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Survey, BMC & CT

TEST ID: 605

1.

Answer A

Solution

A rock is defined as a naturally occurring,
compact aggregate (mixture) of one or more
minerals found in the Earth's crust. Rocks can be
composed of a single mineral (like limestone,
made mostly of calcite) or a combination of
several minerals (like granite, made of quartz,
feldspar, and mica).

Stone is a general/common term, often used for
a piece of rock used for construction or other
practical purposes — not a scientific/geological
classification.

Soil is the loose, weathered material on the
Earth's surface formed from the breakdown of
rocks, mixed with organic matter — it is not a
compact aggregate.

Magma is molten rock material found beneath
the Earth's surface, compact
aggregate.

et (Rock) aht geeft ht Jutiél # utg ST aret Geh AT ik
@S & UTepfd €U € 99 9o+ I3 (Ason) F &9 7
gRTIY foram STar 81 et Ten &1 @St § it g Senell 8
(ST AT UeeR, S Jedd: hedise ¥ I gidT 8) AT &g
G o Gt & o+ gt Tehd! & (S I18e, STt Fand,
ThesWR 3R 379 I -1 i1 §) |

Te2R (Stone) Ueh o= /Udferd 218 ¢, ST SRR fAmfor
T I ARG Ie Al o g IudhT it ST areft gg
% 7o & o s ke 1T @ — T AwieR /v
giffenzor =181 81

fAgT (Soil) gedft &t Tdg WR uram S arer &, sueiia
Taref 2 57t g & ge-et ok e warelf 3 Msor @
91 & — I8 U4 G el 8l

AT (Magma) geeit dht 9dg & =iie grar St arer feern
gar gl uard g, 7 foh gen 319 U a=d |

Answer D

Solution

not a solid

In a retrograde vernier, the vernier scale's
smallest division is larger than the main scale's
smallest division, and the vernier graduations are
numbered in the direction opposite to the main
scale./ 3 affar #, affar whet o1 gad Bter fedfiem
T Thel & T BI¢ fSeior & 87 §iar 8, ik af-aR &
A= A9 Thet i feam & Il fReam & FeR fohu S &1

3.
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Answer A
Solution
Streak is defined as the color of a mineral when it
is in its powdered form. It is tested by rubbing the
mineral against an unglazed porcelain (white) tile
called a "streak plate," which leaves behind a thin
layer of the mineral's powder. This powder color
is called the streak.

Streak is considered a more reliable identification
property than the mineral's outward color
because many minerals occur in various colors
due to impurities, but their streak color usually
remains constant. For example, hematite can
appear black, silver, or reddish-brown on the
surface, but its streak is always reddish-brown.
Lustre refers to how light reflects off a mineral's
surface (metallic, glassy, dull, etc.)
Texture/Structure refer to the arrangement and
appearance of grains/crystals in a rock, not the
powder color.

er (3@) forddt @fsT & qof (urseR) U 7 39 I &t
HEd & | Th! ST @ISt &Y Tah famT 90t (unglazed)
the i+t gt & gre (" wie") IR IS G ST 8,
fSod @f<t 1 7 ot 39 we W Teh udell iRd & &4
H S ST &1 39 of o &1 et 8t ¥heh ehgl STl 81

i i @ST T g & I HI goHT | Ugad & g
3R foa=ir T[OT 71T STaT 8, Rifeh SiIfgat o BRI
s @il STHT-3TeTT T H UTY ST Tehd 8§, AfchT Ih!
Theh o1 31 U FRR a1 81 3378301 & foIg, gHerse adg
TR I, G ST AT Tel-30 fe@ FehdT 8, AfehT 3geht
Ik gHRT AT-3R T h gl 81

Tueh (Lustre) I8 Idrd! & fob @fAst &Y gag @ ey
TG g & (enfeieh, i orel, geret o)
gTae/d%aT (Texture/Structure) I H ot /feheeati
& e 3R fearae gt 8, gui oh 31 ahl 8|
Answer D

Solution

A topographical survey is one in which both the
horizontal (planimetric) and vertical (elevation)
positions
determined,

of points on the ground are
using a combination of linear
(distances) and  angular

measurements (angles/ bearings). This type of

measurements

survey is used to prepare topographic maps,
which show natural and man-made features of
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the land along with contours representing
elevation/relief.

Geodetic survey: Covers very large areas,
accounts for the curvature of the Earth — used
for large-scale mapping of countries/continents.
Cadastral property
ownership  lines  (for
legal/revenue purposes).

City survey: Conducted within city limits for
infrastructure, property assessment, and
municipal planning.

Topographical survey: Fixes both horizontal and

survey: Done to fix

boundaries and

vertical locations of natural and artificial features
using linear and angular measurements

A o a8 o & R uf ™ R Rigel A
&fast (horizontal) 3R Fefer (vertical) g1 fRfaat
@& 9™ (linear measurement) 3R @&iflg Amg
(angular measurement) &t TgrdT ¥ I1d HI ST &1
39 URR & §d H IGAN UWfthehed  HMRH
(topographic maps) s # fohar S g, oeH
Uipfach @ AFa fAffa RAdwaret & ar-ary Far
(contours/relief) +ft feamE STt 81
fSatefee ud: aga o &4 & oy, gt i ashar &t e
# 3@d gy fohar sirar 81

Fe¥ge d: "ufxy i darsit ofik ArferenT g aa o &
forq forar Strar g1

8 od: & &7 A TRuiferen aien SR Huly &
3Teher gq fohdT SITdT 81

qtTftheret 94 R&es g spivfta AT gRT &faw T Fafer
! fRfoat qa =t 8

Answer D

Solution

Quartzite is formed from sandstone through
metamorphism and is composed mainly of tightly
interlocked quartz grains, making it extremely
hard and highly resistant to weathering — more
so than slate or marble. (Note: limestone itself is
a sedimentary rock, not metamorphic; its
metamorphosed form is marble.)/ @adsse &1
famfor gge geeR & wrfaRa uRady & gidr & ok g8
T T § 30 B ke 9[S §Y a1 ol & 47 giar
8, [ ad I8 31cdd hoR 3R sruerd & ufd srcafdres uferiedt
BT & - Tic a1 GTHeR § oft aifdes | (&M & A1 UeeR
TR 1)

6.

F-26/A Madhuvan Colony, Kisan Marg, Tonk Phatak, Jaipur

Answer A

Solution

In  the centesimal system of angular
measurement, the circumference of a circle is
divided into 400 equal parts, called grades. Each
grade is divided into 100 minutes (centesimal
minutes), and each minute into 100 seconds
(centesimal seconds). This system is based on the
decimal (base 10) system, making calculations
easier compared to the sexagesimal system.
Sexagesimal system: Circle divided into 360°
(degrees), each degree into 60 minutes, each
minute into 60 seconds — this is the commonly
used system in surveying.

Centesimal system: Circle divided into 400
grades, each grade into 100 minutes, each
minute into 100 seconds — decimal-based, used
in some European countries and specific
surveying instruments (like certain theodolites).
ioT AT i FRHa ugfd (centesimal system) & g
& gRfY (circumference) @Y 400 SRR 9T & dieT
ST 8, IS8 € (grade) &gl ST 81 U 3 @t 100
fie (centesimal minutes) # 3R e B¢ &) 100
T (centesimal seconds)  dieT ST 81 T8 UOTTeAT
Zmed (decimal, 3R 10) ugfd R emenika g, g
UMY SRR Ugfa &t o & e &) St €1
YRR ugfd: ga @t 360° (&) & sier simar €,
ek fS1ft @t 60 e &, ude e ot 60 9he § — T8
Gd&oT # H=Ia: TN g4 arelt ugfd 8l

GRwet ugfd: g ot 400 U< H dieT S1dT 8, U IS i
100 e #, ude e @l 100 Ihs # — g Mad
STYTRA & 3R © AT St gt ALy gderor Iue<on
(S9 o foarsiege) & valT gidt 81

Hence, the correct answer is (a) 400 parts.
Answer D

Solution

Calcite is a mineral (a naturally occurring
inorganic substance with a definite chemical
composition and crystal structure — CaCOs).
Quartzite, laterite, and granite are rocks, which
are aggregates of one or more minerals, not
minerals themselves./ $edge T @fHAST & (Th
Uipfdch €U & URT ST aTell Sfeprai-eh gard, ST
MEARE Teq ok fhee daar Rfga gt & —
CaCO,)| FaIESTEe, ART3e 3R I 92H &, St Ua a1
31 @At < fAgror gidt 8, =1 foh @ @l
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8.

Answer C

Solution

While chaining, a set of 10 arrows is generally
issued/used along with one chain. Arrows are
used to mark the end of each chain length as the
leader (front chainman) moves forward, allowing
the follower to keep count of the number of
chains laid. When all 10 arrows have been used
by the leader (i.e., transferred from the leader to
the follower one by one at the end of each chain
length), it indicates that 10 chains have been
measured, and the count is noted before the
arrows are collected back and the process
continues. This system helps in accurately
recording long distances without confusion.

AT (chaining) &Rd 95F, IETIE: T o & 91 10
IR (arrows) @1 T de i/ vt fohar ST g1 sig-org
e (S arelT S8) ST ST 8, Uch O ol dialTs h
3id ot RIfgd T o forg iR o1 IuahT foa sirar 8, o
TictteR (He arer I989) 41 it =t g g1 919 e
& gt 10 IR v 81 SI1d € (T udes I Rl e S
3T H Yh-Tah hich e & ISR hl WMHIAR & ST
), a ag afar & fh 10 == ardi 5 gt 8, ok ag M=
e o ot STt B, R Y ot aruy geRgT ek wifehar S
T} STt 81 ag UOTTed! ofeit gRRal et fomr fohelt yo & &gt
&1 & RepIE e & AaE dedl 8l

Hence, the correct answer is (c) 10 Nos.
Answer A

Solution

Marble is a metamorphic rock composed mainly
of the mineral calcite (or sometimes dolomite).
On the Mohs Hardness Scale (which ranges from
1 to 10), calcite has a hardness of 3. Since marble
is predominantly made of calcite, its hardness is
also around 3, making it a relatively soft rock that
can be scratched by a steel knife or even a copper
coin.

For comparison:

Talc = 1 (softest)

Calcite/Marble =3

Quartz=7

Diamond = 10 (hardest)

AR (Marble) Ter &raidRd @gH & S g&a:
Fegrae (I1 wfl-mt Sieltarge) @S @ ot gidt 81 /i
THaRda1 39 (Mohs Hardness Scale) @R, St 1 & 10 d<h

10.

F-26/A Madhuvan Colony, Kisan Marg, Tonk Phatak, Jaipur

BIT 8, hewT3c chl ThalRdT 3 Bl &1 dfch TTHRFR 40 &Y
Y Fegrse @ I §idT 8, TG FHhI HaRar ot aweT 3
gidt 8, OT? g8 uah srefigd e IgH & O & &
9T, T gl dh ok diet o ek & ot @Ria1 51 GehdT 8|
g & g

¢ (Talc) = 1 (Fe9 =)

heqTge /TR = 3

Farest (Quartz) =7

gRT (Diamond) = 10 (¥ &3R)

Answer D

Solution

In chain surveying, only linear measurements
(distances) are taken — no
measurements are possible with a chain/tape.
Triangulation is the basic principle of chain
survey because a triangle is the only geometrical

angular

figure that can be plotted (constructed) uniquely
just by knowing the lengths of its three sides,
without needing to measure any angles. This is
why the area to be surveyed is divided into a
network of triangles, and only the sides of these
triangles are measured in the field, then plotted
using geometric construction (with a compass
and scale).

Options (a), (b), and (c) all require angular
measurement, which is not possible in chain
surveying (only tape/chain is used, no angle-
measuring instrument like a theodolite).

Only option (d) — knowing all three sides —
allows the triangle to be constructed using purely
linear measurements,
fundamental principle of chain surveying.

9 gderuT (chain surveying) & dad Qe A1 (linear
measurements/gRai) &t St § — I9/¢U & vl
AT §4g T@l g1 PAsiierun (triangulation) 39 ¥ &1
o Rigia gafay & wifs By veas Ot snfadia
AR & R et T AT e Y e ST,
farT foRelt @mlor @t ATY, Sifgedta = U § wife (Rffa) frar
ST el 21 TR wdferor ey ST aret &t oY st &
ST (network) & dier SITaT 8, 3R chadl 37 et &t
YTl el &5 # AT Sl B, R I Sanfad i
(ehraTg 3R The <h! IgTdT ¥) gRT Wiie fohar Sirar g1
faerea (a), (b), 3R (c) § epivfta ATY &t SMaThdT gl 8,
Si = Fderor # Fa gl 8 (Shaet 30/ 1 ST grar
8, fOalEtaTge S alor ATUA aret I &l A8) |

which matches the
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12.
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Sharet et (d) — Y ST 1 GT — Prget Y dhaet
YRk ATt & T B Ay e &, S A weror & e
Rrgia & gt a=8 At W 1

Answer B

Solution

Cleavage is the tendency of a mineral to split or
break along definite, smooth, and flat planes.
These planes are formed because the bonding
between atoms is comparatively weaker in
certain directions within the mineral crystal.

For example, mica shows very good cleavage and
can split into thin sheets.

Cleavage - Breaking along definite planes
Fracture - Irregular breaking without any definite
plane

Fault - A crack or displacement in rocks, not a
property of minerals

Therefore, the correct answer is Cleavage.

faee (Cleavage) freht @fAwt &1 ag o 8, S a8
foreft fAfgya, e Td axae a1 o IAFIGR ST 8 g2
g1 fyufoid gt 1T 81 34 @At it foheeet a1 A g
feemart & wATSH & s due srdamed HHSIR 814 &
HRUT BT 81

IeTeR0 & forg, s1yeh (Mica) # sgd or<aT fageq umn
ST & 3R g Udell-Udell uRal # fawifoia gt Gehd 81
Cleavage / faga - Afga a & a1y gean

Fracture / ¥ - fomr fonedY fRfga a1 & siffafig =0 @
geT

Fault / o2 - 92l # &R a1 faeam=, ag @fst o1 o
Tl §

31a: Tgt IR &: (b) Cleavage / fagem|

Answer D

Solution

The permissible limit of error in chaining (linear
measurement) depends on the type of terrain
and the precision required. For rough or hilly
ground, where obstacles, uneven surfaces, and
difficult conditions make precise measurement
harder, a relatively larger error is permitted
compared to smooth/plain ground.

General permissible limits of error in chaining (as
per standard surveying practice):

Smooth, level ground: 1 in 1000 to 1 in 3000 (e.g.,
1:2000)

13.

Rough or hilly ground: 1 in 250 (i.e., 1:250) — a
larger allowable error due to difficult terrain
conditions.

This means for every 250 units of length
measured on rough/hilly ground, an error of up
to 1 unit is considered acceptable.

