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Civil Engineering — 1

1. Which of the following is not an indeterminate structure ?
(a) continuous beam(b) 3 —hinged arch  (¢) fixed beam (d) 2 —hinged arch

2.  For the truss shown below, which statement is true ?

(a) Internally unstable (b) Externally unstable
(c) Statically determinate (d) Statically indeterminate

3. Inathree hinged arch maximum hogging moment occurs when the point load is at

(a) springing (b) crown (c) quarter span (d) the section itself
4.  Deflection in a truss depends upon

(a) axial rigidity (b) flexural rigidity (c) torsional rigidity  (d) frictional rigidity

S. For a fixed beam loaded as shown below, if the support ‘B’ rotates through Oy in
anticlockwise direction, the fixed end moment at ‘B’ will be

| : W/Unit Length
M e b
|

I’ L OB i
EI = Constant
w12 2EI0g w12 4Elog w12 2EIb6g w12 4EIb6g
@Rt Ot O T @
6.  Which of the following method is not classified as force method ?
(a) three moment theorem (b) moment distribution
(c) method of consistent method (d) Castigliano’s theorem

7. The Castigliano’s second theorem can be used to compute deflection
(a) in statically determinate structure only (b) for any type of structure
(c) in statically indeterminate structure only (d) for beams and frame only

8.  In the following truss, the force in member BC will be
2t

Qo e lo

30°

®

(a) Zero (b) 0.5 ttensile (c) 0.5tcompressive (d) \/? t tensile
9. Ina fixed beam the effect of sinking of a support by ‘3’ is to create a bending moment equal to
2EIS 6 EI b 3 EIL 6 EIL
(a) 12 (b) 12 (©) 52 (d) 52
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1. fadasRo sifimemr &g ?
(a) Hdd O (b) 3-hsal AT TEHTHR Gl
(c) &G TH (d) 2-hssl AT TEHTHR T

2. TRIQ@RATGIAIATRFFTAS ?

L

(a) ST €9 T fRR (b) =TI &Y & AR
(c) Wfesws v q ful (d) Wfesws waq sy
3. UM hoolGR 3T H FIRRT ST STTerehad a8 T & 91 forrg WR Fefiiad o™ a2 :
(a) TeafRmn (b) i (c) e feegfa (d) HRW
4. =t (e|) U 98 (deflection) F=iferiaa fhq R war 2 7
(a) FfEgEa (b)) FEEAIgEA  (c) USiged (d) =ofi g

5. i fo¥ T MR % W1y fheEE 9 1 WU B HEl o fomdia fewm # 0, 90 @1 8 A1 49 B W
TG 37 ST &AM .
| : W/Unit Length
A7 B
) s ¢

. ) —
EI = Constant

w2 2EIS w2 4EI6
@ Tt (b) —T

w2 2EI6 w2 4EI6

© -1 @ -1

6. Ffafgarasndfafraafafaadiz ?

(a) < repoft shi farfy (b) et feraor farfer

(c) Had faepfa fafy (d) e v

7. R 1 gEdt Yo o1 IuART e o foaror <t wrom 4 fopar S wehar @
(a) hadl R &9 ¥ feetfine g (b) foreht off yepw <t \E=AT % forw
(c) Hacl FRREY Y FCAMAC FETIH  (d) Haet 97 Td T & fotw

8. Tr=feiRaa ow o wg= BC o o7t g1

2t

o |® 3O}©
®
(@) A (b) 0.5 t T (TETEA)
(c) 0.5 t Trfie (Hrfie) (d) \[3 ta (TETEd)
9. U fthare off o Uk o W 3R T|M “5° &1 1 38 & o GI bt TTE0T &I
2ELS 6 ELS 3 EIL 6
O ®) 5 © 5 @ 5
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18.

