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CIVIL ENGINEERING I 
(PAPER-I) 

A well -scason~d timber hlls • motstur• 
content of about 
a. 15% lo20% 
b. iO% to 12% 
c, 5% to 85 
d 2% to 3o/i> 
Dry rot in timber is caused by 
a. Lack of ventilauon 
b Latk of I ight 
c Immersion in water 
d. Ahemate wet and dry aunospher~ 
Wood is rmpregnatcd with creosote oil in 
order to 
a Change its colour 
b. Protect agmnst ftm~ 
c. Protect tl1e rumular In) ers 
d Fi ll up the pores 
Consider tbe folio\\ mg statements 
Bricks are soaked In water before use in 
11\asonty work 
I to remo,•e dust 
2 to remo\•c! ai r voids 
3.. so that they do not absorb \\'<Iter from 

c.emen t mortar 
Which of these statements ts/are con·ect 1 
a. J,. 2 and3 
h I onl) 
c. 2 and J 
d 3 only 
Tne proper stz.e of mould for testing 
compressil e strength of cement is 
a. 7.05 em tube 
b 10.05 em cube 
c. 15 em cube 
d 1'2.tl5 em cube 
The speci lic gravil) or commonly 
available ordinary por~and cementts 
a 4.'12 
b 3.15 
c. 2.05 
d 1.83 
1\ quick-seuing cement hns an initial 
setting Lime of about 
a. 50 minutes 

~. 

'I 

I () 

b 4(1 minutes 
c. 15 minutes 
d. 5 mmutes 
Matc.ll List I (Cement Mortar for Different 
Work) wi~1 List II(Proportioo of Cement 
and saud 111 Monar ) and select the correct 
answer 
Lis t 1 
A , Cement monar for tJomuil brick work 
B. Cement monnr for plastenng works 
C Cement morrar for grouting the 

cal emous rocks 
D. Cement monar for gunitmg 
List U 
I. I : 4 
2. I : 3 
3. I ~ 6 
-1. I . I 5 

A B C' D 
a. 
b. 
c. 
d. 

3 

3 

4 
l 
I 

4 

2 
3 
4 
2 

4 
2 
3 

Match L1st I(Admtxture) with list 11 
(Action in Concrete) :tnd select I he correct 
answer . 
List I 
A Calcium lignosulphonate 
B, Aluminum powders 
C. Tanaric acid 
D. Aluminum sulphate 
List II 
I. Anti bleeder 
2. Retarder 
3. Air entr;ililer 
4, Water rooucer 

A B 
-a. 3 2 
b. 
c. 
d 

4 
3 
4 

3 
4 
2 

c 

2 
I 

3 

D 
4 

2 
I 

A rnonar in which be>th cement nnd lime 
are used m delinite pre>potiions as binding 
materials is reflered to as 
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II. 

12 

13. 

14. 

a. Ligltt weight mortar 
b. Fire resistant mortar 
c. Gauged mortar 
d. \)laberresisbmt mortar 
In order lo improve lhe worknb1lily of 
harsh cement mortar wllich of the 
follo\,~ng items is/are ailded 'I 
I. wnler 
2. Pla.-ter of Paris 
3, Lime 
Select the correct an."Wer u~ing the codes 
giYEm below . 
a. 1 only 
b. J and 2 
c. 3 only 
d. I and 3 
Bleecling of concrete leads of w.hlcll of d1e 
foll()Wli'S 'I 
L Drying up ()[ c:oncrete •UJ·face 
2. Foouation of pores insid~. 
3. Segregation <lf aggreg~re 
4. Decrc>ase:instrenglh 
S.elecl tl1e cotrecl mU<Wer tu.; ng the coded 
givm below · 
a. 1 only 
b. 1 !llld 2 
c. I and3 
d. 2 and 4 
Mat'oh Lis1 I (materi al Charact.erislics) 
witll list U (Property of Concrete) and 
select t11e correct answer : 
List l 
A. Wawrcementmtio 
B. Water content 
C. Minimum cement colltent 
D. Segregation 
List II 
J. Durability 
2. Comprcsstve strengtl1 
3. Slabi!hy of mix 
4. Workability 

A B C 
3, 4 1 3 
b. 2 4 3 
c. 
d. 

4 
2 

1 
4 

2 

D 

L 
3 
3 

Stress-strain curve of COJicrete is 
a. A perfect straight line up tcy fitilure 
b. Straight lien up to 0.002% siring value 

and then parnbolic up to failitre 

16. 

18. 

19. 

: of l4 
c. Parabolic up to 0.002% strain value 

and then a ~1:raight lute l~l to flli lu:re 
d. Hyperbolic up to 0.002% stru:ing value 

and then a straight tl@ up to failure 
Co11sidllr the J"'lowiug stateme11ts · 
Ultrasomc pulse. velocity test is 
I. used tq measure the straight of wet 

concrete. 
2. u,sed to obtain estimate of conef\'te 

streng1l.L of finished concrete elentants, 
3. a destmctive test 
4. a non-destructive te.'t. 
Whicl1 of tJ1ese s l1tl.emtns are correct ? 
a. 1, 2l.lll<L3 
b. 2 and 3 
c. 2 and 4 
d. 1 8Jld.3 

The material in which lame defonnation is 
possible before the atiolute failure or 
ntphrre lS termed a.• 
a. Brittle 
b. Elastic 
.::. Ductile 
tl. Plastic 

~· r.T 
A .a.p C 

A rigid bar AC is SUJlPOrtlld by three rods 
of same 1.naterial and of equal diamoter. 
l'he har /\C. is initially horizontal. A force 
P is applied Sllch lll<>ti:lte bar AC ''Ontmnes 
to remait1 horizontal. Forc.es in each of tho 
shot1s.· bru·s and in U~e longer bar are, 
respectively. 
a 0.'1 P, 0.2 P 
b. 0.3 P, OA P 
c 0:2 P, 0.6 P 
d. 0.5 P, zero 
A membl"f havin,g lengtl1 L, cross-sectional 
areas A and modullts of elasticity E is 
subje~~ed to m1 axial loud W. T'he ~t:rain 
energy stored in dti$ member js 
" · WL~/ 1\E 
b. V.1I} / 2AE 
c. W~L2 / 2AI! 
d. W2LIAE 
Ela.'iic lbm't 1s d1e point 
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10. 

21. 