AT (RfReh 7Ta) F wherrd 7 o < T 6 TR ok
3Tk Félahdl R AR At g1 Fas-Tes a1 ugret
Jf# (rough or hilly ground) W, STgf sTarsll, A
ag 3R sfe uRMAGAT & wRoT ddie AT a1 SAfeA
giar &, g8t whae fy i o F srdengd sifdes A hit
S § STt 21

AT F I Wieerd Afe AT (AT GdeTr AaER &
IER):

Tad, et 9ffa: 1 5 1000 & 1 & 3000 (S 1:2000)
SIS-EaE T ygre! ffA: 1 7 250 (At 1:250) — ahfdsA
T B TR & HRoT e 7 wieprd @t &1
zaa o1 ¢ o vrel/Ses-aEs ot R A 7w ude
250 3ETS TAaTS o foTg, 1 SETS ek i Ffe T e J1+T STTelt
g

Answer B

Solution

When fine sand or ash is sprinkled on the inner
surface of the mould before pressing clay into it,
the bricks produced are known as "Sand
moulded" bricks. This sand/ash coating acts as a
releasing agent — it prevents the wet clay from
sticking to the mould's surface, making it easier
to remove the shaped brick from the mould
without damaging its edges or surface finish.
Table moulded bricks are made by hand on a
table using a mould, without necessarily using
sand/ash as a release agent (often water is used
instead, called "slop moulding").

Slope moulded is not a standard brick-making
classification term in this context.

Machine moulded bricks are produced using
machines (extrusion or pressing), not by manual
sprinkling of sand.

S 9 (mould) &t +fiast Tag R B gam & uge IRkt
3 T I ! et 8, ot 39 UehR &13 75 31 ahl "ds
Tlwes (Sand moulded)" 3¢ gl SITdT 81 T8 ¥d/IR"G Y
TRd Yo RefifSiT goie (releasing agent) & &4 & &H
Rl & — T8 TMelt ) ahl i <l dag @ R & Aehet
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8, STd g G SrrehR &1 778§ ot Ik foheIRT a1 Tig i
ThaT UG fomT et § fAehTer ST aehdT 81

9o Aicss (Table moulded) $¢ Tep B9 WR iR &1
IUANT Rk g1y & 18 St 8, 9 smasge wu @
/=G o1 IuahT RefifSin goie & =g & T8 fohar Sirar
(STeRAR $9eh ST UTHY oAl IUANT fohaT ST 8, 91 "&ig
A" SgT AT )|

@iy Alees (Slope moulded) 39 dgf F se-fAxfor &t
Uch AT dif1ehR0T IEIae! ol gl

73 Alees (Machine moulded) §& @it (varrgs
g1 DET) AT IUART hech §18 STt 8, 7 fob 3 fgannt ol
Ag37eT Ufchar T

Answer B

Solution

An oblique offset is a linear measurement taken
from a point on the chain line to the object, but at
any convenient angle (not necessarily 90°) —
unlike a perpendicular offset, which is always at
right angles. Since the angle is not fixed at 90°,
one measurement alone is not sufficient to fix the
point's exact location.

To locate a point by oblique offsets, two distances
must be measured and noted — typically the
distances from the point to two different points
on the chain line (or two oblique measurements
from two known points). These two distances
allow the point to be plotted uniquely using
intersection (by drawing arcs from the two known
points with the measured distances as radii —
similar to the tie-line/triangulation method).
faxeT sifhde (oblique offset) I &g W f&q foelt
fig @ a¥g s forar mar @k 719 g, «fch ag forelt oft
GfAeTSTTeh ehlT UR gl HehdT & (3T a1 foh 90° TR 1)
— Safch diead sifkde (perpendicular offset) gaem
R (90°) TR BT 31 b cBior R (90°) T e,
g4Iy Shad ger AT fofg & Téiar AT 7g A & fag
g 8l 81

iR sifde gr1 fohdt fdg o1 T ReiRa & & fag,
&t gt ATt ok e ST TR — SR w fig @
T A3 WR T &l srefr-srer foigatt aa S gfRaf (ar at
i Riget @ g g < R =) A @ gRat Rig @t
ST ®U ¥ wiic & d Heg adt &, ufaeded fafa
(intersection method) T IUANT ek (3T 71 fagaei @
AT ¥ gRAT dl B AFHR 99 Gk — Ig TOE-
g/ Breptoftenzor fafer & w9 @)1

15. Answer D

Solution

A "frog" is the shallow depression or indentation
made on one of the larger faces of a brick. It
serves purposes such as reducing the weight of
the brick, providing a key for better bonding with
mortar, and sometimes displaying the
manufacturer's name/logo.

To create this frog during moulding, a raised
piece of wood (called the "stock") is fixed onto
the "stock board," which forms the base of the
mould. When the wet clay is pressed into the
mould, this raised stock creates the depression
(frog) on the brick's surface.

Pallet board is a flat board wused to
carry/transport the newly moulded (still soft)
brick from the mould to the drying area — it does
not form the frog.

Lamin board and Fibre board are types of
manufactured wood boards used in other
contexts (like furniture/plywood industry), not
related to brick moulding.

"ThITT (Frog)" $¢ & Teh < thelch UR ST 1T ST TTgT
T ST T 81 T8 hd It Y gff oear & 9 de
TSI B AT, AIER & 1Y dgar §eF (bonding) & forg
Udh "H" (key) WM &l SR wefi-weft fAwfar @
A /AN v fia S=AT

T & R 5T W ht 914 & IT, e ol Ueh IJ3RT
gor gl (i "wir/Stock” gl ITdT 8) "®id dis
(Stock board)" W TMAT SGT 8, S 9™ (mould) &
STYR o1 FT0T e 1| 51a1 et g ont @i & gamar Siran
g, dl Ig I g Wich 3¢ hl TG WR T (TAIFT) FAT T
gl

tcle a1S (Pallet board) U THdd a1 g fSigeT Iuaht
T3 a4t (31} oft =A) de l I & gEM ardt &7 dd o
S /IHiaRa & & fog fRar sirar 8 — ag i T8l
ST

Aff= §1€ (Lamin board) 3R wgsR 1€ (Fibre board)
fAffia st & 91 & UBR ¢ i IuThT 3= dewf o
forar STTaT @ (S TR/ wisge ST #), e Afedn &
Tafda 7t €
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16. Answer B
Solution
When the two end stations of a line are not
intervisible (due to a hill or high ground in
between), but both end stations are visible from
intermediate points near the line, the problem is
solved by the method of reciprocal ranging. In
this method, two surveyors move alternately,
each guiding the other by hand signals, gradually
adjusting their positions until both are exactly in
line with the two end stations. This process is
repeated back and forth (reciprocally) until the
correct alignment is achieved.
Reciprocal levelling: Used to eliminate errors in
levelling caused by curvature and refraction
when the distance between points is large, not
related to ranging obstructions.
Random line ranging: A method used when both
ranging and chaining are obstructed (e.g., by a
pond or building) — a random line is run near the
obstacle and later corrected.
Line ranger: An optical instrument used for
ranging (aligning) points on a straight line, but
not specifically the method for this particular
problem of non-intervisible end stations.
ST foreft 3@ & gl sifom R Yar-g@R @ fezans =gt 3
(s # ugTSt a1 St gfF g o RN, wifch @1 & FeRe
wegadt figed & Qi sifaw Ram fward 3 &, ot 59 wwea
&l yrReaRes IS (reciprocal ranging) fafer & gt foram
SiTar 81 39 fafer | & gderes -9’ 4 s 9gd 8, g1U &
Hahal (hand signals) ZRT Ter-gER T ATTERM $ed &,
IR dR-4R St AT &l g9 g TG d € 59
deh T fegper a1 sifam RerT &t g & 7 3 S¢| 78
wifehar S-S (URERe U &) 9 e algsTs STdt & 5/
doh gt T@T (alignment) UTed = 81 ST
URWRe AdfeiiT; g ddfelm & aehdr (curvature) 3R
3Uac (refraction) & @RUT g aTell Ffedt st FAT
Rt 3 forg vrait @1t &, ot fiigait & ofrr ot orfrer & —
gGehT ST aner @ Heiy 61 g
Y& g I g8 RAf a9 vl gidt & Sa AT ok
ST QT anfdra g (S8 aTera a1 $9RA & hROT) — e
& U Teh (S 31 Eidl STt g 3R a1g & 38 GURT St
gl

17.

TS ISR: Tg Ueh HATfeehet T & it el a1 ur feigart &t
QT (I7) & & fAg v gl g, «ifeh ag fasy &u
Y 39 9w (315 Sifad €er) o gaTe i fafy 78t 81
Answer C

Solution

Dolomite bricks are made from dolomite (a
mineral composed of calcium magnesium
carbonate, CaMg(COs),). These bricks are
classified as basic refractory bricks because
dolomite contains basic oxides (like MgO and
Ca0) which react with and resist basic slags at
high temperatures.

Refractory bricks are classified based on their
chemical nature:

Acid refractory bricks - made from materials like
silica (SiO,); resist acidic slags. Example: Silica
bricks.

Basic refractory bricks - made from materials like
magnesite, dolomite, chromite; resist basic slags.
Example: Magnesite bricks, Dolomite bricks.
Neutral refractory bricks - made from materials
like chromite, alumina, carbon; resist both acidic
and basic slags. Example: Chromite bricks,
Alumina bricks.

Dolomite bricks are commonly used in steel
furnaces where basic slag conditions are present.
Simge 3¢ Siease (FfRmm iy s,
CaMg(COs), & &1 Geh @ST) & FT3 STt 6 | § 32 ot
&R (3f¥es) sruadas 8¢ (Basic refractory bricks) &
&g # gifipd fhar Sra1 & Hifr Sieke & ek
SiferTss (S’ MgO $fR CaO) gid & it I=a argwH W
&R Ut (slag) & @ ufafhar ad § ok ITar
gfaRiy &ed €1

e 321 e ITeh! A[TATh Tepfel & STUR WR afiehe
foRar Sar &:

3l 3gdcda 3¢ (Acid refractory bricks) - fRiferanr
(SiO,) Sieft Il & a+; STt YTgHe ohl UfRIY e
&1 Jarger: ffcrent 81

&I 31U 3¢ (Basic refractory bricks) - #9T3e,
SiTEe, shivTse SiElt It & &t &R aTgHe @l
Uiy el 81 IaTeRun: Hgrge &8, Sesge §¢1
e sruade 3¢ (Neutral refractory bricks) -
ShIATSE, TgfaHT, ehree St Il & &+ ereiia 3R
&R &I UehR & eTgAel T Ufale et &1 ISTeRoT:
shiATge 3¢, e €

SIAHTSE 3l T IUANT AHAR R it wfeal & fopar Srar
& STet ey ergHe &Y ffat disge gt &
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Answer B

Solution

An optical square is an instrument used to set out
right angles (90°) in surveying. It works on the
principle of double reflection, using two mirrors
(or a mirror and a horizon glass) inclined at 45° to
each other. A ray of light from an object is
reflected first by one mirror and then by the
second mirror, and according to the principle of
double reflection, the angle between the incident
ray and the final reflected ray is twice the angle
between the two mirrors. Since the mirrors are
set at 45° to each other, the total angle turned
through becomes 90° (2 x 45°), allowing the
instrument to accurately establish a right angle.
Jffeehed WRARR Teh U491 457 & fOgepr Iuaiv gdemor &
T (90°) Wifud e & fog fohar Siar 81 a8 -
Wrad (double reflection) & Rgid IR & &t &,
g &) edurt (a1 ues adur 3R Tes &R Tei1e) &1 SugiT
R ST & 7t Ueh-geR @ 45° & 10T 0% 335 &1 1 bt
IEJ I AT dTeft Tep1eT fhRoT Uget Teh SUUT & TRTafcld gidt
2 3% fihe gt anfor @, ok - & Rigia & 9ER,
3mufad feReor (incident ray) R sifaw wmafda fowor
(final reflected ray) & o= @1 ahtor, G141 gUoT & T &
hTUT ST ITIAT BIdT &1 Tk TUUT Geh-g@aR § 45° & chivT IR
w1 gid €, 3oy et gui ahior 90° (2 x 45°) gt Sfrar
g, S99 93 9l U O gHehIv7 Wifud &= urdar g1
Answer B

Solution

Fat lime (also called high calcium lime or pure
lime) contains a high percentage of calcium oxide
(Ca0) with very little or no impurities like clay,
silica, or magnesia. Because of its high purity, fat
lime does not set or harden by itself when mixed
with water — instead, it hardens only through
carbonation, i.e.,, by absorbing carbon dioxide
(CO,) from the atmosphere, which converts
calcium hydroxide back into calcium carbonate
(CaCO0s).

Key characteristics of fat lime:

Slakes vigorously with water and increases
considerably in volume.

Forms a smooth, plastic putty.

Hardens slowly,
(atmospheric CO,) — cannot set under water.

only on exposure to air

20.

Used mainly for plastering, whitewashing, and
non-structural work.

Hydraulic lime, on the other hand, contains
impurities like clay and silica, which allow it to set
and harden even under water (without needing
atmospheric CO,), similar to cement.

Quick lime is calcium oxide (CaO) itself, obtained
by burning limestone — it is the unslaked form.
Lump lime is simply lime in the form of
lumps/pieces (physical form), not a chemical
classification based on setting behavior.

the @rzd (Fat lime) (S 818 ek @sH a1 g 1
oft opgr ST ) & PR Sifaags (Ca0) &t 3T amE
Bt 2, Rt g, Rifdvenr ar At Seft aryfat aga
¥ T Aoyt Tel gt | STU I [T & DRI, The AzH
gt & 91y fAe IR W 9 a1 ok T8l i1 — dfedh a8
thael sIEHE (carbonation) Ufehar & ATeod & HoR
giar ¢, srufa argred @ s egsiieaEs (CO,) @t
JARNTT ek, ST HfRIIH STESITATIS hl AU FierraH
ree (CaCO;) # uRafdd R dar g1

the A1gH i 7 fasivarg

Tt o A1 il & 7aT (slake) & 3R mad # st gieg
gidft 81

T Rk, wifeeh ST gt ST 21
efR-¢fR SR gHaT 8, charet gaT (argHeelg CO,) & Hudh
# 3 R — U & A Fe 781 gt gehdTl

& ®U & WReRT, Ihal (whitewashing), 3R R-
GTATHS Al & folg IUTNT fehaT STaT g1

o SR, gTggifeiah @gd (Hydraulic lime) & g sk
Riferap St sryfRat 81t &, o 50 o & A oft e ol
FHSR B &t 8 (argresetta CO, i rraaehdr & fa),
e & gaH|

farrer @138 (Quick lime) w@d hfe’ray siferss (Ca0)
&, ST AT UcR Sl STelTeny UTed fohaT SITdT 8 — I8 el
(unslaked) =T g1

& @39 (Lump lime) Fae gehsl/edll & U & 1 ¢
(+fifaes =0), 7 foh feT cgagR & SMUR R T I9mEfis
gffervor|

Answer D

Solution

The magnetic needle of a compass is generally
supported on a jewel bearing (usually made of
sapphire or agate) placed on top of a hardened
steel pivot. This arrangement minimizes friction
between the needle and the pivot, allowing the
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needle to swing freely and settle accurately along
the magnetic meridian. The hard jewel resists
wear from repeated contact with the pivot point,
ensuring durability and precision over long-term
use — which is essential for accurate directional
readings in surveying like the
prismatic compass and surveyor's compass.
FITH FI IR g3 IHERIG: T Sad $aRT (jewel
bearing) W &t gidt & (STt SMHdR W i a1 gile S&
T & 1 gt 8), ST Yo hoR i fige (pivot) & st
R IR & A1t 81 I et g3 iR fUae & < avfor &t
AAH T B, Foad g2 @dT U G g9 9o R g
g (magnetic meridian) i &= & Téterar & @R
gl 9| TR I (jewel) fiae foig & a1 IR-aR Tueh @
g arel! forgree (wear) @t T8 oedr g, 98 s gug
Jeh IuANT H TR 3R Fheha o1 et & — o1t st
I (prismatic compass) SR IR ™ oY
Tderor a5t A el feen-FuiRor §g smasaes g1
Answer A

Solution

Mica is a mineral characterized by its flaky,
layered/platy structure that splits into thin
sheets. When present in sand in large quantities,
mica reduces the strength of mortar or concrete

instruments

because:

1. Mica's flat, smooth, plate-like particles have
poor bonding characteristics with cement
paste, reducing the overall cohesion and
adhesion in the mix.