For the continuous beam (EI constant) loaded as shown, the moment at ‘B’ will be
w W

o b © | o

L2 1./2

fe L fe L |
(a) 0.75 times the free moment at mid span of AB
(b) same as the free moment at mid span of AB
(c) 1.5 times the free moment at mid span of AB
(d) 2.0 times the free moment at mid span of AB

In the following frame, support @ settles by 8. The fixed end moment in the horizontal

member “2 — 3” of the frame will be : (other symbols have usual meaning)
3

@
T 4 m ];
El
4m Constantm_;_@i
Lo
ELS 6 EI 8 3EIS EI 3
@ = (b) © g @ 76

The moment required to rotate the near end of a prismatic beam through unit angle, without
translocation, as the far end being fixed, is given by

(a) EI/L (b) 2EI/L (c) 3EIL (d) 4EI/L
Unit load method is also known as

(a) dummy load method (b) displacement method

(c) energy load method (d) elongation method

Principle of superposition is applicable when

(a) deflections are linear functions of applied loads

(b) material does not obey Hooke’s law

(c) the action of applied loads will be affected by small deformation of the structure

(d) stress-strain relation is non-linear

The width of analogous column in the method of column analogy will be

1 1 1 2
@ 7 ®) 5] ©) Ep d g

A fixed beam of span L is carrying a point load ‘P’ at its mid span. If the moment of inertia
of middle half length is twice that of remaining length, then the fixed end moment will be

PL SPL 3PL SPL
@ 73, (®) 4 © 733 @ 752
The effective length of fillet weld should not be less than
(a) size of weld (b) two times the size of weld
(c) three times the size of weld (d) four times the size of weld

For the following structure, the ratio of relative stiftness for AB and AC is

(a) 2/3 (b) 4/3 ) 1 d) 1/3
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10. T Had g6 8 o wR = g T g, foeg “B” ot STt 3R (B fRue)
\ w

@ L2 l l L2 @

k L > L 5
(a) AB % 9 T T Yh TTE01 T 0.75 TAT (b) AB o I T TR ek TTEUT o SET
(c) AB % HE T WY MU T 15T (d) AB o e I W Gk 30l 61 2.0 AT
11.  Tr=feiaa 0 59U @ & G 8ee 81T & | 36H o &t HweR «2-3" H fthadre BR | STTe[01 21T :
(31 Tcfienl o1 GTHT= 379 B)

3

e

2Zm

El
4m Constant @ 4
7777777

Lo

7777777

EI§ 6EIS 3EIS EI§
(@ —¢~ (b) ¢~ © 6 d) 7o
12. TS Iv1 < H1e A ot o o fehe 370 1 gAM & foTw stawares Sept, fomr -,
Sreifeh g k1 & Thorere B, wfetfiad i
(a) EI/L (b) 2EI/L (¢) 3EIL (d) 4EI/L
13. 3hrS W fafer T oft St B
(a) Hieuie YR fafer(b) feeemm fafyr (c) St v fafer (d) 3fg Tty
14. FOUINIH 1 g @R 8 S
(a) T S R 1 W& T 2§ |
(b) TTft g o <1 qTe el L | |
(c) TTEAT < B Toreuur & o] arefi 1 hriardt ywrferd grft |
(d) wfdee wd g faepfa gy RIE 2 |
15. %W Argadn shi fafyr § awey wary 61 <er e g
@ 75 ®) 35 © = @ =
16. o foR gt Roreh) oeaimg L o e 1 ueh foig Wi P 8 | Afe o <t ameft ivats o1 g et
3] I AT 1 QT &1 al et R o1 3Treet f g

@ = 0) 2 © 3 @ 5
17. Thie Seg i yuet oS e & v e B =t

(a) e H AT Y (b) 9 i AT & g1 HI

(c) 9 i A9 & oA T (d) 9 i A" F IR T

18. T=faiRad Tt % fo7w AB 3T AC o foTu 31TUféreh SaRaT b1 3TUM ¢

(a) 2/3 (b) 4/3 ) 1/3
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19. Horizontal web stiffeners are used in plate girders if depth to thickness ratio of web is greater than
(a) 100 (b) 180 (c) 200 (d) 300

20. In design of steel structure the design wind speed is 60 m/s, the basic wind pressure to be
considered will be

(@) 2.16 N'mm? (b) 21.6 N/mm? (c) 2.16 kN/m? (d) 216 kN/m?