22. 

u. Uil w which stress is proponional to 
s1rain 

b At which clongatJon takes place 
wilhoul applicntionllf addit1o•rdl load 

c.. Up lo which 11 the loml i:. rcmctcd. 
original vol umc and shaped arc 
regaili<d 

d At which the toughness is maximum 
Match Lis1 I with I ist II aJtd $elect the 
corrtcl tul.SWCJ' 

Lis1 l(Mrtltri:tl) 
A. l sotropiQ 
B. Homogeneou~ 
C. Viscoelasuc 
D. Brinle 
Lis t II 
I. l'imc dependent srrcss-srroin relation 
2. N<> plastic 1.0nc 

3. Identical propcnics in all directions 
-1. Similur ll'OIJeJ1ks lhroughout the 

a. 
h 
c. 

volume 
A 
1 
-1 
3 

R (" 0 
I 2 4 
I 2 3 
4 2 

d. -1 3 2 
As per the elll$UC LhCOl) of design,. lhe 
facwr of safety is dtc ratio of 
a, Working stress to stress nl the hmit of 

pwponkllmlity 
b. Yield stress to working stress 
c. Ullimatc Stf\.'SS 10 working stress 
d. Ultimate load 10 load ac yield 
1 he shear $Lrcss di>1ribution lor u 
recUIJJ•L~nr sectiQn under lhe notlo.n of 
shear~ three S is shown below. 1 he 
r>:ctangular secciun is b~d. Selecc th~ 

correc1 sh~ar stress distribution fomt che 
tolluwing 

2J. 

24. 

25. 

J or ll 

d. 
T"o co-axial spring.~ nre •u~j"ctcd 10 n 
Ioree or 1 kN. " '' ring c•lnstanl of larger 
diameter spring is 80 N/m111 !lnd lhnt of 
smaller diamcccr 511fing is 120 N/mm. ' J11e 
ddbrmnho.n in the ~pring combinution will 
be equal to 
a. Smm 
b. 15mm 
c. 12516 mm 
d 13517 mm 
Mmch List I (MeUI()d of Am~y;,is) with 
Lise II(IJnknown Being Evaluaccd) and 
~ekct chc oorrcct answer 
Lis t I 
A Flexibility method 
B. Stiffi1csS Method 
C. K~nis method 
D. Moment di$1rihucion mochud 
List 11 
I. Degrees of freedom 
2. Redundant forces 
3. Rocations by incremcnttll itermion und 

unknown sways of plane frames 
4. Displacement rocations ;md o·woy; or 

a 
b. 
c 
d. 

plane frames 
A B 
2 I 
3 ~ 
2 4 
J 

c 
4 

I 
4 

D 
3 
2 
3 
l 

The principal strains at a puinl uro + 800 -. 
1 o-<• em/em, ~40() " I()... cnlicm and -
1100 " 1 0"" em/em. The volumclric scrain 
h equal 1<1 

a. + 1200 • 10 ' cnllcm 
b. + ~00 "' l 0_. cnlicm 
c. - 1200 ~ 10~' cnllcm 
d. zero 
In a rivciccJ joint. failure will occur due I<> 
which one ot1hc filllowif!g. '' 
a. Shear f~ilure of rivcc 
b Bearing fi1ilure of ri"~t 
~- Tearing failure ofplnte 
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27. 

28. 

29 

3(), 

31. 

d. Mlnimum load value of shearing. • 
b~aring or karing failure 

Tite radlu> of Mohr" s cirCII.' is z~ro when 
I he stm.e of mess is such that 
n. Shear >tress is zero 
b. There is pure shear 
c.. !"here is not shear stress but identtcnl 

direct stresses il'( two tnutually 
perpendicular directions 

d. There is LlO shear suess but equul direct 
s tr.-sscs, opposite in nmw·e, iu two 
mutually perp<:ndicular directiOil~ 

' I he ooovc ligurc Shows the str~ss 

oond1tion of' an element The principal 
Sln..""S'Ses arc 

a. ± 2 < 
h. ± t /1 
c. ± r 
d. ± lt/3 
If d1c pnncipal Stresses lll u point in u 
stressed body arc 150 kN/m' tensile and 50 
~Nim1 compressive. then maximum shcnr 
>lr'<SS m this point will be 
a. H)(} kN/m1 

b 150 kNim' 
c. 2()(} kNim' 
<.1. !SO kN/111) 
In the Mohr~ circle lor stroi•ts, radius or 
Mnhr's circle giwns the 
a, Minimum value uf nnrmal &1rnin 
b Maximum vatu.: <1f normal strain 
c. Maximum vnlue ofshear st<lin 
d. Hall' of' maximum v•~uc ofshClll' s1ruin 
A tlun cyliodricru tube with closed ~nds 1s 
subjected to 
I Longitudinal stressc; 1 ~ 14 N/mm1 

2 Hoop stress 11) = l N/n1m4 

3. ShCltring wcss t = 8 N/mm1 

Titen t.be maximum sheru ing suess is 
a 14 N/nun' 
b. 1:! N/mnr' 
c. 10 N/mm' 
d. 8 N/mm' 

J3. 

34 

I oJ II 
I r Ute shear force diagram of a simply 
supponed betun is parabolic. then h~ load 
em the ~am is 
a. Uniformly distributed load 
b. Concentmtold lo:td m mid span 
c. External moment uc1ing ui mid span 
d. Unearly vary in!;! distributed loud 
c. 
For dct~nnining tlw dcllcc1i11n y of a 
loaded benm at u distance x t>y Macaulay· 
method, which one or more of the 
following is/are us~d ? 
I. The ba~ic difference cqoation for 

deflecuou El (d1y I dx1
) = - M. 

Where El is the flc.~ural ng1dity of the 
beam, M is the bending moment 

2. Succcssivo integration of the 
differential equation given in L 

3. Known positions of zero slope and 
zero deflection in the beam. 

Sel~ct tho correct tmswcr using the ~ode; 
given below : 
a. l only 
b. I and2 
c. J only 
d 1, 2andJ 

- - ' 1 

~ .- - • • - -... ,.,._ ~ ..- - l 
• C I It ., .. , ..._ ... 

The alxw~ figure sh(lw~ the ~t·oss-stcttl)ll 
or u titclwd beam co11sistiJtg of a steel 
plate sandwiched between two wooden 
blocks. I he second moment of area of the 
composite beam about the neUirul mcis XX 
is 

hh ' n11h ' 
a. -+--

12 12 

tl. bh' + ttruh)' 
11 12 

h ' 
c. (b• t)-

1:! 

d 
bh' -
12 

t where 111 is modulilf r~tio t•f <t~d and 
wood) 
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35. 