2. Mica particles tend to prevent proper
compaction and reduce the workability and
density of the mix.

3. Mica retains water on its surface, which can
interfere with the proper hydration of
cement and increase the water demand of
the mix, weakening the final structure.

4, Its presence reduces durability and can
make the concrete/mortar more porous and
prone to cracking over time.

Therefore, sand with a high mica content is

considered inferior quality sand for construction

purposes, as it negatively impacts the strength
and durability of mortar and concrete.

3yah (Mica) Ter 01 @fAw ¢ St fastwar sahr

WRAGR, U=it St (flaky, layered) SX@=T & St udett g=af

22.

# fafora 81 St 81 STe 3 | 31yeh Sot AT A HiS[G gidl

8, at ag HieRR a1 dhishie ht ASTedt Y A e 3T 8, Hifoh:

1. AYSH & Iue, R, U=t IG o7 Whie 9 & a1y
R §y fatwaret aret gid 8, e Mg § 9w
T (cohesion) 3R 3 (adhesion) &d gt
ST 81

2. 31y & &UT IR Hg (compaction) i Aerd &
3R fAgror i risfierar (workability) 2T g9 &t
HH F&d Bl

3. 3TYeh 7O g WR U i Aeh oIl g, STt WA &
3fra Serite (hydration) & STeT STt HehdT & SR
fAgror &t art &t JiT @t FT Rt B, o sifad
I AR g1 STt 81

4. zgH IufAfA KU (durability) ot &9 @<t &
AR TG & Y debie/AleR P o fougeh
(porous) T TR TS ! THTGT ITeAT IT el
gl

g9felq, 3T 31y T arelt 3d ot FHfor Ifat & fog

=T T[uTerT aTett X AT ST 8, Fifch g AR 3R dhehic

& AT qUT e U= et ThRIcHS U § THIfId et

gl

Answer D

Solution

Before starting any survey work (including

compass traversing), the surveyor must first

carry out a preliminary

inspection of the area to be surveyed. This

involves walking over the area to get a general

reconnaissance —

idea of the terrain, identifying suitable locations
for survey stations, deciding the layout of the
traverse, noting obstacles, and planning the
overall scheme of the survey. Only after this
preliminary study is complete does the surveyor
proceed to mark and reference the stations, run
lines, and pick up details.
Reconnaissance ensures that the survey is

the survey

planned efficiently and that stations are selected
for good intervisibility and minimal obstruction.

forelt oft Trderor o (erwume dafdiT afgq) ot & FA &
Ugdl, d&ieh ol 999 Ugd! =49 (reconnaissance)
AT BT g — T AT fohy ST aTet &5 T Uah URfAeh
fAderor 81 3T &5 H gHRR YT ohT I SFETSTT 7T,
gderor Rl o folg Iugh T 6t gga™ &, ¢ad &
@rah (layout) @1 Mol &=, srarst &t die @, 8k
Tderor I Tyl TeHT IR ST M &1 39 URMAS
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YA h U 814 o 91 g Fd&rch WLl 1 =gl gd
geof fAufRor srar g, gdermr @ gamar g, ok fdaror
Tohd T 81 IhHaY I8 gRfga aear & fas aderor i
g gREdl & o9 3R WH =Sl Sidgadn
(intervisibility) T =gAaH STem o T1Y A FG

23. Answer C

Solution

Magnesium oxide (MgO) is present as an

impurity in cement, derived from the raw

materials (limestone/clay) used in
manufacturing. According to IS codes, the MgO

content in cement is limited to a maximum of 6%

by weight because excess MgO is harmful to the

durability and soundness of cement.

When present in excess (more than 6%), free

MgO (in crystalline form called "periclase") reacts

very slowly with moisture over time (after the

cement has already hardened), forming
magnesium  hydroxide. This reaction is
accompanied by an increase in volume

(expansion), which occurs long after the initial

setting has taken place.

This delayed expansion leads to:

1. Unsoundness of cement (not high early
strength or high heat generation)

2. Increased tendency towards volume
change/expansion and formation of cracks
(not reduced tendency)

Therefore, both statements given in the question
are factually incorrect/opposite of the actual
effect — excess MgO causes unsoundness,
volume expansion, and cracking, not early
strength or reduced cracking tendency. Hence,
neither statement 1 nor 2 is correct.

Afifes sffeargs (MgO) wive & Ta aiglfg & &u A

Tire g &, St Fmfor § Suhh frg o e Fe A

(T TeR/fAEY) & Ut gl 81 IS i o U, e 7

MgO &t AT St SfAhaH 6% TSI I AT T@T STTdT &

Fifen Sifdes AT & MgO Hiie &t feeraue (durability)

3R gg&dT (soundness) & g g 81T 81

TS Ig fes 7 d (6% @ ifden) disE gar 8, @ goh

MgO (forteetia =0 & e "dRaeisT" gl STdT 8) T

& 91y TH & A1y ggd R-oR ufaforar sear g (Hde &

Ugd & HhaR g T & 915), S9d a=ifaw grsgiauss

s 21 39 ufafkm & @iy ommad # gfg

-::10 ::-

24.

(lo=ar/expansion) gidt &, STt URfYe ST g1 & wrdht
T 915 gidt 8

75 fadifed fier R=faf@d & R s9ar 8:
1. e & 3ggear (Unsoundness) (=@ URf9s
<1<k T 3T HWAT IUTE Tel)

2. I yRadH/far R =RY & fAefor 6 9t g5
yg (H g8 g 78 gaferg, e & fag g 2T
Y JWHh €Y T Toid/aRdfdeh 9Tg & faoda
& — 31fes MgO 3rggedT, IMad fawaR 3R Ry
T SHRYT I9d1 8, 7 foh URfAS s a1 RR Y /A
ggiy Tl g9felq, 9 af &y 1 3R 7 gt o 2 98
2l

Answer D

Solution

Scaffolding is a temporary rigid structure, made

of timber or steel, erected around a building

(both inside and outside) to provide platforms at

different heights/stages, enabling masons and

workers to carry out construction, repair, or
maintenance work safely at various levels.

It is a temporary structure — removed once the

construction/work is completed.

It provides safe working platforms for workmen

and also serves for placing/storing materials and

tools during construction.

Under pinning - A technique used to strengthen

or deepen the foundation of an existing building,

not a structure for masons to work at height.

Shoring - A temporary support provided to an

unsafe or weak structure/wall to prevent collapse

(e.g., during repairs or adjacent excavation), not

a working platform.

Jacking - The process of lifting a structure using

mechanical jacks (e.g., to correct settlement or

for underpinning), not a platform structure.

Scaffolding (¥hwifed) Teh SRt g (rigid) dxa=n

gt &, S cAepet a1 WA § g1 It § 3R W & IRY

3R (3feR T TR ST IR™) @I hY STt 8, arfen fafa=

ATl /AR R WehH Iuelsy gl Toh, foiad Taifasdt

(masons) g sifae fafr= = R QRféra &u & fmfor,

HIHT g7 T@RETG I hR R Fehl

Ig Uoh IR} WRam & — Fmfor/ard o 81 & 91 39

el fear ST g1
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Ig YAl h oy TRIST BRI wichi T e &,
IR AT & SR Tl g SASRY @l @R /dufgd wA &
forg oft STt Bt 81

Under pinning - g Hisial ¥a- &t =g &t Asied ar
TR XA ! dehriich 8, Tg ASTATEITT h HdT3 UR Sl et
Y T T8 8

Shoring - a8 et srfara a1 Sasik da=1/daR @t
ge @ T & g fear o aren s Tgr @ (S
HRAT AT G| GaTs & ERM), Tg hriehi) wiehi Tgt
gl

Jacking - gg Tife Seh FI TErIdT ¥ T St IS
gfehar & (S settlement YR a1 underpinning &
ferg), a8 wieth T et 81

Answer D

Solution

In plane table surveying, inaccessible points
(points which cannot be reached physically due to
obstacles like a river, pond, marsh, or steep
slope) are plotted using the method of
intersection. In this method, the plane table is set
up at two different known stations, and rays are
drawn towards the inaccessible point from each
station (without measuring the distance to that
point). The intersection of these two rays on the
plotting sheet gives the exact plotted position of
the inaccessible point. Since no direct distance
measurement to the inaccessible point is needed,
this method is ideal for such situations.

Method of radiation: Used when the point is
accessible — distances are measured directly
from a single station and rays are drawn radially.
Method of traversing: Used to plot a series of
connected points by measuring lengths and
directions of successive lines between stations.
T ¢t FaeTor H, gifA feigatt (inaccessible points) @t
(o foigatt ae «ifaes ®u & 781 ugan ST Tepdl, S 7Y,
dTelle, &olgel, AT ol &ell o hRUN) Fexdas fafdr
(method of intersection) T IUANT &eh Wi fhar
ST g1 39 fafd #, @ ¢aret el &t S-S A1d LMY
QR WU foha STaT 8, SR s R 9 giid fog &t ok
A2l (rays) @t ot & (39 Rig ae g A R
e fte UR 39 g1 foroTt a1 ufdesde (intersection)
it fiig 1 wdies wite 61 ¢ RARY a1 31 9% giw fig
Jon deft g AT Fi sraghdT T8 gidl, g fafyr ot
gRRfEfeat & g smesf 81

26.

27.

Feqer fafd: qa v gidt ¢ w19 foig g (accessible)
gl — gRal WY gor & W & Adt St € ok faot
Fegat wu § @it St 81

o TR ohfiieh © 0 @ TR gU Rigait & sjer At @3
o ot a3t i &eg g fasm ATge wile e & forg uaT
gidt 81

Answer B

Solution

Statement 1 - Incorrect: The compressive
strength of concrete is strongly influenced by the
water-cement ratio, but it is not governed by it
alone. Strength also depends on factors such as
compaction, curing, aggregate properties,
cement type, age of concrete and workmanship.
Statement 2 - Correct: At a high water-cement
ratio, concrete is already relatively fluid and can
be compacted easily. Therefore, vibration
provides little or practically no improvement in
strength. Excessive vibration in such wet mixes
may even lead to segregation or bleeding.
Statement 3 - Correct: Proper grading of
aggregates reduces voids and improves packing.
Improper grading increases voids and water
demand, thereby adversely affecting the
workability of concrete.

Therefore, statements 2 and 3 are correct.

HUYF 1 - TeId: chehlc I HUled M R Fd-HiHe
3uTd (Water-Cement Ratio) <1 sigd 31feies UTa giar
g, Afch I dhaet 38t IR R 7181 et | I hrdes,
FAT, Qilivie & T[0T, e T UhR, chehic i I aAT
FrigRrerar 31fe WR |t AR et 81

HUF 2 - el S STeI-HHe AFUTd AT gidT 8, dt chshic
AT ugel @ &) sl waTal (Fluid) gtar g $iR smart &
A gl ST 81 SAfIY hu= e @ Igeh! g | fasiy
g &1 gidT1 a1ferer s & U AT § Segregation ar
Bleeding +ff gt Wehdt &1

HYA 3 - el Ge &I 3fRa AT @ Rk @™ (Voids)
%A BId & 3R T et kg AT gid &1 rgfaa AT
T voids 3R Ut & smasaerdr Fedl §, fad dehie &t
rifefierdr uarfad gt 21

37d: ¥gl I &: (b) 2 and 3 only / dhad 2 3R 31
Answer C

Solution

Grading of aggregate refers to the particle size
distribution of aggregates (from fine to coarse) in
a concrete mix. The primary purpose of proper
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grading is to achieve reduction in voids — by
using a well-graded mix of different particle sizes,
smaller particles fill the gaps/voids between
larger particles, resulting in a denser packing
arrangement with minimum void space.

This reduction in voids is the fundamental
objective, and it leads to several beneficial
secondary effects:

Adequate workability (achieved as a result of
proper particle packing and reduced friction)
Higher density (achieved because voids are
minimized)

Better durability (achieved because a denser, less
porous  concrete  resists  water/chemical
penetration better)

So while workability, density, and durability are all
important benefits/outcomes, they are
essentially consequences of achieving minimum
voids through proper grading. The direct and
fundamental purpose of grading is to reduce the
voids in the aggregate mass, which in turn
requires less cement paste to fill those voids,
making the concrete more economical, dense,
and strong.

Tifiiie i 3T (Grading) hshie fagor & qfited & ot
IR faaror (A @ A1 de) ot Jefofa ol &1 3Ra
ST o1 77 I Reh W (voids) & &t =T & —
fafd=1 @uT STRRT & Ueh 3reedt axe @ de fhy g Mg
T IJTTNT hch, Bl HUT I8 HUN & i & Sfaxrer/Reh

1Y Yeh o AfchiT et st 81

s Tl # ag St geid I8 8, R I8 3 ARy
fgdiiaes gurat &t &R o STt 8:

g Frifiedr (SRa ot Ofh SR @9 avor &
gRUmTE=ey Ut gidt 8)

Id T (frh @ =gAaw g9 & RO U EiaT 8)
YR RF$u (Tem, w0 Begeh dehle ur/Emafs
TART T SgdR U=t et ch hIROT UTWT 8idT 8)

ggfoy, Sefh ersfiadr, @@, R Reua T
Agayut ar/uRomd €, & ga wu & Ifa ST & Aregw
Y A e W U e o gRoTH g1 ST a1 v
3R gerd Ied Tiifie saaa™ J R<h T &t A AT
g, g aRumasy 39 R<h WAl &t w=RA & g &
e O i AEThdar gt 8, Sed dhehle sifden
foRmrrctt, To= SR AoTegd =T 81

28.