21. The strength at which steel fails under repeated applications of load is known as :
(a) impact strength (b) tensile strength  (c) yield strength (d) fatigue strength

22. What is the collapse load of beam as shown in figure ?
lW

L2 * L/2

(a) Wu =8Mp/L (b) Wu =4 Mp/L () Wu =6 Mp/L (d) Wu =2 Mp/L

ANNNNNNN
AANNNNNY

23. For the steel members which are always in tension (other than pre-tensioned members),
maximum slenderness ratio will be

(a) 250 (b) 325 (c) 350 (d) 400
24. In tension members, splice is used

(a) to join two sections (b) to join more than two sections

(c) asbeam section (d) as column section

25. Effective length of a steel column which is effective held in position at both ends but not
restrained against rotation is (L — unsupported length of column)
(a) 2.0L (b) 1.0L (c) 3.0L (d) 05L

26. Slenderness ratio (A) of a compression member is the ratio of
(a) effective length and cross-section area
(b) effective length and minimum radius of gyration
(c) unsupported length and cross-sectional area
(d) unsupported length and minimum radius of gyration

27. The steel section used as connecting piece at the intersection of two or more members in a
roof truss is known as
(a) base plate (b) gusset plate (c) toe plate (d) tie plate
28. Consider the following names :
(1) stanchion (i) strut (iii) boom (iv) principal rafter (v) cables
Which of above have compressive stress in a steel structure ?

(a) (i) and (ii) only (b) (i), (i1) and (iii) only
(c) (1), (i1), (ii1) and (iv) only (d) (1), (i1), (iv) and (v) only

29. Which of the followings are specifically considered in the design of plate girders ?
(1) Local buckling of web (i) Local buckling of flange

(ii1) Joints between web and flange plates
(a) (1) and (iii) only (b) (ii) and (iii) only (c) (i) and (ii) only  (d) (i), (ii) and (iii)

30. Web crippling in beams generally occurs at the point where
(a) concentrated load acts (b) bending moment is maximum
(c) shear force is maximum (d) deflection is maximum
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30.

woie T & 99 g8 T 553 Ird € afe I 3t s qeun wieTs w1 StuTd e @ srfees g

(a) 100 (b) 180 (c) 200 (d) 300
$EATd LT o 3R H e g o 60 H./4. & | 3MUR a1y &1& 1 WH &M
(@) 2.16 N'mm? (b) 21.6 N/mm? (c) 2.16 kN/m? (d) 216 kN/m?

Toret 3TITd % 3199 W IR-TR 9R o 8 f59 grmed g W gl S g, S8 Fad 8
(a) T M (b) o HHL (c) IO g (d) srfa amed

o g A o 5 o o P ?lw
/ ¢
) /

I|< L2 * L/2 >|I
(@) W,=8MpL () W, =4MpL  (0) W,=6MpyL  (d) W,=2Mp/L
FEATA o ST, ST Hed aF H & (Y9 qfd SR oh STCATET) o foTq Tfershas sherar STuTd 2

(a) 250 (b) 325 (©) 350 (d) 400
a4 3UTT H TIATSH <Rl ST feohdlT STaT B

(a) < WUSI I e & foTu (b) 1 T 3feres GUST i S o fotw
(c) Sm-TUg hldE (d) & @ue i @

T SEIT T S g (o IR fRufe | 31rerg B, g g 8 37reg TR 7, oyt oS gt
(L-T0 Sl TSI oealTs)

(a) 2.0L ) 1.0L © 3.0L ) 05L

Teh HS U 1 21T AT (L), FREehT ST BT & 7

(a) T TEETE 3TN ST TT=eg B

(b) STelt TTESTS 3T =y utymor Brswn s

(c) IHTCfST TEETg 3TN ST TT=eg SAH

(d) STl TEETg 3R =g aieymor B s

oA 28 U T AT Q1 H ATk TR oh Tdeeed T SIS JTel ohe oh &Y H ITINT foht ST ITel $8Td
QUg ! Tk T & ST AT 8 7

(a) 99w (b) T &I (c) A-e (d) TE =R
frefearftaa am @ faem ifs

() AR (i) e (iii) A (v) Tifaue TR (v) ea

IURIH T B Tohel 3T ST H gdted gfdse & 7

(a) Hae (i) 3R (ii) (b) Had (i), (ii) 3R (iii)

(c) Had (i), (ii), (iii) 3 (iv) (d) *Had (i), (i), (iv) 3T (v)

I TS & SAfeheu o i | & formiva: forent R T e R

(i) 99 Y AR bl

(i) A=t <l AThet oo (o

(iii) 99 3T FA I HT AT

(a) Had (i) 3R (iii) (b) Ha (ii) 3R (iii)

(c) Hae (i) 3R (ii) () (i), (i) 37K (iii)
U H ofF 3T - T HHIAT 39 g T BT & SRl

(a) Hhrgeh T AT | (b) SR STEOT SARIHAT 2 |
(c) STTETY A HAThaH g | (d) Tagm sAferepam 2 |
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What is the collapse load of the beam as shown in figure ?