37. 

38. 

tvlatQb list I(End condjtions of Columns) 
1~ith l, isl II(Efl'ec.tive Lenglb. I)) nnd select 
the COrrc:C.l ttn~wcr . 

List 1 
A. Both ends fiXed 
B. Both ends h ingcd 
C. One end 11xed. other free 
D. CJne end fixed. other hinged 
l ,i,t II 
I. I, = J. I 
2. I.= I 2 
3. 1, =/l.fi 

"· I, -I 
where I is Ute lenglh & I, .., the effectiv" 
len,glh of the column) 

h. 
c. 
tL 

A B C 
2 4 1 
::; I 2 
2 4 

4 

D 
2 
4. 
I 
2 

A symmetrical pnr~bolio !l'l!b or span I •n 
dries b ill hinged Jt bolb Ute suppon;. Tit!! 

arch carries o uniformly distributed load of 
WUnil length along the entire lij>OO. 

Which om: of dte follnwing is c<m·ectl y 
m:atcbtd '! 
a. Horizontal Uwsl : «>f I Sh 
h. Bending ruomcnt at crown : .,,p 8 
c. _Rndialliihcar at l!ll'l"ingintt 

[(roF / 2) - (coP 1 Sb)j 

d. Vct1.ical r<~autiou at sup110rt!l : 6li 

A lhrcc·llln.,ged scmj4 c ircula.r a rub of radiuli 
R canie< on the nrch nt Ute hinge would he 
ll, w / 2 
I> \V I '211 
c. }./.; \V 

d. 413 \\'ht 
Fr<Jtll eonsider.rtiou Qf eur1l\quake ltJ•ding 
~nd lltteral st.1bility of taU buil<ling. wltich 
of the foiiQWing meam•rcs are lt~ktm1! 

I Minimize gra'~'Y loods 
2. Add masses at tluor levds. 
3. ensure ductility at Ute localion s of 

max.in1um moments 
~. provide shcu•r walls 
5. Provide stilt (ground) storey 
Select the correct anlWC1' using 1hc codeo; 
grven below : 
a. l and 3 
b. 2.3 and 5 
c_ L 3 ;md 4 

39. 

41. 

' uf 14 
d. 2. 3 and 4 

~ 
~ 

~2 .. ,----oj 

A pin jointed IJ'U.'s is loodcd J$ shown in 
lhe above figure matclt List I wiLh lis t U 
and select the con't:et answer ; 
L.i5t I (mem ber ) 
A. Memb<:r AB 
B. Membe-r AC 
C. Mem b..- BD 
D. MembereD 
List 11 (For<P induced) 
I. 30 kN 
2. SOkN 
3. 0 
4. IOkN 

i\ B c 
•• 3 2 I 
b. ~ ~ 2 
c. 3 4 2 

d. 4 ' ' I 

~li 

I 

\ 
\ 

~··.~. , >$, 

D 
4 

I 
1 
2 

Member(s ) of the from• shown above 
wltich curri..s/carry .wro force is. an: 
•· EC only 
b. EC and AB 
c. EC and i\C 
d. EC. AC and AB 

.i:l' 
J '· ~ ., .. 

What is the Ioree to the mernher CE of a 
c.1ntilevc1' tnt~'S shown in UH.: :lhove tigut'c? 
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a, P(tensile) 
b. P( compression) 
c. 2 P(tensile) 
d . l.Cm 

42. A solid circular shafl of diammer d is 
subjected to a twisting moment T. The 
ma.ximum she.ar stress in the shaft is 
propor(ional to 
a. d.! 
b. d 
"' ) /d: 
d. l/d; 

43. When a cantilever shal\ of britcle mutetial 
is subjected to a clockwise t\¥lstjng_ 
moment at the free end, dte possible crack 
propagation wi II be 
a. 45" d ockwise with respecti ve to the 

axis of shaJi 
b. ~S" amiclocl<wise with respective to 

the axis of shaft 
c. l'~rprndiculnr to th~: axis 
d. Pllrallello the axis 

44. for a solid circular section of diameter d. 
the stress in a column will be compressive 
only if the eccentricity of the line of ac1ion 
oflhe compressiw l<m~c is wiU1in 
a. d/4 
b. d!lS 
c. d/b 
u. d/16 

45. rhc s1resses in concrete in o reinforced 
Cl)ncrcto clement under ><~Stnined load due 
to creep 
a. Increase with time 
b. Decrease with time 
c. Remain uur hHnged 
d. Fluciuai~ 

~6. Fro lhc analysis or thick cylinders, lhe 
theory appl icahle is 
a. Lame's theory 
b. Rankine's lheol')l 
c. Poisson's theory 
d. Courbon's theory 

47. A thin hollo" cylinder of diameter d. 
length I and thickness t is subjecl~d to an 
imcmul pressure p. The hoop stress In 1he 
cylinderis 
tL pd / 8t 
b. pd / 4t 
c:. pd /!t 
d. pd i t 

4M. 

50. 

6 of I ~ 

1\ p<lnnl frame IVilh all member s having 
tl1e same El. has one end fixed and the 
od1er hinged. Due to side-sway, the t·atio 
of r.xcd ond momeots MaA I Mtv would 
be 
a. I : I 
b. I : 2 
c. I : 3 
d. 2 : I 

.Msf\.8 ~ F G !i--~ 
Which one ol' th~ following diagrams 
represent~ the infl uence line 1\>r Ioree in 
the member DG 1 

a. 

b. 

"'JV 
d. • -u 
Match Lis! I (Assumpnonm1eorem) wt 1 
lfsl II (Analysis and strc.ngth ) an select 1hc 
correct answer : 
List I 
A. Plane sect ion remains plane before and 

a l1er bending deformations 
B. Elasticft) and small Jcfom1ations 
C. Uniqueness theOI'c.m 
D. Large delonnations 
List II 
I. Elaslic analysis and superposition 
2. Strai n distribution and plastic momcnl 

of rcsiswnce 
3. Noa-liucar analysis aud buckliug load 
4. Collapse load 

A u c D 
a. 2 3 4 
b. 2 I 4 3 
c. 2 ~ 3 
ll. 2 J 4 
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St. 

52. 

5J. 

S4. 

55. 

56. 