29.

Answer B

Solution

An alidade is a sighting instrument used in plane

table surveying for drawing rays towards an

object. It consists of a ruler (base) with sighting
vanes (or a telescope in a telescopic alidade)
mounted on it. The straight edge of the ruler,
which is used for drawing the actual line of sight
on the plotting sheet, is called the fiducial edge.

This edge is precisely aligned with the line of sight

so that the ray drawn along it accurately

represents the direction to the observed object.
gfeies (alidade) e gf® (sighting) a1 & e IuatT

i ¢t FaeTor 7 fohet a¥g &Y 1R foReor (ray) @i &

ferg fenan STl 81 56 Qeh TR (3MMUR) giaT 8 g w gfe

a4 (sighting vanes) @ gid & (a1 efi<enifte gferes A

Uch ¢l ehlT o7 8idT §) | TR ohl ag Tier fohaRT, fogent

U wiften 2ffe TR arfae gfe W@ (line of sight)

e & g fovar Smar 8, 3 fhegfma o (fiducial

edge) gl AT g1 T8 foharT f® @ & a1y wéta su @

W& (aligned) g1 8, orad 39eh GgR @i=h 3 fawor

3 TS a%g I s ot el & & qfdt 8

Answer D

Solution

Durability of well-graded concrete depends on

multiple factors, and all three given statements

are correct considerations:

1. The environment - The exposure conditions
(mild, moderate, severe, very severe,
extreme — as per IS 456) significantly affect
durability. Factors like presence of sulphates,
chlorides, freeze-thaw cycles, carbonation,
and humidity in the surrounding
environment directly influence how long
concrete will last without deterioration.

2. Cover to embedded reinforcement -
Adequate concrete cover protects the
reinforcement steel from corrosion caused
by moisture, chlorides, and carbonation
reaching the steel. Insufficient cover leads to
early corrosion of reinforcement, cracking,
and spalling of concrete, drastically reducing
durability. IS 456 specifies minimum cover
requirements based on exposure conditions.
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3. Shape and size of concrete member - The
shape and size (i.e., the surface area to
volume ratio) of a concrete member affects
the rate of heat dissipation during hydration,
moisture movement, and the extent of
exposure to the external environment.
Thinner or more complex-shaped members
are generally more vulnerable to
environmental attack (like carbonation,
chloride  penetration) compared to
thicker/bulkier members, thus influencing
overall durability.

Since environment, cover to reinforcement, and

shape/size of the member ALL genuinely

influence durability, all three statements are
correct.

It g 9 U oy 7Y dhehie &t fearrau= (durability)

3 hRehl TR ¥R et §, 3R g Qg =t oo wgt foar

&

1. ugfeRor (The environment) - TaguisR fRfaat
(g<ht, gemm, TR, erda TR, TRT — IS 456 &
IER) RATHU ot Agayul &0 § U el 8l
U & ITdTaRoT # Tothed, FARIZSH, hiT-f
Teh, IR, 3R TH S hRes WY gwifad hd 8
foh ehchie fomT @R U foha @war dah fea

2. USs RgAwidde &1 har (Cover to embedded
reinforcement) - Taftd hehle her RgAwidAe
W ot T4, FARIESH, 3R FHEHIT & LIl doh
Uga+ ¥ g art &Rl (corrosion) ¥ SGTAT g1
AT haR § RTmhiide &1 el erv, @R, 3R
ehehie ol Wifel™ (geT) i 8, Fored feehraus ahrdh
& gl ST 81 IS 456 TauieR ffaat & smar )
ATH PR TGRS AT wear 1

3. chehic 9GH &I SMHR 3R A1Z (Shape and size
of concrete member) - &hshiec Y& T 3MTHR 3R
1S9 (AT I &5 ¥ Ia I SUTd) STadie
(hydration) & &R ST fagsi= et &z, Tt & 71fq,
3R 18 ATdTaRUT o HUh chl AT vt TIfad el
g1 udet a1 1fdes S STThR aTel Ted MHAR R
/9 Wt i ger § o g (S
HIAHLH, FARTSS TaAL) & Ul s dagazhia gid
€ 39 YR 997 fehrahue ot grfad sed gl

HTRR/ATEH — I Gt aad A RArsua ot gefad sed

g, safog it e T )

30. Answer B

31.

Solution

When the plane table is set up at a station whose
position is not yet plotted on the sheet, and rays
are drawn towards points of known (already
plotted) location, these rays are called resectors.
This forms the basis of the resection method,
used to determine and plot the plane table
station's own position on the plotting sheet. By
drawing resectors to two or more known points
and locating their point of intersection (using
methods such as the two-point problem or three-
point problem), the position of the occupied
(unplotted) station can be accurately fixed.

This is the opposite of the intersection method,
where the plane table is set up at a known station,
and rays are drawn towards an unknown/
inaccessible point to plot its position.

ST Wi 9ot fohelt U8 WM R Wi fohar Srar @
foradht ffa efte wr anft wite 78 A 1 &, ofk 71a (vset
 wife g Tg) T ardt Rigadt dr oik Aot i sl
g, dt 37 foRRun ot R (resectors) &gl SIIAT 81 T8
RAa fafdr (resection method) @1 SMYR 4T 8,
fSrgeRT IUTNT @i et R ol W i fRAfT &l @i
ffe R FufiRa ok wie &= & g fhar smar g1 & ar
ufdeser foig (S g-urde ieem a1 ofi-utde Ureem fafdai
GRT) ! I &ech, 3Tfdepd (STics) R Fi ffa @éan
&0 § w1 &Y ST Gehdt 81

Tg 39’ fafd (intersection method) & fausia &,
fOeH @i ¢oet ot F1d ®H W wWifua fhar sirar 8, ik
STt fRig Y R wite @ & forg Sy ofie famet
it STt |

Answer A

Solution

High Performance Concrete (HPC) is specially
designed to provide better strength, durability,
workability and long-term performance than
conventional concrete.

All the listed materials play an important role:
Cement - acts as the main binding material.

Fine aggregate - fills smaller voids and improves
packing.

Coarse aggregate - provides bulk and strength to
concrete.
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Water - is required for hydration of cement and
workability.
Mineral admixtures such as fly ash, silica fume
and GGBS improve durability, strength and
microstructure.
Chemical admixtures such as superplasticizers
help achieve high workability at a low water-
cement ratio.
Therefore, all six constituents are relevant for
High Performance Concrete.
High Performance Concrete (HPC) ! Q=g dhshie
&Y o1 | 3rfdeh e, ey, srrdsfierar aur dgar
ErdepTent Uesi= Ut &heq & forg sy =0 @ fewirs foran
ST 8
Rq 7 ol Freeh o Aot i g &
Cement [ e - g& IS Uare o1 &R ohar 81
Fine Aggregate / Hgi9 @il - BI¢ Rk =T it =ar
& ofik afdh gurar 81
Coarse Aggregate / AT Qififie - dhehle aht maa- 3R
e geH ST gl
Water / ot - @i & gget™ aur srisfiear & fog
CICECa ]
Mineral Admixture / @fsT fsre - Si€ Fly Ash, Silica
Fume 3R GGBS, dhhie &t g vd Reprau- derd & |
Chemical Admixture |/ Ig@fAe f@sd - S
Superplasticizer, ®" water-cement ratio R off
38t workability U&H & 8l
Id: eIk e: (a)1,2,3,4,5and 6

32. Answer C
Solution
A telescopic alidade is a plane table accessory
fitted with a telescope having a vertical circle and
a stadia diaphragm (stadia hairs). It allows the
surveyor to obtain both horizontal distances and
vertical distances (elevations) directly, using the
principle of tacheometry (stadia method),
without the need for chaining. By sighting a
graduated staff held at the point and reading the
stadia intercept along with the vertical angle,
both horizontal distance and difference in
elevation can be computed directly — making
surveying faster, especially in areas where
chaining is difficult (rough or hilly terrain).
Plane alidade: A simple alidade with sighting
vanes (no telescope), used only for drawing rays

-0 14 -

33.

Planimeter: Used to measure the area of a
plan/map, not distances in the field.

Clinometer: Used to measure vertical
angles/slopes, but not for directly obtaining
horizontal and vertical distances without
chaining.

efehiftes Uferiss (telescopic alidade) Tah @A ¢aat
e U ¢ e gah Eefiania o gt g, fored g
F@feR g (vertical circle) 3R ®fear /e (stadia
hairs) gid ¢ g8 Tde&h ol eframdl (afeiag) /xfear
fafdr & Rgia o1 STl ek, fomm AT fohg, wfite éfast
Rt ok Fefer gRat ($aré) &1 o e & gl
&ar g1 fig R 3@ 7Y AU Wt dl dEae R wfean
g« (stadia intercept) & AT JHEATER HI0T Pl UGHT,
Aot g ofR FamE o1 SiaR e T foha ST Wehe & —
fSod gderr a1 gt Sran 8, fa”iy wu @ 39 &9 7 St
AT AT HISH T § (Serg-TTerg AT UETST AT |
T giores: I8 Ud M Uloes ¢ fod gt o
(sighting vanes) gid § (eefiwhiu Fgl), fSrgar IuamT
et ot e & forg g & — a8 P g 7 =
HehdTl|

THTHIER: 39T IUANT et FistT/amfRe & &l &t
T % forg e 2, 8 F gl T & forg
faeIHieR: 39T IUTNT FHeaieR HivT/a AT & forg
BT 8, ARtk R AT & RS e ok Seater gRar
T e o g =T8T

Answer D

Solution

Cast iron is an iron-carbon alloy containing a
relatively high percentage of carbon, typically
ranging from 2% to 4.5% by weight. This high
carbon content is what distinguishes cast iron
from steel and gives it its characteristic
properties.

For comparison:

Wrought iron: Very low carbon content, less than
0.15% (or up to 0.25% in some classifications) —
highly malleable and ductile.

Steel: Carbon content ranges from about 0.1% to
1.5% (mild steel ~0.1-0.25%, medium carbon steel
~0.25-0.6%, high carbon steel ~0.6-1.5%).
Castiron: Carbon content ranges from 2% to 4.5%
— high carbon content makes it hard and brittle,
with poor ductility and malleability, but excellent
castability and compressive strength.
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The high carbon content in cast iron typically
forms as free carbon (graphite flakes, in grey cast
iron) or as iron carbide/cementite (Fe;C, in white
cast iron), which significantly affects its
mechanical properties — making it brittle and
unsuitable for tensile applications but excellent
for casting complex shapes and providing good
compressive strength, wear resistance, and
vibration damping.

IR AT (TeTat AgT) Yo Atgl-chre msierg (alloy) &
S srdemea = ufderd | whre giaT 8, ST AHaR W)
o & A ¥ 2% & 4.5% doh gidT 81 Ig I chleiA
It €l hTee SRR Y Wiel @ ST il § 3R 38 3Tk
fafre o1 g et 81

T & g

e AMRA (Wrought iron): Igd & eateis 9rdt, 0.15%
9 oA (A1 p© TITAON & 0.25% dh) — AR a9
(malleable) 3R w=fieT (ductile)l

W (Steel): rel Gt 9T 0.1% & 1.5% deh Biat
2 (vrges Wi ~0.1-0.25%, ALAH HeA Wi ~0.25-
0.6%, < ela el ~0.6-1.5%) |

TRe 3RRA (Cast iron): e I 2% & 4.5% dd
gt 8 — I=a hre Il 38 @R SR AR (brittle)
SPE ol &\dl (castability) SR ddtea «kh
(compressive strength) gidt g1

HC ARRA | I HE Gl AHAAR R Th re
(U MR H Uh1se & Teal & & H) I1 MERA
Fraigs/diHcrEe (Fe;C, 15 S A #) & &u 7
Tt 2, St g At O B Heeyel U & vl
A 8 — I8 MR R I IguAN (tensile
applications) @& folg sug<h At 8, @fdhd Sifea
ST Y BT & oY IepE ST @ SR ared et
o, fogm@ ufoRlg (wear resistance), SR @&ud
ALY (vibration damping) U&H &t 81

Answer C

Solution

Air seasoning is a natural method of seasoning
timber in which wooden logs or planks are
stacked in a well-ventilated place and allowed to
dry by natural circulation of air.

This process is relatively slow and generally takes
about 120 to 180 days, depending on the type and
thickness of timber and atmospheric conditions.

35.

The main purpose of seasoning is to reduce the
moisture content of timber, which improves its
strength, durability and dimensional stability.

Air Seasoning (arg gRT HI1f=7) dhe! St g@™ FHi 7
UTehfcieh fAfd 81 3TH cTeha! & Ig| a1 %l hl 3=} gaTaR
SITg WR 3Fd & & I@HR UTepfdeh I o A1eqH 8 g@mrn
SICIE

gg ufchar srdemepa ot gidt & Sk amT=ad: d T 120
T 180 & o1 Ty X<t &1 I8 IHY el & PR, He
T ardreror & aRfEfaat ©R AR a=ar g1

HrafT a1 77 I8 dAdke! # IuEAd 7= (Moisture
Content) @t A ST 8, oI ad ITeh! T, fehraud
JYUT 3R hi FRRAT I 81

Hence / 31d : (c) 120 to 180 days / 120 & 180 f&=1
Answer D

Solution

A dumpy level has its telescope permanently
fixed (rigidly attached) to the vertical spindle, and
it cannot be rotated about its own longitudinal
axis or removed from its supports independently.
All adjustments in a dumpy level are done using
the levelling screws and the movement of the
bubble tube, rather than by rotating the
telescope in its supports. This is in contrast to the
Wye (Y) level, where the telescope rests in Y-
shaped (wye) supports and can be rotated in its
own axis or even lifted out and reversed, allowing
for easier and more direct adjustment and
testing.

Wye rotated/lifted
independently in its Y-shaped bearings — used
for easy adjustment checks.

Hand level: A simple, small hand-held instrument

level: Telescope can be

used for rough levelling; not related to this
specific classification.