; L s
16 Mp 12 Mp 8 Mp 6 Mp
(a) Wu=T (b) Wu=T (@) Wu=T d W, = L

In plastic design of portal frames with the increase in redundancies, the number of possible
modes of failure :

(a) decreases (b) increases
(c) remains the same (d) the two have no relationship

Which of the following cross-section has maximum value of shape factor ?

(a) Circular (b) Rectangular (¢) Triangular (d) I-Section
The load factor in the plastic design is normally taken as

(a) 1.5 (b) 1.6 (c) 1.7 (d) 2.0

The centre to centre distance between individual fasteners in a line in the direction of load
is known as

(a) effective length (b) gauge length

(c) diagonal distance (d) pitch

The design strength (in tension) of a plate (T4,) governed by rupture of net cross-sectional
area (A,) at the hole will be given by :

(when f{;, is ultimate stress of material and v, is partial safety factor)

09A,f 0.8 A, f
(a) Tdn _ n-u (b) Tdn _ n-u
Tm m
() Tg=0.8v,A,f, (d) T4=097v,A,1f,

For laced column, the thickness of flat lacing bar shall not be less than
(a) one-fortieth of its effective length for single lacing

(b) one-sixtieth of the effective length for double lacings

(c) both (a) and (b)

(d) none of the above

For connection, the distance between the centres of any two adjacent fasteners shall not
exceed or whichever is less (where ‘t’ is thickness of thinner plate in mm)
(@) 32tor200mm (b) 32tor300mm (¢) 16tor300mm (d) 16t or 200 mm

A tie bar 50 mm x 8 mm is to carry a load of 160 kN. A specimen of the same material is

tested having cross-sectional area 250 mm? in the laboratory. The maximum load carried by
the specimen was 125 kN. The factor of safety in the design is

(a) 1 (b) 1.25 (c) 2 (d) 2.5

A steel plate is 35 cm wide and 10 cm thick. A rivet of nominal diameter ‘d’ is driven in the
plate. If the net sectional area of the plate is 33.05 cm?, find the nominal diameter of the rivet.
(a) 16 mm (b) 18 mm (c) 20 mm (d) 22 mm
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o o el weft o 6 foTe vom AR g ?

5 L >

16 Mp 12 Mp 8 M 6 Mp
@ Wy=—7— (b Wy=—7— () Wy="7— (d) Wy="7
et T oh o T ehedd H 31fieh (fee~t) T gfg o wel fawet o gifed wiei 1w
(a) T | (b) &I E |
(c) @HM gl & | (d) SHIH IS Fe el € |
frefarRaa st ufeael & @ foheeh 31TehR Tureh o1 U1 Taiferss g g ?
(a) ITATHR (b) IRAHR (ORELSIE (d) I1-af=sg
GHed AT H W TUTh oh1 HH HTHTI: T STt &
(@) 1.5 (b) 1.6 (c) 1.7 (d) 2.0
TR ShT TGoT T 37T hictehl i Toh W1 H g § o ohl QU ST STl & -
(a) T TEE (b)) TS TS OREEHEA d) =

fo55 1 FTTTRI-HIE &THA (A ) % Hed H Th ©ie i AAlehead g (T, ) (@ H) = |
T fergeh ST BT 7

(Te1 T Y o G £, o S gee ek ¢ B)

09A,f 0.8A,f
(a) Tdn= n-u (b) Tdn= n-u
Ym m
(©) Tg=0.87y, A, L, d) Ty, =097, A, f,

HraTee) TR T FHAA BT g 1 Hiers T H 9 frud e 7 e =l ¢

(a) Thed I o ToTu quTef e oht Ueh — =Teftart

(b) Tg—hian = foru JuTet-cwas 1 s -araat

(c) < (a) 3R (b)

(d) SUURE H T hIg &I

g % feru, < ot ierehi < Hai bt s= h1 gl Bl ST oft = 2, © sferh
& B =TT |

(&t “t’ udelt wie shi Hiers & it 1)

(a) 32 t31200 foreft (b) 32 t31300 foreft

(c) 16 t31300 foreft (d) 16 t31200 foreft

weh 50 foeft x 8 foredt <t 218 SR 160 kN 1 TR 98 et & | IE uered o Teh T 1 ST
7 wlieror foram T forees ey uftese @1 &mwe 250 o fidt B | T g sifreRad Wi
125 kN 31 & feran a1 | fesis 5 geeq =1 o & -

(a) 1 (b) 1.25 () 2 d) 2.5

Teh EITA Shl i 35 TfY <€t w10 Bt Uit B | 36 e = ‘d” < Uk fae o R R |
Ife wie 1 Ig Uiese Fhet 33.05 1 Tt 8 a1 e w1 el = 3rd shifse |

(a) 16 forft (b) 18 ot (c) 20 foft (d) 22 foeft
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48.