N the loc•lion of the ploslic hinge of n 
deformed SII\ICture 
n. Curvnture is inrlnile 
b. R•clill$ vfcul'\~llurc: is infinite 
c. mumeut is infinite 
cl Fkllutnl ~tress is infinilu 
The order of clongL!.tion which a specimen 
of mild steel 11nder goes before fmclllre is 
n. U.l "o 
b 10,· 

"' tll'l. 
d. 1 00°~ 

An el~cu~c pol~ 5 nl Uigb is fL~ecl into tho 
foundation. It carries • win• at the top and 
is free to move sideways. l'he effective 
length of the pole is 
u. 3.25 ttl 
b. 4.() ni 

c. 5.0 m 
d. 10.(1 m 

1\ l>tch J.ist I with list IT :•nd •elect the: 
UQITecl :1.1\~Wt:l' : 

List l(F:tilure 1\lncJe) 
A. Shear f~ilurc; of plates 
B. Bearing f-.ilure of pintos 
C. Tc:.~ring foilure of plate 
1), S plitting failure ofplnte 
1)~1 O(R~rcsnn) 

1. lnsutlicient edge distance 
2. Strength ofplnlc IS le....s than that of the 

li \ Cl'i 

A B c D 

•• l 2 
h. 2 1 2 1 
c. 2 1 
cl. 2 
Dc~ign elf u sample cl<:mcnt is steel Used 
one of more oflhctoUowing . 
L Ncl aroa ofcross-scct.ioo 
2. Full area of cros.s .. stct.ion.. 
~. BnciJing criterion. 
4. tmshing (or yielding) c,riterion. 
Whith ul' tho above criteria nrc valid for 
th~. dc:.ign ol' u eolun ul 'I 
IL I ~t\d 3 
1;1 2and 4· 
c. 2. 3 and 4 
d. L 3 and~ 
!'he working stress for stmctmn I steel in 
tension is of tbe vrtler of 
u. 15 Nlonm' 

57. 

58. 

~9. 

60. 

(>(. 

62. 

b. 75 Ntmm: 
c. 15() N/mm' 
11 75t\ Nltmn' 

7 or 14 

The centre to centre maximum diM,1nce 
b.:twe.:u bolts in lt ns ion utonl><•· of 
thiciruCIIs Jt) IDID is 
a. 200 mm 
b. 160 mm 
c. 120 mm 
cJ. I(){) nun 
The type <If •tress itlduct:d in the: 
fow1dation bolls fi.Ung o column to its 
footing is 
a, Pure compression 
b. Bearing 
c. Pure t~nsion 
d. Bending 
Which of lite following does not ~cnoc • 
weld type1 
a. Butt 
b. Plug 
c. Zig-Zag 
d. L•p 
A plate u.>ed for connecting two or more 
s:ln1clural members intersoctin,g Cllcb olb<.T 
is termed -a~ 
a. Template:: 
b. Base plute 
c. Gussel iJint.e 
d. Shoo plat~ 
Iu t.h" contoxt of the ultitUulc luoll U!OOI'Y 
for sleeL 11te str(...'SS·Slmin curve for steel is 
idealized "' 
a. A •ingle straight line 
b. Ri-lin<>nr 
o. A 4uadralk pBI';lbola 
<l A c.ir<ulor •ro 
ColiSider Ute following slalemont.s nbuul 
shape fac.tor : 

I It indic:otes the incre:ose of strength of • 
~llCIIOII due II! plastic activn ov.,­
ela&lie ~wngU1. 

2. lt is J rotio of plastic momenl of 
'"" i5t::>nce In yield pollll moment of 
reslst11nc~. 

3. Beam sections which hnvc bulk or :~rca 
nonr n<:nJU•• I uxi:; win hav<: n low sh•pc 
titctor. 

Whicb of tbe.•e •blemenl• ore co•=• 'I 
a. 1 ~ 2and J 
b. land 3 
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ti3. 

64. 

65. 

c. I und2 
tl 2and3 
Which of tl>e follnwine conditions ore to 
be satisfied by an ideal plastk " 'atcrial 'I 
I. It should folio" Hooke's lnw up to the 

limit of propomonalily. 
~ Suains up to tl1e str;Un hardening m 

t~n.s ion and cornpressi(>n nre 10 be the 
same. 

3. The material property should be 
different in ICII.SiL>n und comprc~sion 

4. The values of yicltl stress m tension an 
com1m:ssion sh(>uld be diffcr~m. 

Select the correct answer usmg t.he t:odes 
g1veu beu>w : 
a land 2 
b. I and 4 
c. 2and3 
d. 2.3and4 

For a Jixcd beam sho'"" ·ahovc, il has been 
decided to weld coverplntes at ends so that 
moment capacity doubles al the ends. If 
nmximum advantage hru; lo he <l1:rivcd. th~ 
length ~ of the plate ~hould be 
a. 1 12 
b. I 13 
c. / / 4 
d. //6 
A slc.:tl column in a multi-storeyed 
building curries an :L'\ial load of 125 N. It 
is built up of 2 ISMC 350 chllllnels 
connected by lacing. The lacing carries a 
load of 
a 125N 
b, 12.5 N 
c. 3. 115N 
d. zero 
J\ structun.o hus two degrees uf 
indctenninaoy. 'fhc number of plustic 
lunges thnt would be formed al complete 
collapse Is 
a 0 
b. I 
c, 2 
d. 3 

67. 

68. 

69 

70. 

71 

K of ll 
For n compresion member having the sam<! 
elTective length aboul an) orl!ss-secrional 
axinl. the. most preferred se~tinn ti·om Lhc 
pllinl. (>f ' ' ic\\ of su~ngth is 
a. A hn~ 
b. An 1-scation 
c. A circular tub~ 
d. A smglc an~lc 
A uapezo>dal combined tooting for two 
axially loaded colunulS is provided when 
I Width of the footin11 near 01c heavier 

column is restricted.. 
2. Length of the footing is restricted. 
J . r•rojcctions of t11e looting ~>.:yond the 

heavier colunms are restricted. 
Selecl the com:cl 3nSI,<'1' using the codes 
gjven below : 
3. lnml2 
b. I and J 
c. 2 nnd J 
d I, 2 and J 
In case of IIY<I·Wfly slab, l h~ dcllCCiiull of 
tholah is 
a Primarily n timCiil)n Ill' the long spm1 
b. Primarily tt fuolcluln of the shun span 
c. Independent of Ule span. long or short 
a. Moslly long spim but sometimes short 

span 

A rcCIJlngular reinlon:cd con~re1~ footing 
is to be designed to support a column 
wbich transfel5 axial load and unia~ial 

moment to 01e footing as sho\\·n in the 
abow tigure. ll1c f110ling i; to be designed 
10 hnve untfonn upwurd ollil pr.:s~uro . TI>< 
dimensions l.,and L, (L = L, + Ll) of the 
lootmg would be 
a. L, ~ L1 
b. J,, > LJ 
c. L, < L., 
tL L, ~'h L1 
A reinfhrccd concrete ))eam or I 0 m 
effecti,•e ~pan und I 111 effective depth is 
~"rf><lrrtd on SOH mm 51)(1 m c.1lumo1S. If 
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73. 