1.O.P. level (Investigation of Precision level): Not
relevant to this

a standard classification

distinction.

st dtaet (dumpy level) # efieenly WRft &0 & (g1
q) FeieR fWed @ JeT 81aT 8, 3R 38 ot argeed 4t
(longitudinal axis) =R Wd3 €Y & GARIT AT 30 TR
¥ g1 I8! ST chdT| SHT dadt # Tt FHRS aAqfenT
h 3R 99 g Rl 71fd & AremH 9 fhg 9d €, T R
Ffeniy ol 3T SMuR & gATRR| I8 AT (Y) daa I =
g, oirg# Ty Y-3TaR (wye) & STuRT & feehr glar &
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3R 3 ST g R AT ST Hehd & AT TG doh foh dTeR
fepTereny Ieer ot fopam 11 Fenar €, fSog womate ok
TAeToT ST SR SHfdeh Ueger gt ST 8l

g et CelehIY ohl §Hh Y-3ThR o SR H TWds U
Y AT /SST ST Fehdl § — Tg ST GHARISH Sd &
forg v gar 1

&€ SiaeT: T JTYRUT, BieT 81U | YehgA aTel1 4 & fSigent
ITTNT HiE dR W SAafen & forg fvar sirar @; g 39 gy
Fiffereor & Heifda =&l 81

8.3 dY. daeT: I8 39 AS ¥ Hefdd A affensor g1
gl

Answer B

Solution

When a tree is felled and all its branches are cut
off, the remaining trunk portion is known as a
"log." This is the primary raw form of timber
obtained directly from the tree, which is then
further processed (sawn, converted) into various
commercial timber sections like planks, battens,
baulks, etc.

Plank: A piece of sawn timber with a width more
than 50mm and thickness less than 50mm (a flat,
broad piece of converted timber).

Baulk: A squared log of timber, obtained after
removing the bark and slightly squaring the log
(an intermediate stage between log and finished
converted timber), typically with a minimum
cross-sectional dimension of about 50mm x
50mm or more, used mainly for larger structural
members.

Batten: A piece of sawn timber with a width less
than 50mm and thickness less than 50mm (a
narrow strip of converted timber).

So, a log is the basic/raw trunk of the tree (after
removing branches), which serves as the starting
material before it undergoes conversion (sawing)
into planks, battens, baulks, or scantlings.

ST9 Ueh U i ahIeT SITdT & 31R ITchl Gt amrarsti &l ger
f&aT STrar 8, ot AW a= & ¥ Sl AT (Log)" hel SiTdT 8l
Tg Us @ de uTd dAehet ol IR dheat w4 g, 19 a1
# fafS= caraaTiie dens! o SIGHURTI SIY Wich, sted, dieeh
3fe & ot Tarfad (smr/uRafda) famar sirar g1

@i (Plank): 3Rt T8 el T Ueh gohel SITeh! d1eTs
50mm 9 31fde 3R AerE 50mm & A gidt & (aRafda
SRl T Yeh FU, TST gohe) |

37.

dfeeh (Baulk): st I Teh TR 1g], STl BT geH 3R
AR 2t ATST <AehR T & I1E U gl ¢ (AT 3R daR
gRkafdd et & sta Yeh Hegad! axuT), AR TR gAdH
ShIG-GFMe S 9T 50mm x 50mm a1 358
31 gidT 8, e IuahT Jg U 4§ a8 T3-S
gewt & forg forar Smar g1

Je (Batten): 3R} TS et T Teh oheT foldehl TeTs
50mm ¥ &H 3R Al 50mm 4 &7 gidl & (aRafda
RSl Y Teh TRl UL |

g9felq, ANT O T Jof/ehedl o1 & (marsft &l g &
1<), STt Wich, s, dicdh, a1 WheferT # gRadH (SRT) &
oA § ugd URfHe arfl & ®U H i et g
Answer A

Solution

The Ramsden eyepiece consists of two plano-
convex lenses of equal focal length, mounted
with their convex surfaces facing each other, and
separated by a distance equal to two-thirds (2/3)
of the focal length of either lens. This design
helps reduce spherical aberration and chromatic
aberration to a good extent, and it also allows
cross-hairs to be placed between the two lenses
(at the plane where the image is formed), making
it suitable for use in surveying telescopes where
cross-hairs are essential for accurate sighting.

In contrast, the Huygens eyepiece uses two
plano-convex lenses of different focal lengths
(field lens and eye lens, typically in ratio 3:1),
separated by a distance equal to two-thirds the
sum of their focal lengths — and it cannot have
cross-hairs placed in true focus, making it
unsuitable for surveying

instruments (used

mainly in low-power microscopes).

TS oMs-dg (Ramsden eyepiece) # THM hidhd
TS aTet &l WiHl-hraad o gid 8, [Siv6 39 UehR @
SITaT ¢ foh 3Rt I« 9@ (convex surfaces) Tah-gaR
918 & a-fagTs (2/3) & sRIeR gt g1 I8 fesmsa mefta
fduam (spherical aberration) SR afties fagem
(chromatic aberration) &\ aTthl &€ dh &l & | Heg
AT 8, 3R Tg &l ol o dfie (STaT ufafdd s=1a1 8) shig-
IR A & oft srgAfa a1 8, Foad ag deror et o
3TN & g Iugsh gidT 8, STal |l gf® (sighting) &
T shrg-8aR 3MaTeh gld 81
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39 fmdd, geta ems-f (Huygens eyepiece) ®

=T hichet TaTg (SMAAR TR 3 : 1 3guTd & hies ag 3R

TS 39) aTet & WAl-had A §id 8, St I thithel

RS o 1T & &1-fIgTE & SRR gt R ol g & — ofiR

TIH Shig-gaR i AIdfdeh hichd UR gl @1 ST GehdT,

e g wdermr 33 & Y srugsh gar & (I8 qea:

HY-0fh a1t GerefRiat & v giar &)1

38. Answer A

Solution

1. Dry rot in sap wood is caused by fungal
attack - Dry rot is a type of decay that
primarily affects the sapwood of timber and
is caused by fungal attack. The fungus
consumes the cellulose in the wood,
converting the wood into a dry, brittle, and
powdery substance, even though moisture is
required initially for the fungus to grow (the
term "dry rot" refers to the final dry, crumbly
condition of the decayed wood, not the
absence of moisture during the process).

2. Brown rot in coniferous woods is a result of
fungal attack - Brown rot is indeed caused by
fungi that specifically attack the cellulose
component of wood, leaving behind the
brown-colored lignin. This type of decay is
commonly  observed in coniferous
(softwood) species and causes the wood to
shrink, crack across the grain, and crumble
into brownish, cubical fragments.

3. Alternate wetting and drying of unseasoned
timber causes 'powdery' form of decay in
wood - When unseasoned (green/wet)
timber undergoes repeated cycles of wetting
and drying, it creates favorable conditions
for fungal decay to develop, which breaks
down the wood fibers over time and results
in a powdery/crumbly form of decay, often
referred to as "wet rot" progressing into
powdery decay.

Since all three statements are factually correct

descriptions of different types of timber decay

caused by fungal attack, the answer is (a) 1, 2 and

3.

1. dugs # g e et et F HRT gaT & - 7 e
Teh UGR T &9 (decay) & STt &7 U ¥ ddhs! &
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QUGS ol T ehdT & 3R UhiTel gHel oh ShiRUT gidT
81 G Tehel B eeilst T ITUNT el 8, Forad
dehe! g@E, WR, R ot S uardf # aea ST g,
0 g W & ded & fog grena # Gt
TG Bt & ("S1S A" e &TUE TTehe! &
sifam gdl, Ropd A ol Tefdfa awar &, 7 &5
gfehar & SR A+ &t SrgufRAfa &l |

2. Y AHhS! F 13 e BT gHeA T TRUMH § -
T3 e arkad H I Ui & hRUT gidT g St fa
T J Ahe! & Jeellol Tedh TR gHe &hid &, [T
R 1 &1 fif A9 g ST 81 39 IR @ &
AR TR RIfRE (Fiegs) Teifadt & @ Srar
g 3R @hdl ot Reptear §, grain & R-UR =R
STl 8, 3R 4R A1 & TAThR ghel | ars &aT &

3. ordivire el & a-a @ e o T @
ARl H &g & 'YUI' U I Hdl § - S
unseasoned (g&/fiet) st et SR g g &
IR-IR Tehl  T[oRdT &, dF T§ TiTdl &1 o fapid
B & fory ergeper uRTRATYE! aaTelt 8, St g9 & ary
wThel o el Y e et & i er  Tof/ARaR =
# uRura gidt 8, fSr2 /R wet root & Jfoid &g &
e oh &Y H Hafdd forar ST 81

Hfch AT Y Thitel Fc! & hRUT §iF dTel! AIche! o &
& ff= Rl & qearcAs ®u § @) oz &, gafeg
IR (a) 1,2 and 3 &1
Answer C
Solution
When a lens or an optical system (such as a
telescope) is corrected/free from spherical
aberration, it is said to be aplanatic, and this
condition is called aplanation. Spherical
aberration occurs when light rays passing
through different parts of a spherical lens (near
the edges vs. near the center) fail to converge at
exactly the same focal point, causing blurred or
distorted images. A properly designed telescope
objective lens is corrected for this defect, and the
state of being free from spherical aberration is
termed aplanation.

Achromation: Refers to the absence/correction of

chromatic aberration (color fringing caused by

different wavelengths of light focusing at
different points) — not spherical aberration.

Chromitation: Not a standard optical term.
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Ablation: Refers to the removal of material (used
in contexts like laser surgery or erosion) —
unrelated to optical aberration correction.

9 dls o9 a1 i A (99 ¢efientu) e

fqua @ goh/gUmT gom gl g, @ I YwHiea

(aplanatic) &gl STaT 8, SR 39 3@l i TwHRH

(aplanation) &gd g1 M e a9 giar § si9

MATRR A9 & 3reT-31e fged! (fhR s dhe & ur)

¥ TR drett g fawul &l T & wiha foig W

JfHERA (converge) 78l g, O gerett a1 faepa sfa

It 81 U e & @ fewme fahy my fiwn &

Hisoiferd o9 # 39 QW ! URT STl 8, IR Merehra

fages @ 7k 81 I SraeAT ot YA gl ST 8

31hAA (Achromation): Ig aftfes faue= (chromatic

aberration) (warr &t faf=r gt & SrewT-SreT

figal R wied g4 & HRUT A gyaoE) G

Ui /gurR ot gfdr & — Merehia fages ot 781

SHITAER: Tg i3 HI-Ich UhITRIEhT (optics) 1&g 81 &

UsieM (Ablation): I8 9l & gea (9 ok goisl,

IS # WRIeh) ! Telofd &l & — I8 Uehhy e

gUR & H&ifdd 781 81

40. Answer D

Solution

1. It is always greater than 2 - Incorrect. The
specific gravity of wood is generally much
less than 1 (typically ranging from about 0.3
to 0.9 for most timber species), since wood is
mostly cellular/porous in structure and
lighter than water. It is never greater than 2.

2. ITtislessthan 1 - Correct. Most wood species
have a specific gravity less than 1 (i.e., they
are lighter than water and can float), which
is a well-known characteristic of timber,
ranging roughly from 0.3 (very light woods
like balsa) to about 0.9-1.0 (very dense/heavy
woods, occasionally close to or slightly above
1 in a few very dense species, but generally
taken as less than 1 for practical/standard
purposes).

3. It is not dependent upon temperature and
equilibrium moisture content - Incorrect.
The specific gravity of wood IS dependent on
both temperature and moisture content. As
moisture content changes (especially below
the fiber saturation point), wood shrinks or
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swells, affecting its density/specific gravity.
Similarly, temperature affects the wood's
dimensions and hence its specific gravity as
well.

4, It is dependent upon type of species -
Correct. Specific gravity varies significantly
between different wood species due to
differences in their cellular structure, density
of wood fibers, presence of resins/
extractives, and porosity. For example, balsa
wood has very low specific gravity (~0.15),
while species like ebony or lignum vitae have
much higher specific gravity (~1.0 or more).

Since only statements 2 and 4 are correct, the

answer is (d) 2 and 4 only.

1. T8 AR 2 & 31 i1 8 - 7ot | diehe! ol fafre
T AR TR 1 & Igd o gidT & (SHfehisr denst
TSttt o fg SmHdR R & T 0.3 § 0.9 dah giar
8), Fifch RSt AT H SATGIR HIRAehia /g
(porous) gl & 3R Uit & gechl gicit g1 ag St off
2 ¥ 31fdes 7t giam

2. T8 1 A FAGAIG - ol TR cThal TSIl el
ffRTe e 1 9 & giar & (srufd 3 ar & gkt &l
& 3R &R Hendt 8), STt cTehe! hl Teh Ulig fasiwar g,
S T 0.3 (ST Sieht SIgd gochl dichfedi) T oy
ST 0.9 - 1.0 (Jgd T9+/9RY SIehfedi, $© Igd
e gotfaat § epeft-apeft 1 & wdte ar ater Sifdep)
doh giaT &, Afehd THT=Id: T8I /AT-eh Il &
T 1 ¥ &8 7T STTaT 8

3.  Ig YA IR GraTae TH &t g (equilibrium

moisture content) R AR T& HRAT - T
RS ol fAfAE ¥ aruAT SR A+t &Y 71 S R
AR Fear &1 S-S T i JE gead) g (Rdw
&Y § HgeR IR foig & A1), doret Rigredt ar
Gerd! 8, St 39 Beicd /fATIE 1o et T et
g1 st aRg, o oft et & mart &t uarfaa
AT & 3R oY 3T fafde o & o wwfaa
FHAT I

4. Ig USid & UbR W AR &ear g - ggl fafa=

ehe! gt & st fAfE o # Ieh! Sifrehr
SR, et & it ¥ u, Yo/ CaReT &
Sufedfd, 8k f&gar (porosity) & SidR & &HRUT
HEAUT iR BIelT 8| JATERVT o foIy, STet wTehel bl
fafere e sgd @A gidr g (~0.15), Sfafdy Aag™
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(ebony) a1 ferr=e argét St genfaat a1 fafre o
g 31fereh g & (~1.0 T 3iferep) |

Ffch dhact e 2 R 4 ¥ 8, 9feg SR (d) 2 and 4

only g1

Answer D

Solution

Parallax in a surveying telescope occurs when the

image formed by the objective lens does not

coincide exactly with the plane of the cross hairs.

If parallax exists, when the observer moves their

eye slightly up/down or sideways while looking

through the eyepiece, the image appears to
move relative to the cross hairs.

