl and il depends upon the
slope of the ground.

(e}

Contour interval is kept constant {or a conlour
map. The direcl methed is slow, ledious and
expensive as compare lo indirect method. It is
used for small areas and where great accuracyis
required.

If aconlour map is given, the slope ot hill can be
dalermined.

Contour maps are used o delermine the
intervisiblity between v points. ’
Hence option{¢)is correct.

{d)

Contour gradient is a line lying throughoul on the
surface ol the ground and preserving a constant
inclination o the horizontal,

Contour ling is an imaginary line on the ground
joining the points of equal elevation.

The hotizontal distance between two points on
two consecutive contour is knovn as the harizontal
equivalenl.

The vertical dislance between any two conseculive
contour is called conlour interval.

Hence option {d}is correcl.

®)

intersection mathod is usctul where il is not
possible (o measure the distance on ground as
in case of a mountaingus region. Hence, this
mcthod is employed for locating in accessible
points, the broken boundaries, rivers, fixing survoy
stations.

Hence option{c)is correct,



70. (b}
*" Dislance belween gand b = 50m
‘When instrument al is cenire
' =0.22- 1.06=0.16m
When instruinent is near lo A
=155~-1.37 =0.18m

Diflerenca =0.16-0.16=-0020m
{~indicates downwards)
Coflimation emor for 102 micagth
0.02¢
= 100=0.04
ot 0=004m
{inchned downwaros)
71. {c})
upstnbew?gm = g
: 4
wherg, = f,ﬁ*;»-:?,ﬁm
13
2
= «-é?'- = 45 m
72, (d}
A oo
4 P yd
o\ 0F o, &/
o ;},,:,,aom\ﬂ; \/’,,n
é,i‘le“ htg = {5m
By = 27Gm
i = BOkm
D, = 3.8537,
= 3.85215 = .92k
) D = 60--14.92 = 65.08 lvn
Therefore, bl = COB735 17

= (L0B733 « (B5.48)*
. = 285.25tn
Since the elevation of 15 270 m, s heght of
signal requiresd at Bis
= 20005 2V 15254
Hence option {d) is consel

73,

74.

75,

7G.

{c) 77.

¥ g
/ ,/5/ Lina of sight
] (%
/——- lavel line

ln ACAB, l
F+df =R+ )
el =R+C2+2A,
¢ =Cl2R+C)

d:‘
G2

Aadius of carth is appredimalely 6370 km

_ X000, )
€T 2%6370
= -0.0785 d*{m)
Hence optica (c)is correal.
{d)

Reciprocz! fevelling eliminates allof above arcors.

2R+ C, > 2R)

~ In reciprocal leveliing reading Irom both sides

are laken.

{c)
h=0067dm
his inmelres, disinkm
h, = 30=0.067 D7

= D, =2:.16m

' 5
Swnilatly, D, = (oo =

Hence, tolal distance | i
= 2116 +8:64=2980km

8.64 km

(e}

Sensitivity of bubble tuke,
, S

o = an205265

aDN

o 5= 76265
=  5=0046m

30x2=150
206265

L]
Let collimation error per 100mis e
True slaft reading al A
= 2847+0.25¢
True stalf reading at B8

50
3,462+ 100 e

= 3.462 + 050 ¢
Difference in clevation
= 3462 + 0.5 8- (2.847 +0.25 g)
= 0615+025¢
From RL of A and Bdiflerence in elevation
= 284.295-283.665m=0.630m
0615+ 025e=0.630 -
= 0.060m/100m

i
o
1

78.

79.

{c)

Larger the diameter and length ol lube, greater
the sensitivity,

Lesser the viscosily, more is the sensilivily.
Greater the smoolhness, more is (he sensilivity.

(o)

AL of plane ol callimation
= 90.855 + 3.065 =HI

HI=9382m

RL of underside of beam
=9392+356=9748m

Hence, heighl of Tee-beam above fioor lovel
= 97.43-90.855=6.625m