74, 

75, 

Ute IOilu unifomtly uistlibuted tood t•n th~ 
beam is I 0 MN/rn. the tksign shear force 
lor th~ bcnm is 
a. SO MN 
b 47.5 MN 
c 37.5 MN 
d. 43 MN 
l'vhuQh List I whh I ist II ond select th~ 
correct answer 
Ust l 
A Loss or pre-stress 
~. End blliCk 
C. I ransmiSsion length 
D. r•nrt]ally prc-stn:;scd SlmCturcs 
Li~t II 
I Class 3 
1. Predetermined n1euth<:rs 
3. 13urstintu:nsion 
4. Elastic. shc.rtcnmg 

A l:l C L> 
IL 3 <I I l 
b. 4 3 I ~ 

c, J 4 1 I 
d. 4 3 2 I 
In pre-tensioning proce.~s •>f pr~-str.:.<;sing. 
the tendons nrc 
a Bonded to Ute roncr~t.: 
h Purtinlly bonded to the concrete 
c, Not bonded to the ctmcrete 
II Gcnerall} hondcd ll llt ~mctilltCs 

remain tonboondcd to tllc concrete 
A rdnfurccd onncr~tc h<:run is tn be pusr­
(cnsiollCd is stlch " way Uta! no tcolsilc 
Slres.< develops at the tome nf )IQSI.­
t~tJSionmg. The disltutcc uf the tendon 
from the nearest foce must be 
a Bcm ccn d/5 nnd cV4 
b. < d/6 
c. Oct\\ ccn d/4 nnd d/3 
d. > (1(.1 

{whercd ts thcdi!)Jth of the beam) 
A simply supponed RC beam carries UDL 
and is t-eferrcd Ill as beam II, A similar 
hcam is pru-messcd and camcs the sam~ 
liDI as the beam /\. Thts beam is rcfcr~d 
to as beam 1.1. The mid-span dcncctlon of 
beam A wtll be 
a More than that ofhcrun B 
b Lcs.s ~1nn ~tal of beam 1J 
<:. l'he ;amc us that of !)cam B 

76 

77. 

78. 

79 

<l ul' II 
d. G\.'11~rnll} less but sometimes more 

d<pcndlng upun the omtgnitude ur UDI 
The critical scclinn f<>r two-way sffi:ar of 
tooting fs at the 
a. FalX: of the column 
b. Distanced from tl1e colunm face 
c. Dist:mce d/2 from the colunm lilce 
<l Di~tancc 2d from the column fhcc 
In prc-stre.~ concrete. high grade 
concrete is used tor 
a Controlling the pre-stress loss 
b. Huvmg concrete of l(lw ductility 
c. Havmg concrete of htgh brittleness 
d. I laving low creep 

/ . 

i~/ 

3 4 

A reinforced concrere recrnogular slab i~ 
built-in tfixcd) on three edges and l.he 
other edge os ii·cc. Tile possible yicl~ line 
paucms fho )lo<l slab subjected tu a 
unifum1ly dbtributcd load n11d rcillfllrccd 
isouopically nrc shown ubovc us I. .2, 3 
and4, 
Which or tllese correctly exhibits the yt~ld 
Line pattern '! 
a. lor3 
b. 2 or 3 
c. l or 2 
d. 3 or 4 

:!!oiOI!j\!!o pjiDA OOfi!on• 

~ l, .. r ~th 2,,,; 
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~(). 

~ l. 

82 

84. 

The bending moment for wl1ich the beam 
shown obo\'e is to he de~ignecl 10 

n. 21)() k.Nm 
b. 800 k:Nm 
c. 600 k.Nm 
cl 640 kNn1 
/\ reinforced concrete beam is subjcclod to 
the following bending moment• : 
Dead food 2() kNm 
l,rve load 30 k.Nm 
Scismi.: load tO k.Nrn 
TI1e design boo ding moment for limit sUite 
nf coUu1"c is 
:c. 60 k.Nm 
II 75 ~Nm 
c. 12kNm 
d. 81) kNm 
In llle Limit ; t;Jt<: design of pre-stressed 
coucrct"- structure. the stuiu distribution h. 
>SSumed to be 
n Lineo'lr 
1>. Non-lin"'" 
~. Parabolic 
cl. Parabolic anJ r.:ctangulao· 
CoMidcr (be following •wtcmt~\1!; : 
l1utlur-t..,iuforcod ooncrute n~xurnl 

members 
I. nre dee1p 
2. are stiller 
3. con undergo larger cklleetion 
Which of these statements isht·e oorrect '! 
'~ 1.2 ~nd 3 
b. I nnd 2 
c. 2 only 
cl I and 3 
l.ong term elnstic modulus m terms of 
creep c:oejflci"nt (tl) an '2.~-day 
cl:wacteri• tic stn::nglh (/~J is given by 

SUIXI.JT. , 
0
, 

jl , 1 I C) \v - :l 

b. soooo.JJ:: .MP• 
I • 0 

5000/,. YIP 
c. L+ .Jii ' a 

cl ¥.-MPn 
A simply supported posHt11$Wncll pn;. 
stres!cd conomore beam of span L is pre­
stres•cd by a >traighr tendon nt a uniJb rm 

85. 

86. 

81. 

10vl14 
eccentric.itv e below lhc eenl.roidal n.xis. 1( 
the m~gnliude of pre;;lressing force is P 
ancl llc~urnl rigidit~ <>f bCJJm ;, E!l. the 
lll;tximum tcotr:tl dcl]ection of l.he bc~•m ill 

PoL' 
a. --(downWilfd!) 

Sill 

b l'eL' I Is) 
· 48 El upwan 

PeL' 
c. --(downwards) 

8El 
PoL1 

d. --(upwllnls) 
8El 

MAttb List 1 wub List II and •e lect the 
correct onswer · 
Lisr I 
A. ~en~ce abi litv 
A. Shear l,ey 
C. Sluink.1ge 
D. Conort:te spalliug 
List li 
I. Sliding 
'2. deflection 
3. Crutking 
4. t ooTQslon 

A .B 
-a. 
b. 
.:. 
d. 