Proper focusing involves two steps:

1. Focusing the eyepiece — so that the cross
hairs appear clear and distinct to the
observer's eye.

2. Focusing the objective — so that the image
of the object is formed exactly in the plane of
the cross hairs.

When both these steps are done correctly and
parallax is completely eliminated, it means the
image of the object and the cross hairs lie in
exactly the same plane. As a result, moving the
eye doesn't cause any relative movement
between the image and the cross hairs —
ensuring accurate sighting/reading.

gderor R A Riem (parallax) 99 glar & <@

sifealfaRa o9 gRT a1 URfe w209 & a1 @ Regel

Aot g1 @11 afe Rrcterd HiSg g, af STd Uareh Ut i

&l AeT FWR/HR a1 3eR-3R Berar omsdig T & g,

@ ufafde shier 20 & Trder et gon udtd gtar 21

3Rd BT & gt =Ror anfAe &
1. 3MTSHIY ohl hihg heaT — dlfch shig T UeTeh
3G &t WE 3R T earE 2

2. Jiissifaed ot Hihd ST — difch a¥g a1 ufdfea
Sleh oh1T 899 o dcT | I

e T Q1 TR0 ot &1 & fohy I 8 9k Rt It g

9 G gl ST 8, ot 39ah1 o7 ¢ foh g a1 ufdfea sk

Y gad fdepd Ueh g1 ao1 A U gid g1 TRumIE=T,

i fgem & ufdfda ok i g & o9 wis amde afa

T8l gidl — f99d aéa gfe/usa (sighting/reading)

g gar 81

Answer A

Solution

Star shakes are radial cracks/splits that occur in a
log, radiating outward from the pith (center)
towards the outer surface (bark/sapwood) of the
tree. These splits are typically wider on the
outside of the log and narrower (converging)
towards the pith at the center, giving them a star-
like appearance when viewed on the cross-
section of the log — hence the name "star
shakes."

Star shakes are usually caused by excessive/rapid
shrinkage of the outer sapwood layers due to
exposure to sun and wind during seasoning,
while the inner core remains relatively
unaffected, causing radial cracks to develop.
Annular rings: These are the growth rings (also
called annual rings) visible in a cross-section of
the log, formed due to seasonal growth
variations — they are concentric circles, not
splits/cracks.

Cup shakes: These are curved splits/cracks that
occur along the annual rings (following the
curvature of growth rings) rather than radially —
they separate one growth ring from another
partially or completely, forming a cup-like
separation.

Radial shakes: While the term sounds similar,
"star shakes" is the specificc standard
terminology wused in timber technology to
describe this particular pattern of wider-outside,
narrower-inside radial cracks. "Radial shakes" is
not the standard classified term used in this
context.

WR AT (Star shakes) AT & g1 arelt eTer xR /e
€ St 0 & fau (dhs) @ amest Wag (BTet/dugs) Hr o
T8 el aR heldll 61 & TR AR UR 1T o aree) fged
TR A 3R g # Uy & iR Ao (rf9eRoT gidt g§3)
gt &, Orad @i & hig-QaeH &l 2@ | & ar St
i cdt § — gAY 38 "R A" gl STl 81

TR AR HAAR TR HISIT & R U 3R ga1 & dueh
H o @ I8t Suqe Wl o AHAfeh/ds Rigre o shror
feTer =R [Aenld gidt g1

TgeR 79 (Annular rings): 3 @M & wig-daeH |
fears 37 areft gfeg R (arfdfer Rrw oft ovgr et 8) 8, S
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Hiedt gy RTaet & HRo ot & — 3 daRd g
(concentric circles) €, 7 for @R /AR

%0 AT (Cup shakes): & aehiT (curved) RR/feR §
St arftfer e & arr-amer (gfeg Ree <t aehdT a1 SrgeRon
e §Y) Bt &, ¥a v @ 7 — 3 v gfg Rt geR
T 3ifAes a1 & aRE 31T IR <l §, FOIEd Ueh hu S
GUGh0T ST 6|

et e (Radial shakes): gdifh a8 Teg GH &RTAT
2, "&R A" & dnd! el 59 Ry ded (amR
TS, 3ieR YT ST GRR) T qUiF ot & T ITTHT
& ST arett fAfE, AE et 81 AT " 3w
Geof # IUINT foham ST arelt ATk aiffepd eg gl 81
Answer C

Solution

Lacquer is a type of spirit varnish. It is prepared
by dissolving resinous substances (like shellac,
nitrocellulose, or synthetic resins) in a volatile
spirit/solvent (such as methylated spirit or other
organic solvents), rather than in oil. When
lacquer is applied to a surface, the solvent
evaporates quickly, leaving behind a thin, hard,
glossy protective film.

Lacquer dries rapidly (due to evaporation of the
volatile solvent rather than oxidation, unlike oil-
based varnishes/paints) and provides a smooth,
transparent or semi-transparent, glossy finish.
It's commonly used on wood, metal, and other
surfaces to provide a decorative and protective
coating.

Oil paint: Made by dispersing pigments in a
drying oil (like linseed oil) — dries through
oxidation, which is a slower process compared to
lacquer.

Distemper: A water-based paint made from chalk,
water, and a binding agent (like glue), used
mainly for interior wall finishes — not related to
lacquer/varnish.

paint: A paint
bitumen/asphalt as the primary binder, mainly
used for

Bituminous made using

waterproofing and anti-corrosive
coatings on iron/steel structures — completely
different composition from lacquer.

Since lacquer's composition (resin dissolved in a
volatile spirit) precisely matches the definition of
spirit varnish, this is the correct classification.

44.

45.

@dRe (Lacquer) Ue R o f@Re arfer (Spirit
varnish) g1 gg IS gert (S8 ke, AEgegers, a1
Gdfter AoA) @ v aoufa fARe/foems (S92
arsaids fARe a1 s=g s o) d gidex daR
fohaT STTaT §, 71 foh a1 ® | ST deenx ot ol Iag WR v
ST 8, it faeiraes STe<) arfsd g) ST 8, fo 9@ U udett,
HOR, THHRGR GR&TcHh [theH g ST 8

ey deft § geEar g (arafie faemae & arsdiezor &
hRUT, 7 foh 3iTeRierRuT & hRUT, dd-3menRd anfdr/de &
faudta) ofiR uah frat, uresft ar sref-uresfl, THdeR
fORfST UG e 81 SHeRT IUTNT STHAR WR Ahs!, ©Tq,
3R 3T sl W GoTadt 3R GRe&meHeh i Uar &
& ferg fopar ST 81

3ifset de (Oil paint): T @M aret da (S forfis
3ifaet) 7 frmde Y SheTen ST STTAT & — 3iTaRieheoT &
H1eaH & GEdT 8, S eideny hl gor1 | i ufehar g1
fSRWR (Distemper): @i, T, 3R Ua IEET Teie
(SR i) § §1 Ueh ui-SaTRa Ue, foreenT IuahT g4
U ¥ IfiaRe dar A & faw frar Smar & —
NEEMCHER R CIRC R ]

fagia de (Bituminous paint): fagaAq/SmR @t
Ui FIESR & ©U | IUINT Thech §-1A1 14T Ue, SreanT
SUINT &I &Y ¥ dip /e TR WR iy b 3R
S-eft ifén & forg forar ST 8 — ook @ g a)E
ST HIHATI

Gfeh cane Y TxaT (arsoRfier f@Rke & germ gar A99)
f@Re arffer &t aRwer & foegpa da @t 8, 39feq a8

gl aiffenvur g1
Answer D
Solution
Shrunk Scale = Shrink Factor x Original Scale
I N
5000 5555.55
Therefore,
1 cm =5555.55cm =55.55m
Hence,

250 cm? = 250(55.55)? m?

=771450.625 m?

= 771450 m?

Answer D

Solution

Cellulose paints are used on aircraft structures.
These paints are made from nitrocellulose (or
cellulose derivatives) dissolved in volatile organic
solvents, along with pigments and plasticizers.
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Cellulose paints are preferred for aircraft

applications because of the following properties:

1. Quick drying - Due to rapid evaporation of
the volatile solvent, cellulose paint dries very
fast, which is important for efficient
manufacturing/maintenance schedules.

2. Lightweight film - Forms a thin, lightweight
coating, which is crucial for aircraft where
minimizing weight is essential for
performance and fuel efficiency.

3. Durability and flexibility - Provides a tough,
flexible film that can withstand the
vibrations, temperature variations, and
stresses experienced during flight.

4. Resistance to weathering - Offers good
resistance to atmospheric conditions, UV
exposure, and moisture, which aircraft are
constantly exposed to.

5. Smooth, aerodynamic finish - Gives a
smooth surface finish, which helps in
reducing air resistance/drag.

Oil paints: Dry slowly through oxidation and form

a relatively heavier, less flexible film — not

suitable for the lightweight and quick-drying

requirements of aircraft.

Dry paints: Not a standard paint type used for

structural coating purposes.

Emulsion paints: Water-based paints mainly used

for interior/exterior wall finishes in buildings —

not suitable for aircraft structures which require
specialized weather and  stress-resistant
coatings.

degeltst ded (Cellulose paints) T IUART GERERITE

Gegerell W fhar Sirar @1 3 deg Aoyt (ar

degeltst SRafecw) ol amwushier e el o

Hiaaz, fmicy ofk wnfeass™ & a1y a91g S 8|

& ThRUT UTAfAehdT & STl &:

1. st & g@HT - arsufie faemaes & dst arsdieor &
HRUT, Yegeiiel Ue Jgd deft & J@dT g, St HIa
0T /7EETe erihAt & fog Agayguf g1

2. ghl fhed - Uk Udel, gech! hIfT s=rar g, St
QIRShTUE o folq Hgcayul 8 STgi ueei ok Su qaran
& fIT IoT HH AT SaRTH gl

46.

3. Rereua 3R e - o Asigd, adiet fthed
T Shedl & St S8 & &R 3gHd fhy S arat
2l
4, Hgw gfaRty - argHee oRfefadl, UV gamier,
3R = & ufar st ufoRty Uer i 8, fS1eh dudh
T TUREhIUE AR B 8
5. R, argfadia foefAsr - g et ddag e
& g, St arg ufaRter /& ot hH et § Heg T gl
3iiget Ued (Oil paints): fieicreor & ATend & dR-oR
@ & 3R ardenga W, oH eriel fhew o d & —
TIehTUE I §ochl 3R St & Y& oh SMTaaeharsit & felg
SUYh T |
$i g (Dry paints): WXETcHS HifeT Igat & g
IUIT R ST aTelT Ueh HTHeh Ue UahR ol g
e  Ucd (Emulsion paints): arfl-snamRa deg st
& U § a1 # 3idRen/agd dar fihfAsr & fog
IUANT fhy ST & — QERehTUR TRETSH & oIy Iugeh A8l
¢ oI fasiw #aw iR dara-uforie snifdrg &t smasaerdn
gidt 81
Answer A
Solution
Blistering is a paint defect characterized by the
formation of small bubbles or blisters on the
painted surface. This occurs when excessive
moisture (present within the substrate/surface or
trapped beneath the paint film) vaporizes due to
heat (from sunlight or high temperature), and
this vapor tries to escape but gets trapped behind
the paint film, since the film is impermeable to
the vapor. The pressure created by this trapped
vapor causes the paint film to lift and form blister-
like bubbles.
Other common paint defects for comparison:
Scaling: This occurs when the paint film loses
adhesion with the underlying surface and comes
off in the form of flakes or scales, often due to
poor surface preparation or incompatible layers
of paint.
Wrinkling: This happens when the surface of the
paint film dries and hardens faster than the
underlying layer, causing the top layer to
wrinkle/crinkle as the paint continues to dry and
shrink underneath — usually caused by applying
paint too thickly or in unfavorable drying
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conditions (like high temperature or direct
sunlight).

Alligatoring: This is a defect where the paint film
develops a pattern of deep, interconnected
cracks resembling the skin of an alligator,
typically caused by the application of a hard,
inflexible top coat over a softer, more flexible
undercoat, or due to the aging/oxidation of the
paint film over time.

Since the question specifically describes the
defect caused by moisture vaporizing behind the
paint film, this matches the definition of
blistering.

feereeR (Blistering) es de 2w ¢ foreeht fasiwar de &t
TS T TR BIC Jrgell aT Tkl ol &1 & | I a9 gidl &
e Arfeen T4 (Feude/ads & iR Hisig a1 de fohed
& I theft g3) THT (YU a1 3T AU /) & HROT arferd
g STt 8, 3R I aTw aTER e &Y FIfA A=A 8§
39 (impermeable) gt 81 39 thfl §3 aTd gRT IR
T ZET9 Ue fthed dl SR 3T 3T & 3R Thhlet SIY gerget
CEIGIE

I & oI o 9= e W

ThiellT (Scaling): I8 a9 gidaT & e Ue fthew Siafifea
gag & 91y s (adhesion) @ &t & R WRaeR
THhe! AT Thel oh ®U H IR AT §, TR WIS Hdg daRT
T S Ue IRl o hROT|

RafelT (Wrinkling): a8 a« gidT & Sa Ue fthed &t Idg
Jafifed wa &Y gorm # dsfl ¥ F@et 3R Sk il 5,
e offf e grdfar/Rige STt 2 Fifs de 7 g
3R fgpeT IR @ § — AR R Ue &t 9gd HiaT
T a1 ufdepel g < fRfaat (Si9 S araar ar dtet
40) o HIROT BI<lT &1

QeI (Alligatoring): I8 Teh &IW g STgf de fthed A
e, o & et g @t ot Geh Gt R gar & ot
RS ehl el SiE feadT 8, SHAR TR Yeh A, s
Tl 3feehle & FUR Ueh hoR, 3R 219 hic AT &
TRUT, 1 I & 1Y Ue fthed i 37 Fa-/ 3ifeRiiehror &
HRUT BT 81

Jfeh g Aty ®U ¥ de fhed & Ui 7+t & arfedd g+ &
RO B ATl S &1 G0 ST 8, Tg feaie T i aRwm
9 A @11 8l

Answer C

Solution

Given,

48.

49.

Shrinkage ratio= 20
22

Shrunk scale = ZL

000

Corrected scale = Shrunkscale xShrinking factor
S 1,2

2000 22
| 1
T 222222 2200
Answer D
Solution
Asphalt is a bituminous material that softens
when heated and can ignite at high

temperatures. Its burning temperature is about
250°C.

At lower temperatures, asphalt may soften or
become workable, but actual burning starts only
at a much higher temperature.

Therefore, the correct answer is 250°C.