49.

Approximate dead load of roof truss is N/m?.
+
() [§%1+5jx10 (b) (§%1+3)><10 ©) [ijlo d) [§%1+3jx10

3

A RCC compression member may be considered as short column when both the slenderness

1 1
ratio % and %g are less than
(a) 12 (b) 16 (c) 24 (d) 32
For a RCC column, the unsupported length between end restraints shall not exceed
(a) 20 times its least lateral dimension (b) 40 times its least lateral dimension
(c) 60 times its least lateral dimension (d) 80 times its least lateral dimension
The anchorage value of a standard U-type hook shall be equal to
(a) four times the diameter of the bar (b) six times the diameter of the bar
(c) eight times the diameter of the bar (d) sixteen times the diameter of the bar

What is the maximum permissible area of tension reinforcement for the given cross-section
of a RCC beam as per IS code ?

K— 300 mm —>|

k—— 450 mm —>

. W . W .
N

=]
3

—A L k— 400 mm —|

(a) 4800 mm? (b) 5400 mm? (c) 7200 mm? (d) 8100 mm?

What is the minimum reinforcement in slabs in terms of the percentage of total cross-
sectional area of slab if mild steel is used ?

(a) 0.12% (b) 0.15% (c) 0.18% (d) 0.04%

If the diameter of the longitudinal bars of a RCC column is 16 mm, the diameter of lateral
ties should not be less than

(a) 6 mm (b) 5 mm (c) 4 mm (d) 3 mm

For the given cross-section of a RCC beam, the depth of neutral axis is 253 mm. What type

of section is it if M20 grade of concrete and Fe 500 steel is used ?
[€— 300 mm —>3

44# 20 mm—
Sboo

A mm

— L k— 600 mm —|

(a) Under-reinforced section (b) Over-reinforced section
(c) Balanced section (d) Ceritical section

As per IS 800 code in working stress design, in load combination involving wind or seismic
load, the permissible stresses in steel structural members may be increased by percent.
(a) 25 (b) 33 (c) 50 (d) 100
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46.

47.
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49.

T 7 (S el ) T AT 3Teed R N/m? B & |
e e e+ 5 e
(a) (—+5j><10 (b) (—+3jx10 (©) ( 3 jxlo () (—+3j><10

Th ST, FtE 3161 ol o] T HT ST & 916 QM1 aal agtrml%x ﬁfﬁmﬁwﬁf :

(a) 12 (b) 16 (c) 24 (d) 32

Teh AR H €Y. Taew o foru 3wy sl o o= sTerfrerd oS T 3feres T B =R |
(a) TR =Taw qTed fomr 6 20 AT (b) SEERI =Faw qTed fomr 6 40 AT

(c) 3HhHY = ured ford1 6 60 AT (d) 3T =y ured o1 <6 80 AT

Teh AHeh U-ShI o §oh o1 Uehial A fohteh SIS BT ?

(a) S % AE HI IR T (b) S % ™ I g T

(c) S % ™ I TS T (d) S % ATE HI GIAg AT

T ARLH T, g b Ted I Ui=se o oIt T Y sl SAfeshan STRia aawa F=I1
2 7 (IS IS o YaTfersh)

k— 300 mm —f

T g
g
g E
2 g
w
J{r\r\r\l
o0
50 mm
T

(a) 4800 ferfi2 (b) 5400 forfi2 (c) 7200 fei2 (d) 8100 ferfi2
u%swldab‘rswul feRalT ST & 1 BAUC o Tehcl ITTIEY TNTSE &FB o Jd o dai §