I 

2 
1 
'2 

3 

•• 
3 
2 
... 

D 
2 
4 

4 

·' 
Cost of required materials for construction 
has been esrim>ted by contractor and nn 
exiJ'11Cl llrereof indic.1tes Rs. 80.000 fOI' 
mondt·l, Rs. 1.'20.000 for month·2, Rs. 
1.0(),()()() for monlh-3 and IU. 1,40.000 for 
monlh-.1. He has nJTonged wilh suppliers lo 
pay 40~b ioruucdialel) on purdta•e. 41l0 u 
om: mouth lntc.r a..nd bo.hwce 20"'b two 
mon~1s later. Hjs payment toward.• cost of 
material in monlh-3 will exceed that in 
111011~\ .. by 
a. R ... 20.000 
b. Rs. 16,000 
c. R>. 12,tl00 
d. R•. 11.000 
The vihrblOnl are tilled lbr 
a. Compac1ing concrete 
h. l'mpc:r mixing t~fcont'T<>le 
c.. Removing excess wn lcr _from concn:tc 
d. Obwining smooth ~uo1i•"'-' 
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88. 

89. 

90. 

Mnt~h List l(Material \.lse din [ndh idu:tl 
Hat..!hing C>f Concrete) with l.is1 
ll(tolcrunec \'.1lcn Bntch Weight Exceed.~ 
30~b of ScAle C'"'p11city) ~nd sd cd the 
OOn'e\.:'l tiAAWCr : 

Li~t I 
A. Ccmcmt 
s. w~tcr 

C. Aggrtgltt~ 

D. Admixtures 
Li•t u 
L ~ 0.3"o of sca le capacity 
2. .L I "I, of ,.,...]c <U>pacit)' 

3 . .L 2°o of scale ca""ciry 
~ . _!_ 3° u of scale c41pacil)' 

•• 
b. 
c. 
d. 

A B C 

.· 
4 

2 
J. ., 
3 

~ 

4 
I 
I 

D 
4 
3 
2 
2 

Whidt olle of the following stat~menls i• 
COITOOt 1 
a. Gr.tule resistance i~ pusitive \Vh~n the 

unit lrnvel• do wn g rade and negat ive 
whco tr~vellil\8 upgrode. 

b. Grade ,.,.;. ~1JIC:C depends Oil u.~ typ« 
of equipment or the: baul s ucf.lc~t- 3Jld is 
in odditio.n to rolling resi•tonce 

c. Gnod re><istance act~ og~inst lh" t(lllll 
weight of ll\101 wheel ond trock 'Yr e 
units 

d. Grade rcsi,t.ance for units movlng on 
\he road surface is !lleoter than grade 
ooeslstance for units moving on rails 

i\.lntch Li.st T (Type of Cumpootor) wiOt 
List D (Soil Best Suiled) ond •~lccl the 
correc.l nnswer : 
List I 
A. Sh~cp's fiKi t compacllll' 
Il. Steel tandem oompa.;tor will• 2 oo' 3 

lLXIcs 
C. St<;cl drum 
D . . Pncumntic w ith large tyrc 
Li$1 11 
I Gnonular or granul~r plastic 
2. Sandy silL~. soo1dy clays, gravelly sana 

and clay~ with few fin~ 
3. Cloy~ silb cl:Jy~ grnvcl with clOt}' binclcr 
ol. Sandy silts. tnos t gnnulor mat.,rint 

w ith come clay binder 
A IJ C 0 

91. 

92. 

93. 

94. 

95. 

•• 
b 

3 
2 

~ ' 4 
d. 2 I 

11 ol 14 

" 2 
I 3 
I 2 

-1 ~ 

Mn tch List l lcquipmcnt ) with lisL 
TI(Opoo"Biioll) unll select he coo'I'WI ans\vco~ 

L ist 1 
A. Powcl •hovel 
B. l) mgline 
{:. Backhoe 
1). Clamshell 
L i>t II 
l. Can e.xc::ovatc vcrtit ally 
2 Can I.."'XC3Vntc undm\'3l..:r 
3. hns ~ttc•· contrt>lllecnuse uf the rigid 

olippt:r •tick 
4. Can nper>le while standing on limo 

ground anJ Ute bucket i• pulled 
Lowal'ds tile runcbiuc 

A B C D 
• . 3 2 .. 
b. 3 2 I 4 

~ 2 ~ I 4 
~ 2 3 4 I 
'flte uumb01· of lri1ls of a tlumpoo· per hour 
is given by 

u. 

b. 

c. 

d. 

60 minutes 

Actual or em,ctiw cycld time in miuull.'" 
60 tuinutC!I 

ld""l c}'Cie time in milmles 

60 minults 
lde1l running. time- Lcl!<S time in minut<>; 

(l() minutes 

Rwmig time in minul"" 

Ttt compactio n of clayey-soils using sbe<:p­
foot roller, compaction is ochieved by 
"· Static 11ction 
b. Vibration action 
c. Kneoding action 
d. l.mpaol action 
nt~ \\'Otk.ing r:sn~C of a cr.tJIO is lituitctJ 
horizn ntally for maximum lift only by 
;o, 13nom length 
b. Length of hoist cable 
e. Length of j ib 
d. Cotnuer weight 
Which one of Ut.: following l)'JlC'i of crone 
;. used for higb noe ~uilding$? 
a. 1'rnvellc.r cr:1ne 

b. Tower crane 
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96. 

97. 

98. 

c. Ove:J:head gantry crane 
d. Derric crane 
A cer(am cc,mcreting job can be starte<l 
only Wilen all three gmctp·s 
I. measuring and loading 
2. operatit~g Oce machine, and 
3. evacuating and tnlnsporting 
are in potioJL These local groups can be 
credited eaclt witlt only a chance of 0. 7 
being on time, and fhe 0.3 olmnce of being 
late, each independently of tlce other. What 
are lh<> chances or lhe ~tarting of the jnb 
getting delayOO on any day doe to non· 
arrival of any one group on time 1 
a. 0.021 
b. 0.147 
c. 0.343 
d. 0.441 
Three activities f', G and H are to be 
perfonned in lhe said sec]llence ttnd for lhe 
whole ;tretch of the project need 15, '21 
aud 27 days respectively. lf a ladder 
netwo.rk is adoptoo v.~ th on·tlrird of eaclt 
activity as the laddered activity, the saving 
in total project time in day~ 1vill be 
>1. 15 
b. 18 
c. 21 
tL 24 
Match llBI L (loputs Into Network;;) \vitlt 
List IJ(Basis) and select the correct 
answer. 
Lis II 
A. Activity Time 
B. PERT durations 
C. WBS 
D. interfaces 
List n 
I. Availability of resources is liOt 

discnssed 
2. Senior managemenfs involvement is 

assumed 
3. Total ,oost of <'aCh activity is 

considered 
4. Needed supervisory fnpuls are 

considered 
A B c D 

a .3 I 4 2 
b. 3 1 2 -1 
0 . 4 2 3 
d. 4 2 3 I 

99. 