Asphalt (S™R) Te fagfma uard g, St T & R TRA
& ST & 3R S1fAeh qrIH IR STt WehdlT &1

STHR T STl el AT T 250°C HHT ST 81

A dTUHAT WR g hadl 437 a1 Swriefie (workable) giar
g, Sidfch IRdfdeh U & ST 31k dIAT W I gidl
2l

3d: Hel IR & (d) 250°C

Answer A

Solution

Araldite is a well-known brand name for a type of
epoxy resin adhesive. It is a two-part adhesive
system (consisting of an epoxy resin and a
hardener) that, when mixed together, undergoes
a chemical curing reaction to form a strong,
durable bond. Araldite is widely used as a
structural adhesive
including construction, automotive, and general
repair work, due to its excellent bonding
strength, resistance to chemicals, and durability.

in various applications,

While Araldite is indeed a thermosetting plastic
(since epoxy resins cure into a hardened,
infusible state through cross-linking and cannot
be remelted), the more specific and precise
classification of Araldite is that it belongs to the
epoxy resin family

3RTTSTEe (Araldite) Tttt SS9 Ueaf{a & Ueh UhR &
fq ge uflg sie 919 81 T8 Qe &1-9HT arell Safda
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Oy & (T vuierft S 3R Tep greR 4 AR a41),
St g WY e R ge v /R ufafear @
TORAT & 3R Uoh Aoigq, fChrss o aH1aT 81 SRIASISe
&I ATUh T I Yeh TXAIcHE TSaiid & &4 # fafa—=
o # IuhhT fear STrar ¢, fored fFmi, siidiHleT,
IR M AW 1 MRS 8, 3T IpE Fo7 2feh,
TG & gfd ufekty, SR R us o oo

gidifeh SRTISISe add | Tah yuiafen wfes oft g
(rifeR quterft S srig-feifdh & A1ead @ T oK,
smrerRfer (infusible) erawen & R 81 § ok 38 O
e g1 ST Fehar), Afch RIS @ H1fde fafe
3R gt Tiffewor ag g fo ag gulerd o akar &
Geifda g

Answer A

Solution

Acoustical materials are specially designed
materials used to control sound within a space.
Their primary function is to absorb sound (sound
energy) rather than reflect it. These materials
typically have a porous, fibrous, or perforated
structure that traps sound waves and converts
the sound energy into heat energy through
friction within the material, thereby reducing
noise levels, echo, and reverberation within a
room.

Common acoustical materials include mineral
wool, fiberglass, acoustic foam, perforated
boards, and acoustic tiles/panels — all of which
are used in auditoriums, theaters, recording
studios, offices, and other spaces where sound
control (noise reduction, echo reduction) is
required.

wfier It (Acoustical materials) falw &g &
&g <t 715 Il 8 foierent IuAT fohelt W= & +ftar
e ot dRT s & g fohar Sar 81 33 urafas
& el (wafa Fef) @ wafdd w=A & aom sErifta
AT g1 3 I H AR W o [Begsh, WeR, a1
f&fea (perforated) Txamr gidt € Sit eafy a&m ot e
Adt & 3R Trplt & iR =Wur & Hiemw @ @ St
ST ol # uRafdd a3t 8, Fad &R & iR 2R
R, ufaea (echo), 3R g=RGRI (reverberation) &8
Bl STt 81

A @i qEilal # fARd gd, wEsie, @fes
wi, Bfed 18, ok wfen argel/ et anfAe § — 7 &t
1 ITTIT FARTRY, FAIgeRt, Repffén feat, wmafeat, sk

-1 23 -

51.

52.

3 W # fohar Si1ar @ et eafy [aor (R & e,
gfceaf & i) <t srrasgendr gidl &l

Answer B

Solution

Igneous rock — Granite

Sedimentary rock — Sandstone

Metamorphic rock — Gneiss

Pebbles — Gravel

Answer A

Solution

The correct logical sequence of steps for accurate
taping is:

Step 4 - Keeping the tape on the line being
measured

First, the tape must be aligned correctly on the
survey line (proper ranging), since without this,
no other step matters.

Step 2 - "Breaking" tape on slopes to keep it level
Once aligned on the line, if the ground is sloping,
the tape needs to be "broken" (measured in
shorter horizontal stretches) to keep it
horizontal/level, ensuring correct horizontal
distance measurement.

Step 1 - Keeping uniform tension on the tape for
each measurement After ensuring the tape is
level, uniform pull/tension must be applied
consistently for every measurement to avoid
errors due to sag or over-stretching.

Step 3 - Keeping accurate count of the stations
Finally, as each tape length (chain length) is
measured, an accurate count of the number of
tape lengths (using arrows/stations) must be
maintained to get the total correct distance.

So the correct sequenceis:4 -2 —>1—-3

U ¥ Géleh AT UTd e o [l TEl shH 39 UhR 8:
WO 4 - W FH AW T O[F @ W@
e UG, U ehl TA&I0T @1 IR Fal &1 & A (align)
AT 3MaTh ¢ (SFaa IS), wifer s famT o g
ot =01 Hgcayul 61 81

U1 2 - &AM TR U Hl "seh" AT dlfch I8 e B
R IR TR @A 3 a1, AR uf o areh 8, at 2w
&fast (horizontal) AT @4 & g "d&" (BR-BI
AFIST 9T & ATUAT) AT STaTeh giaT &, dtfes Tet afast
o A 7 T
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TROT 1 - Uk AT & T U R TehgH= d-1d (tension)
FATY GT ¢U i Aael GHTHd e & 18, 8 A9 & g
ThgA aTa/dHTa AR ST ST 91e g difch enra
(sag) a1 rfden RE&aTq & HRUT g1 aret Jfeat & =T S
qahl

TROT 3 - RLHT dhl Ttep AT 7@ 3 &, Si9-919 uda
Y oars (I wars) ArdY St 8, ¢u wemgal S @gt g
(TA/EM T IYTANT &hich) hl Téteh AT ST g1
1RY dTfeh el Tt G Ul 81 W

T T AR 452 —>1—3

Answer A

Solution

Water absorption is an important quality criterion
for bricks. After immersion in cold water for 24
hours:

Class I bricks should absorb not more than about
20% of their dry weight.

Class II bricks may absorb up to about 22%.

Class III bricks may absorb up to about 25%.
Lower water absorption generally indicates a
denser and better-quality brick.

Therefore:

20% — Class I

22% — Class 11

25% — Class III

g2 &1 Ut Sifed & fog ST sasnwur (Water
Absorption) Teh AgaYul 0T &1 §¢ i 24 €2 &8 Ul &
CEIE GO 8

g uft (Class I) T $¢ ST STel STERMTOT T 20% &
3ifdes gt g1 =gyl

f&fa goft (Class 11) &t S &1 STt STaRMYOT AT 22%
d gl GohdT &l

ot oft (Class I11) &Y $¢ T STel M7 ATHT 25%
dh gl GhdT gl

A S STel STaRNY0T arelt 3¢ 3ifdeh gue ofk dgae
o Y Bt Bl

31d: Fel fAe  8: A-1, B-2, C-3 — faeped (a)
Answer B

Solution

Agricultural implements — Babul (3)

Boat construction — Benteak (4)

Railway sleeper — Deodar (2)

Musical instruments — Jack (1)

Answer A

Solution

56.

Soundness of cement — Le Chatelier’'s apparatus:
Itis used to determine the tendency of cement to
undergo undesirable expansion after setting.
Initial setting time — Vicat's apparatus: Vicat
apparatus is used to determine the initial and
final setting times of cement.

Fineness of cement — Sieve analysis: The
fineness of cement can be checked by
determining the residue retained on a standard
Sieve.

Therefore:
Soundness — Le Chatelier's apparatus
Initial setting time — Vicat's apparatus

Fineness — Sieve analysis

e & Soundness — Le Chatelier Apparatus:
ST IUINT I g1 & a1e WA # gIA aret sraifdd TER
(Expansion) &t Sita & forg faear Srar 81

Initial Setting Time — Vicat Apparatus: fade
IUHUT ¥ HiHe a1 URfHe T sifos AT aag F1d fhan
ST 81

Fineness of Cement — Sieve Analysis: A& Seit
R gt gs e I A1 d IFh! AT St Sl 81
37d: Te! A §: A-1, B-2, C-3 — fa&ed (a)
Answer D
Solution
Trigonometric
determining the elevation (relative heights) of

levelling is a method of
points by measuring vertical angles (using a
theodolite) along with either

known/measured horizontal distances or staff
readings, applying trigonometric
relationships tangent function) to

and
(using

compute the difference in elevation.

Difference in Elevation = D x tan(8)

where D is the horizontal distance and 8 is the

observed vertical angle.

This method is particularly useful for finding the

elevation of inaccessible points (like the top of a

tower, hill, or building) where direct staff

readings on the point itself are not possible. It is

distinctly different from ordinary (spirit) levelling,

which uses a level instrument and staff readings

without any angular observations.

Aaturacdta dafer T (trigonometric levelling) Ten U=t
fafer g foraw foigatt &t Sams (Arder 3=a) Myiika =
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& folg SeateR il (vertical angles) @t (foatSierge @
STGNT heeh) AT /AU 718 &St R a1 wrth QST & |1y
ATGT ST 8, 3R Aaivradia g et (tangent hee @l
STRINT ) Y AL e TS T SfeR TR T
IGI!

T8 a1 3idR} = D x tan(B)

S8l D &fast ot & ofiR 6 tfea Heafer @it 1

gg fafe fasiy =0 & gife fogert (S foreht erer, ggTe, ar
9e & i) &l FrE 1 e o fog Suaih @, Set g
R e T1oh ST A1 Fora 8T gidT| Tg FIRT (spirit)
JAafer & & ae 91 8, s fom fanedt pioftar deror &
et T3 R with AfET o1 IuaiT fohvar ST 81

Hence, the correct answer is (d) Where elevations
are obtained from vertical angles and staff
readings.

Answer B

Solution

In Coursed Rubble Masonry, the stones are
roughly dressed (hammer dressed) before
laying. The key features are:

Stones used in a particular course are of the same
height as each other.

Every course throughout the height of the wall is
also of equal/uniform height (though different
courses may differ from one another in height, in
the first sort type, the height is kept uniform
throughout).

This gives the wall a fairly regular, coursed
appearance, though the finish is not as fine and
smooth as Ashlar masonry.

Itis stronger and more presentable than Random
Rubble Masonry, and more economical than
Ashlar Masonry.

Coursed Rubble Masonry (2R &t TFT8) & et
@Y AT¢ IR IR M (hammer dressed) STTET g1 §9ch!
7= fasivan &:

Uah gl & (course) H ot gt Rt Y Sams gu= &t
STt B

QR & gt $aTs 7 9t courses Fi SarE ot T
STt € (first sort UehR H) |

98 Jar & Fae Hmdh A g gafRa Redt 8,
gdifeh g Ashlar fSiat s g Rt 781 gl

-1 25 -

58.

59.

gg Random Rubble Masonry ¥ 3ifde Aeigd g &=
gt 8, 3k Ashlar Masonry ¥ It gidt 81
Answer D

Solution

Given:

Nominal chain length (L) =20 m

Length at beginning =20.10 m

Length at end = 20.30 m

Scale of plan: 1cm=8m

Measured area on plan = 32.56 cm?

Step 1: Find Average Actual Length of Chain

~20.10+20.30 4040
2

Step 2 : Calculate Area on Plan Converted to

L' =20.20m

Ground Area (Using Nominal Scale)

Since 1 cm =8 m, therefore 1 cm2=8 x 8 = 64 m2

Measured Area = 32.56 x 64 = 2083.84 m?

Step 3 : Apply Correction for Chain Error

Since the chain used was longer than the
standard (nominal) length, all measured
distances were actually larger than recorded —
meaning the true area is greater than the

measured area.

| 2
True Area = Measured Area x (ij

2
True Area = 2083.84 x (%)

True Area = 2083.84 x (1.01)2

True Area = 2083.84 x 1.0201

True Area = 2126.0 m?

Hence, the correct answer is (d) 2126 m2.
Answer B

Solution

The interior or hearting (middle/core portion) of
a wall — especially in thick walls (more than one
brick thick) — should be filled with headers.

The hearting (middle portion) of each of the
thicker walls consists entirely of headers.

Only headers (not stretchers) are used for the

hearting of thicker walls, because headers, being
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laid across the width of the wall, provide better
transverse bond and stability to the wall's core.
This ensures the interior of the wall is well-
bonded and structurally sound, rather than
leaving it filled with loosely packed brickbats.
Stretchers - Used mainly in the facing courses
(outer surface), not for hearting.

Bats - brick
facing/bonding only when needed (e.g., in

Broken pieces; wused in
Flemish bond at odd wall thickness), not as the
standard filling for hearting.

Closers - Used near corners/quoins to maintain
proper bond and lap, not for filling hearting.
QIR & SAidRer AT AT FIET (Heg/dR WwT) hl —
faRivene #ét Eari (Ve 3¢ @ arfdien Hiers &) & — ged
T WRT ST =11

qE ARt o g (Feg 9rT) # gt Ok & g4 @ ol
T gIAT §, Tifch g4 &IaR hl TSTs oh IR-UR Y
ST 8, e §laR & @R ot dgdR STURY (transverse)

di-g g ATl et 81
209 EgR ohT 31TdReh YN 3] dRE dires 3R I-TcHGR
&Y § ASTgd 71 38T 8l

Stretchers - §&Iq: BT HI (18 Tag) # IuahTgid
g, &ifén & fog =g

Bats - T¢I 31 & gohe,; thadl SIexd TS TR ST /aff=a
# IualhT gid & (19 faws #Aers &t Flemish bond faR
#), BT R & AR dich & ¥4 H g1

Closers - @i (quoins) & U™ 3fTd di-€ g @g I1Q
TG & flg I gid &, g1idT = & forg e
Answer C

Solution

A Perpend is the vertical joint between two
adjacent stones/bricks in a masonry course, and
it is aligned along the plumb line (i.e., truly
vertical, through the full
thickness/height of the wall from top face to
bottom).

It refers specifically to a vertical cross joint that
runs perpendicular to the bed joints (horizontal
joints) and is kept truly plumb (vertical) for good
bonding and appearance.

running

61.

In masonry practice, care is taken that perpends
in successive courses do not align vertically over
each other (i.e., "no continuous vertical joint"), to
avoid weakening the wall.

Vertical line - Too generic; not a specific
masonry/technical term for this joint.

Lintel - A horizontal structural member placed
over openings (doors/windows) to support the
load above; unrelated to joints.

Bed block - A block/course laid horizontally to
distribute load (bed joint related), not a vertical
cross joint.

Perpend (wus) f&=1E (masonry) & & &id 7 92 gQ
&Y ueerRi /et & ot a1 Seafer Sig (vertical cross joint)
g1 8, St plumb line & ATy WfE (aligned) glarg —
i O aRE A, AR B Herd/aE § Fw @ 1
dehl

gg faiv = ¥ bed joints (&fas Sel) & dqad ge=
aren FeElR Site g, O el aff~en g fi@mae & fag
faepd plumb (dead) @1 Srar 81

s ol F e a1 Sirar @ ok shfies @ f (courses) |
perpends Teh-g&R & &b HWR W@ 7 gf (T "adhig
AR Seafer St Agl"), drfeh SlaR SR 9 81
Vertical line - I8 Sgd 9MI 5 &; 39 Silg & fog
fafare qe-fiehY/ R areg 7 21

Lintel - I8 grR/f&SH I openings & FWR T@T S
Tt GfsT YRATcHS 981 8, ST HUR & HR ol TgRT T
&; SISl © 39ehT ahls T gl

Bed block - ag &fast = @ @1 7147 it/ giar g
(¥R faa=ur 8, bed joint & Hsifdra), 7 fo Seafer cross
jointli

Answer B

Solution

A Squint is a brick of special shape, cut or
moulded so that it makes an angle other than 90°.
It is used in brick masonry at wall junctions or
corners where the angle between two walls is not
a right angle (i.e., an obtuse or acute junction) —
such junctions are called "squint junctions.”
Squint bricks help maintain proper bonding at
these non-right-angle junctions, which cannot be
achieved using ordinary rectangular bricks.