100. 

101. 

102. 

103. 

1~ of !4 
J2l 

~:: 'W 
~ 

-ISl. 

i\-0 -A network is sllggested as shown 
above. The num'bet of 
e.rrorslinrompatibilities ilt this networl< Ill 
a . 1 
b. 2 
c. 3 
d. ~ 

Whiclt one of the following proje.:t 
managema.tl techniques ia detercninislk in 
nature? 
a. CP.M. 
b. PERT 
c. GERT 
d. LCES 
Tlte probabilistic time js 

~ + t + t a. P ~ 

3 
i + t· +4t 

b • ' • 
' 0 

I) 

•• + 2t, + 4t. 
i l 

" where 1'1 = Optimi;1:ic time 
1;, = PesSIJUistic time 
1;, =Most likely time 

A serious limitation of independencies 
between vaooils adi\oities is generally 
"!)served in 
a_ Bareham 
'b. Milestone cham 
c. Network analysis 
d. lob layouts 
bt time-cost analysis, tlte cost slope C. is 

c,-c. a_ 
t. - ~. 
~-c. b. 
t - 1 u r 

t,..._ t!l 

Cc-C• 

d. c, -c, 
2.( 1. - L ) 
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where (\ = Cra~h (:(XI 

(". = :-.lonnal ~o~t 

lc = ('ra._~h timt: 

1, = ~onn•l timc 

I ().I Sm~ing f11ml m"thod is useful rn 
a. D.;pr<Xiotion 
h. Obsolesoonco 
c Liquid11tion 
d Scrop value 

lOS A!oserMn (A) : rim!>~ u•e<l for 
~n~"rln=ring ~onstnu.:.don oarc derh eil lhsm 
dceidu0115 1""'3. 
Rc.lwn (R) . DeciduOUJ Ire<>> vio:ld bard 
wood whole ~onoli:n yield soft w~od. 
"· Roth A and R nre tnoc an(! R "' the; 

correct e:ocplnlliAtion (l f A 
b. Oolh A and R 11ru ~ Ut:l but R is NOT 

the corrccl exptonnlion of A 
c. A is true but R ii tll•c 
d. A is C. lse bul R "ltuc 

If II; As•eo1ion (A) : l'>rv ml iJ • cl~ease on 
\\llOd «111.1cd h) <~II'CS germonaling ill 

"ood cclb . 
IW>.ron ( R) O.:composition ond 
putrefaction of tin uc• of • stondin~ ~· 
Mo: indi.,..lion of dry rot, ~ 
n~ Bolh A >nd R oro lnoc "'" ' R " tho 

con-oct CXJ!Ionotion uf A 
b. Both A and R •ro true but R is NOT 

the com•d explanation of A 
c.. 1\ is 1rue bUI R,. fol<c 
d A IS f•he bul R i. true 

I 07 1\s•cttion 1!\) : 11lc greater lhc surface 
mc.1 of u g_iH,.,l \Oiumc. nf cement tht! 
gre.11er the hydration 
Reason ( R) : The rooelonn between the 
walcr and cern~nl slnrL; fmm Ute surface of' 
tlw ccmcnl pari icl..:!i. 
o Oulh A •nd R aro l.tiJc •nd R ;, the 

correct e~lon01ion of;\ 
h Both .\ and R on: ltuc but R os MJl 

the correct ""pt.nalion of A 
.:. A is true bul R i; l'ol. e 
d. A i> fol:so bul R i~ lruc 

lOS '\ucrtion ( \ ) : A low C3A cemen1 
generates le>s hem ami develop• higher 
ultimate strength. 

H<.'3SOII tR) : Durlngsothng nnd b31'dening. 
Ill~ nrnounL of lime libcnllcd app<!M! to bo 
about 15 to 20 r>cr cent by weight of 
ccmenl 

13 ut IJ 
• Both J\ and R •re true nod R i. lhe 

ll<Jrrecl explanauon of A 
b Both A and R are U'uo: bul R ;, NtYI' 

lhe corr"'-'l <Xpbnalion of A 
c. A is ltU:; bttl R is fal>e 
d. A is false hul l{ i< true 

10? 1\s•ertion (A ) ; Addition nl' S"o In (, 0 ,. of 
moioture C()nlenl by weight inco-oa.•es lhc 
votwn" of dry soud lr<tm t8" .. to ;;g• "· 
Rc.uon (RJ : Bull<ine of s•ntl i• .;>used due 
lo •wf.lce moisture on sand p.1rtldcs. 

• 13nlh .\ •nd R •~ lruc ond R is the 
cttrre<:l e.~l•na~inn nf A 

b. Bolh A and R nre b uc but R os NOT 
ll1c correct ""l'lunalion of A 

c. A is true bul R iH fol~c 
d. A is false bul R i~ ITUC 

110 ,\ >Scttion (A) · Norrnn l !IN~• of one nnture 
(,llmpre.'ll!ive or t<·milel "~!.ling along one 
Oflhc three r>flhU!,o(JnAI ·~""of A member 
"ill produce •ltoiou of lhc ~•one n•tun: in 
ll\ dircc:titJn ~nd 1FO"IJ':airut ul ttppt~lfe n.1lun.! 

al.,ngthc olher '"" dirc:ctutM. 
Reo!On (R) • Sum of the >I,... in! along the 
Uorcc orthogonal liXCS crsu•l• voluntelric 
strain~ 

•· Both 1\ and R n~t lmu nnd R i;; the 
correct e.'\pt.n~lirtol nf A 

b. Both A and R ore: b uc but R ;,. NOT 
lhc eorrcci c:xplan>lion of A 

c \ is true hill R ,. f•l•c 
d. A is folse bu1 R i< ltue 

Il l As5ertoon (A) : A hon7ont•l ~!<!am hmge.J 

ot """ end and fro;o;l) Aut~tllncd at th" 
oUu:r <-nd wm b" in blutic equilibrium 
under inclined lund "Pttlicd un it. 
Reason (R) : The hins.:d end will offer 
1-.:.sistance to lhe hmiltllllnl component of 
ll1c >Jlplicd folllc. 