They are made in special shapes to fit the
required angle precisely.
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Bat - A broken piece of a standard rectangular
brick (used to fill hearting/bonding gaps), not a
"special shape" brick.

Closer - A brick cut to a specific fraction of its
length (e.g., queen closer, king closer), used near
corners to maintain bond, but not defined as a
special-shaped brick — it's still a standard
rectangular shape just cut smaller.

Templet - A strip of wood or stone placed under
a beam/girder to distribute concentrated load;
unrelated to brick shape.

Squint (fRkiT) ge 9w R & €2 B 8, O 59
YehR ShICT AT STeTl SITdl & foh ag 90° & Sretrar fohedt o=y
0T TR ST &1 IHRT IUANT S TS & I §ar e
g1 &l R foar ST & Siel & dari & off" @ et
FAGIT (right angle) =gt giar (I s1fdes ator a1 g3
FPIUT SiFRM) — TF SigRM A "squint junction” gl
ST g

Squint 3¢ 37 TR-gHGIUT SigRAT W 3 SIS sA1g
W@ § Heg At 8, St ORI SadTeR el @ gva T8t
gl

¢ JATEAID IV h IUR Gelh €U ¥ AW AR &
BRI

Bat - Ig A SMIJIRR I hl ¢l 3T ghel BT &
(grfén/ai=En AU R & fog SualT giar g), g8 "faw
JHTHR" & g T 81

Closer - Tg 3¢ ot IGch! TS ch Ueh AT W H hlceh
TS STt 8 (S o aeileR, fohT aeter), il & are
=8 I-TY 3@+ g ITTT Bicit 8, @ifch 9 AL SRR <l
dz 781 shgT ST — I8 oreft oft AR SIIATRR SRR Y
A P gL e B

Templet - Tg ARST IT UceR ! UL gidT g St S/
& 9 T ot & arfer Wk faRa & 9, de &
JTehR T FHhT his Jael g |

Answer D

Solution

Useful Conversions / 3uahft &uiaor

1 Cent =435.6 sq ft

1 Cent = 48.4 sq yard

1 Cent = 40.47 m?

100 Cent = 1 Acre

Answer D

Solution

A cornice is a projecting, ornamental moulded
course constructed near or at the top of a wall. It

-1 27 -

64.

65.

66.

enhances the appearance of the building and
also helps direct rainwater away from the wall
surface.

Coping: Protective covering provided on the top
of a wall.

Quoin: External corner or corner brick/stone of a
wall.

Frieze: Decorative horizontal band, generally
below the cornice.

Therefore, option (d) Cornice is correct.

BT (Cornice) R & FUA YFT 31ar MY wR =@
T SR ehelT §TT TSTTad! GalsaR &l 8idT g Ig e
T Yazar FeTdT & SR auf & gt &t §laR &t 9dg ¥ ¥
RM & off Fgrar axar g1

R SR & fief tR & ST aredt gRammeHes wd|
Fargd: AR T Sgd T YAl i TR SRl T
TeR/3e |

hIST: HIa: Bt & i 5918 78 Fotradt &fast ugh
31d: faeed (d) Cornice T&l &1

Answer D
Solution
Given,
d=3400m=3.4km
Combined correction for curvature and
refraction:
Cer=0.06728d2
=0.06728 (3.4)?
=0.06728 x 11.56
Ceer=0.778 m
Answer A
Solution
1 mile = 1.609 km
Therefore,
1 sq mile = 1.609 x 1.6091
=2.5888 sq km
= 2,59 km?
Answer D
Solution
S.N. | Type of | Definition/Use
Door
1 *  Provided in public
buildings where there are
Revolving constant vis?tors.- The.se
Door doors are suitable for air-
conditioned buildings.* Such
doors provide entrance and
exit together.
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2 * In these doors, the shutter
slides on the sides with the
help of guide rails and
runners. The door may
have one, two or three
sliding shutters, depending
upon the size of the opening
available.

Sliding
Door

3 * Louvered doors provide
free ventilation through
them and, at the same time,
provide privacy in the
room.» These doors are
generally used in
bathrooms.« Doors may be
louvered to full height or
partially.

Louvered
Door

4 * These doors can be used in
residential as well as public
buildings. Doors may be
fully glazed, partially glazed
or partially panelled.e The
ratio of the glazed portion to
the panelled portion is 2:1.

Glazed or
Sash
Door

5 * Used in almost all types of
buildings.e Consists of a
Frame framework of  vertical
and members called styles and
Panel horizontal members called
Door rails.» The panel is made
from timber, plywood or
blockboard.

6 * Any entrance with two
Swinging | hinges that opens either
Door inward or outward is called a
swinging door.

Therefore, the correct answer is: Revolving Door.

67. AnswerB
Solution
Term Definition/Use
The projecting front edge of a
Nosing tread beyond the face of the riser.
() | TSR & TTHA G 1Y ket gom de o
3y fhRTI
An inclined structural member
Stringer supporting the steps. / ifeat
(ER) TERT & arell PRI §ON TRAHIHR
JeH |

68.

69.

F-26/A Madhuvan Colony, Kisan Marg, Tonk Phatak, Jaipur

The angle made by the line of
nosings with the horizontal. /
ST 3@ g &fast & |ryr s T
HIoT|

Pitch (fomr)

A vertical member supporting the

handrail. /| 83 &l BRI 3 arel
F@feR 9ed|

Baluster

(deree?)

The front edge of a stair tread that projects
beyond the face of the riser is known as nosing.
It increases the effective width of the tread and
provides a finished edge.

&t & ¢S T ag STTCT fohIRT, ST USSR & A & I8
et giar &, ST dhgerrar 81 g8 2 &l yreh e
TordT & 3R fhR &t IRT fhfAsT ver #ar 81
Answer A

Solution
TN
MN_10°15
124°45

TB = MB * Declination
TB =135° -10°15'

TB = 124°45'

Answer D

Solution

Winders are angular (tapering) steps used to
change the direction of a staircase — they are
wider at one end and narrower at the other
(generally triangular or trapezoidal in shape).
Winders are used in place of a landing to change
the direction of a stair, especially when space is
limited.

A series of winders can also form a circular or
spiral staircase.

When three winders are used together to turn a
90° corner, the middle one (a kite-shaped
quadrilateral) is called a kite winder.

Radial steps - This term generally describes steps
arranged in a circular/radiating pattern (as in a
full spiral staircase), not specifically the technical
term for direction-changing angular steps in the
context asked.
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Angle steps - Just a descriptive term, not the
standard technical name used in construction
terminology.

Round steps - Refers to curved steps in general,
not specifically the angular direction-changing
type.

Winders (fded) 3 @ivfig (angular/tapering) difeat
(steps) i<t § et IuahT it Y f3am sgam & fag
foRaT SITAT & — T Uk R dtet SR g™ dRG Hh< gidt
& (qmr=aa: Bt a1 gaed SR &) |

e STg HifAa g1, at AT (landing) & @ wR €t i
feam e & oy Winders a1 IuaiT fasa Sirar g1

&3 Winders fide T gameeR a1 |ftier (spiral) it
off g1 Gohd B

ST9 90° ol HIg 4t & forg i fied yer arer Iuah 81 §,
t it ardt kR (it T % TR &1 TSt BT 2)
kite winder gl SITaT &1

Radial steps - Ig e GEd: 34 Hifeat & fog ozt
BT & 7t TR ARt e & et & (1 qof afifer
W H), g8 Aty T T & gga- arelt sivfiy dfeat &
T AT deh-itch! s 8T 81

Angle steps - I8 %hael Y guiHIcH® &g &, AT
TeaTect! # IYTNT g ITell HIFIeh deheilchl AT 6! o
Round steps - I8 9HId: gHTEER Hifeat ol gaifar &,
faiy ®u @ e g arett divfia v 6 dfear wt
EEl

Answer A

Solution

A flier is an ordinary rectangular step having a
uniform width of tread throughout its length. It
does not change the direction of the staircase. A
triangular or wedge-shaped step used for
changing direction is called a winder.

Therefore, option (a) is correct.

TR Teh TYURUT AR UG gidl g, ST &8 &l
TerE Ot FaTE & TH BT 81 TR IuINT W Fi feam
oo & forg A8t fomar AT R seam & fag uaiT fay
S aTet Aeptufia S19dT U=eRr & TR & UG i arge
hgd 8

31a: faeed (a) Tgt &l

Answer A

Solution

72.

N N

237°45'30"
57°45'30"

WCB = 237°45'30"
QCB =237°45'30"' - 180°
QCB =S557°45'30" W
Answer B
Solution
Screeds are narrow strips of wood (or sometimes
plaster/mortar) laid on the floor (or wall) at
intervals, used as guides to help bring the whole
work (concrete, plaster, or flooring) to a true and
even surface.
A straightedge or screed board is drawn across
these guide strips to level and smoothen the
surface.
Once the desired level surface is achieved with
reference to the screeds, they may be removed,
or left in place depending on the finishing
method.
This technique ensures uniform thickness and a
flat, true surface across the whole floor or wall
Dubbling - Refers to filling up hollow or uneven
patches in a wall with mortar/plaster before the
main plastering coat, not related to guide strips
for leveling.
Screeds (Thigd) whel dhI dhd ufedi (ameft-sedt
TR /HteR &t oft) gt &, S8 et (a1 §ar) W fAfga
SR R foern Smar 8, ok e Iuaht Anfesie
(guides) & U # fohaT ST 8 dTfch IR SR (chshle, wex
7 %) ol et T GHAA dg dh AT ST b
gah et uft (straightedge) a1 Thte a1E &t 39 T3S
ufge & SR @ e ST @ i wE qHae @ R g
S|
Screeds & 9o # gifed gHdd Idg UTd 811 & a1, I
BT ST Hehdl ¢ a1 fRAfRAT fAfY & SR agf ster s
ehdT &
gg dehriteh Q¥ el a7 §1aR WR oh GHE Hlers 3R g,
TAd 9dg gAfAd Het 81
Dubbling - I8 & ™R &I A & Ugat SR &
GRact a1 A BTl ot AleR/wiRer § oA &t gufdr
2, I8 THdd de arell M3 ufedl § Feifdd g1
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73. Answer D Brokomite scrap - ¥a< fHfUT rcraett g @l
Solution HIIdT YT AT Jeh-1chl 216G gl &
R.L.em = 135.150 m Scrap - 98 IEIa: 9hR I & forg ITART g aretr
B.S.=1.050 m T 12 8; & §2/UeeR & gohgl o o fafre aeheficht
H.I =R.Lgm + B.S. TG T &
= 135.150 + 1.050 = 136.200 m Wastage - g SHT=d: Gl &Y g1/l bt qeriem &
Since the staff is inverted, (e 2T TR, St SRR 3o F wfaerd & &0 H
FS.=-2300m <h gidt 8), I8 fay ®U § g gU ghal ol gl auTdTl
Therefore, 75. Answer A
R.L.roof stab = H.L. = (~2.300) Solution _
— 136.200 + 2.300 Note.: Magnetic declln.atlon h.elps determme true
bearing from magnetic bearing. The instrument
138.500 m o .
74. Answer C useq to measure declination is called a
. declinometer.
Solution 76. Answer C
Spall refers to broken pieces or fragments of Solution
bricks or stone chips — i.e.,, material that has The ridge is the highest horizontal line of a
broken/chipped off from larger bricks or stone sloping roof, formed where two inclined roof
blocks. surfaces meet at the top.
Spalls are generally small, irregular fragments A hip is the inclined external junction of two roof
produced when bricks or stones are broken, cut, slopes, while a verge is the exposed edge of a
or dressed. pitched roof at the gable end. Therefore, option
In construction, spalls (broken brick bats / stone (c) Ridge is correct.
chips) are often reused as filling material for the 7 (Ridge) aaaR &a 6l T St st Jar gidt 81
hearting/core of walls, in foundations, or as g1 fAmfor ofi or &Y g1cht g8 ©d 6l Idsl & e @ glar
aggregate for lean concrete/base courses, gl
reducing wastage of material. f8a (Hip) & &t &l @i & fAe 3 a1 a1t et gai
Brokomite scrap - Not a recognized standard feReTer glerT &, STeifeh arsf (Verge) et dTet R 0R &efaR
technical term in  building construction B I e fhRT gielt 81 31a: fached (c) Ridge @et 1
terminology. 77. Answer A
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Scrap - A generic word for waste material in
general; not the specific technical term used for
broken brick/stone fragments.

Wastage - Refers to material loss/wastage in
general (a broader concept, often expressed as a
percentage in estimation), not specifically the
broken pieces themselves.

Spall (¥dfer) $ a1 UeeR & ¢ §U gohsl/ Fred ot sngl SITaT
g — i ag aift St oY € a1 UeR & sdienl 4
TR/ f5cTeny S1erT gl It g

Spall aHT=Ia: B¢, AT HTHR & g 8Id 8, ST g2l
T YeAR) ohl e, h1es a1 aRIM o &R I g &
Prsfor rf &, wifed (¢ 461 & g /TeR & o) & g
UGN (GR SIaRT & gIET/dR &t o=k, g |, a1 <=
ehehic /a9 hid & Qifivie o w0 | fohar sirar 8, fSad amlt
&1 st o gt

Solution
Bearing of line AB = 75°

BC =75° +90°

CD =75°+90° + 90° = 225°
Bearing of DC = CD - 180°
=225°-180°

=75°

Bearing of DC = 75°
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78. Answer A

Solution
N

112°

S68°E

v
S

W.C.B.=112°
Q.C.B.=(180°-112°)
=S 68°E

79. Answer A
Solution
In struck pointing, the mortar joint is finished in
an inclined or projecting form. Its upper edge is
pressed inward while the lower edge projects
outward, producing a V-shaped appearance. This
profile also helps rainwater drain away from the
wall surface.
Toh UiSleT # AT & SIS @l SMGR JHYUaT 3 §U
HTRR F IR fRTT 1T &1 3T FU fRIR @l 3ieR g
AT 8, STafeh e forRT R i ek Rarar | g,
et VSt oy st 31 T8 ongfy awf & ardt @Y
QR @ a1ex Aaprem 7 +ff ggr gl 81

80. Answer A
Solution
Given:
R.L. of B.M. =100.00 m
Backsight (B.S.) =1.215m
Foresight (F.S.) = 1.870 m
Step 1: Calculate Height of Instrument (H.1.)
H.I.=R.L. of B.M. + B.S.
H.I.=100.00 + 1.215=101.215m
Step 2: Calculate R.L. of Forward Station
R.L. of Forward Station = H.I. - F.S.
R.L. of Forward Station 101.215 - 1.870 = 99.345 m
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