•· Ootlo A •ntl R ""' true and R " lloc 
correct ~plaMlion of A 

b Both A and R an: true but R "' 1\01' 
lbeeomoct .:.xrl•nalion uf A 

"· A .. lrue bill R IS r.lsc 
d. .\ is false but R i> 1ruc 

112. A>;cr~ioo (A) : In ~ cil'llular mO!Somy 
column it is de&irnhlc to restrict the 
o'c$UI!o nt t11ad within lhc middk core of 
one fuunh the 3rt.:~ of the column sc.:Lion. 
R.,.>oo (RI : lt is dc:sir>bl~ uot to allow 
any lens ion in masonry ~lnactufl.'S . 
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113 

I 14, 

I IS. 

I 16. 

,,, Both A unci R nrc ll\le Md R ;. the 
correct explanation of A 

b. Both A and R are 1rue but R is NU'J' 
U1~ con·~ "xplnnntion of A 

.:. A i> true but R ~ fnbc 
d, A is fa lse but R is true 
As•eotion (A) A ny 
pr•ctica l!y be ~u.ih to the 
tlteoretical •J\:11. 

O>Ch C.1nnOI 

•hal)e ut' the 

Rc.solt (R) . The shopo of th~ lhooNticaJ 
:l!ch is llfl'eoted by loods moving on iL 
il , Bmh A :~net R nrt: tnu; mttl R i" H1t: 

L'(lrrcct eJq>lan•t icm •>I' A 
h. Both A und R are lrue but R is NU'l' 

U1e ""rr~ ~xplaDJtion of A 
c. A is true but R is lioloc 
d . A is fn l<c but R is true 

/l..~<eo1ion (A) : Lateral .<UI)(IOr1 lo o beom 
is pro,~d"d by ;i concrete •lab re.ting over 
lh"- IVJI tlangc: of • bctno. 
Reason (R) : SboOI' connccton; "'"' needed 
to provide c.onlinuou• lateral s:uppnrl. 
n. Bolh A and R nre tme and R ., the 

C<lrrecl ext>1Rn3tion ul' A 
b. Bolh A and R aN (roo but R is NOT 

U1c correct explanation of A 
<J. A is true bul R ;, fa be 
d . A is f.! ls0 but R iJ true 
AJ<seo1ino ( i\) : ('ump•rod lo riveted plate 
girder<, in w~lded pl>k girders a thiC.ker 
"eb must be used. 
Rc•son (R) : Omission of flange ongles in 
creases the ~lear depth of the web ond we 
thickness ls controlled by buckling 
criterion. 
'" Both 1\ nod R arc true ~nd R ill th" 

ciJrreet e~'P14Jiotlon of A 
b. .Both A •nd R are tme hut R is (110 '1' 

the correct explan:otion of A 
c. A is trvc bul R il; t'ulse 
d . A is fo lsc: but R is true 

A•sertion (A) . In dO!Illl<>l!lccd •Y~lom uf u 
huil1·ur.) column. crt,s.s memher 
perpen~iculur 1<1 the (ongitu<tinnl a~i• 111' 
IJ•~ C<llun>n i~ 11<11 us~d. 

Rc•sou (R) : Laciug ban; ""' fun:c:d to 
<hru-e lhc >xi• I load on the ·~"L 
11, Bolh /1 MJCI R nrc tnoc "''d R is rho 

cmrecl explapat i<Jn ul' A 
h. 8oth A and R are true but R i;; N01 

Ute co11'ocl oxpl•nntion of A 
~. /1 is hue bul R i.• f>IM:: 

l ~ nll4 

d. A i.• foist but R is true 
I 17 Assertion (A) ; \V"b crippling occurs ;U a 

~ection where ho:avy veo'lical load i< 
npplill<l 
ReiiSon (R) : There i~ sine~ conL-c.ntration 
in the vicinity of the lond , 
a, ~oth A and R ore true nnd R is the 

correct cxp lonotiool of A 
b. Bo01 A >nd R ure true but R is NOT 

the oonoct cxpiJnntion of /1. 
c.. • \ is true but R is false 
•l , \ i• f.1l•c but R is tnu: 

I 1~. Assertion (A} : All columns shall be 
de$ig.ued JOr a minimum eccentric.:il~1 of 
uruoupportcd lt11gUJ of colwuu divided by 
500. plus la1ernl dimension divided by 3it 
subject to a minimum of20 mm. 
Rea.wn ( Rl : A.<~s~rtion rell!rs to the design 
uf a.xiull\ loaded column and it mnv not be 
1>o!sible ·to build • perfectly o.~iaUy lo•d•d 
column in practice. 
a. Both A Md R ore true and R ls the 

eoorect "xp l~nMion of A 
b. Botl1 t\ •nd R 3ro true but R i.s NOT 

the eonect explu!t;l(ion Q f 1\ 
c. A is lnte b1~ R L< f:llse 
d. A is f~lse hut R is lrne 

119. Assertion (A) : t •nder wod;:in.g loads, in a 
re-iuforc.ed c.oncJ-e[e beam tbe lever arm 
••cm:~in.s unchanged 
Rc;••on (R) . As d1e bending n•umcnl 
increo.<cs, the lolol ~'<>mpn:s$iW Ioree ond 
h:n:~i lc n.u-ce lll\:! as~umed U:t increa~d in 
dire<:l proportion. 
a. Both A ond R """ true ~nd R is tht 

correct "l'pbnotion of A 

h. Bull> A on<l R ar~ true hut R is NOT 
I he correct c~plouation of A 

c.. A i• true but R is false 
d. A. is fi•L'c hul R is h·uc 

110. Assertion I A) : Rubbt:r lyre<! equipment 
J'"ll better on smooth, hard rnrlace.• while 
crnwlers work hetter on firm e3rth. 
Reason (R) ; Bnlldoz= mounted on 
\\ he<~l$ ore c~uploycd 011 eMU> con.~h11CI inn 
rur better performance. 
o. Both A and R are lme and R L• the 

CDI'I'etl eltplonntion of A 
b. Butlo A ond R arc true but R is NOT 

U1c CUIIeCI "-'<Jlianalion of /\ 
c. A is true but R ., false 
d. .-\ is false but R i• true 
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