AT H ~TqH T AT 8T 7

(a) 0.12% (b) 0.15% ©) 0.18% (d) 0.04%

e Teh AR T H. T At 3 TSI 1 ™ 16 mm B Tl II9d Serehi 1 = bl & 59

T B =R 7

(a) 6 foeft (b) 5 faft (c) 4 Tt (d) 3 faeft

T HLH, et & feu e sty ufesg o fore 3erfi s1e1 6t wews 253 fidft 7 | =1 fopm

JehT b1 TR=aE & 3R M20 TS shshile 3T Fe 500 STAT b1 39N fepa T 8 7

[€— 300 mm —>|

I
:
4#2011]111,—8?\300 l
?l\Omm
(a) = weiferd gicesse (b) 3fa gefera af=se
(c) Hgferd aftesg (d) Fifie feeg
YA T 800 o ITHR HRIBH Ufcraret A1eheu H, 91 AT YehtT WRT b1 AT i aret
R HATSHT § FLHTcHeh 8910 6 H 373 vt 1 e ST ST Tehall 2 |
(a) 25 (b) 33 ©) 50 () 100
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50. A short axially loaded RCC column of size 200 mm x 200 mm is having 1200 mm? of
longitudinal reinforcement. What is the maximum load carrying capacity of the column if
M20 grade of concrete and Fe 500 steel is used ?
(a) 722.0 kN (b) 712.40 kN (c) 732.0kN (d) 782.8 kN

51. A simply supported RCC beam having clear span 5 m and support width 300 mm has the cross-

section as shown in figure below. Find the effective span of the beam as per IS 456 : 2000.
k— 250 mm —»

O (O O
N AN AN

3
3

—>{‘3<— 500 mm —>|

(a) 5250 mm (b) 5300 mm (¢) 5500 mm (d) 5550 mm

52. The main reinforcement of a RCC slab consists of 10 mm bars at 100 mm spacing. If 10 mm
bars are replaced by 12 mm bars, the spacing of 12 mm bars should be

(a) 120 mm (b) 130 mm (c) 138 mm (d) 144 mm
53.  When HYSD bars are used in place of mild steel bars, the bond strength
(a) decreases (b) increases (c) doesnotchange (d) becomes zero

54. Minimum percentage area of HY'SD reinforcement in a 145 mm thick water tank wall will be
(a) 0.24% (b) 0.23% (c) 0.20% (d) 0.25%
55. Which of the following factors govern the depth of footing for an isolated column ?
(1) maximum bending moment (2) shear force (3) punching shear
(a) (1)and (3)only(b) (1)and (2)only (c) (1), (2)and (3) (d) (2) and (3) only
56. A concrete beam of rectangular cross-section of 250 mm x 400 mm is pre-stressed with a force of
400 kN at an eccentricity of 100 mm. The maximum compressive stress in the concrete will be
(a) 12.5N/mm? (b) 10.0 N/mm? (c) 7.5 N/mm? (d) 2.0 N/mm?

57. What is the percentage loss of pre-stress due to an anchorage slip of 4 mm in a concrete
beam of length of 30 m which is post tensioned by a tendon subjected to an initial stress of
1500 N/mm? ? Modulus of elasticity is 2 x 10° N/mm.

(a) 1.0% (b) 1.25% (c) 1.50% (d) 1.75%
58. In which system of post-tensioning, instead of wires, high tensile steel bars are used as tendons ?
(a) Lee McCall system (b) Freyssinet system
(c) Magnel system (d) Gifford-Udall system
59. Which of the following losses is/are not considered in pre-tensioned beams ?
(1) Friction (2) Elastic shortening of concrete
(3) Shrinkage of concrete (4) Creep of concrete
(5) Anchorage slip
(a) (2),(3)and (5) only (b) (3) and (4) only
(¢) (1) only (d) (2) only

60. The area of cross-section and section of modulus of rectangular pre-stressed beam are A and
Z respectively. P is the pre-stressing force applied to the tendon. If beam is subjected to
maximum bending moment M, the maximum stress ‘f* will be,

(a) f=£+% (b) g=2, Y (c) gt M (d) po M
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50.

S1.

52.

53.

54.

55S.

56.

57.

S8.

59.

60.

200 Tt x 200 Tt 3TmoTa <6 g Svefi i STRE. T, T d 1200 fFrefi? sesd veem 7 | @y
1 SATehdd YR I8 &THdT 97 8 3TR M-20 TS shehie 3T Fe500 S¥Td b1 IURT {ShaT TS ?

(a) 722.0 kN (b) 712.40 kN (©) 732.0 kN (d) 782.8 kN

T YgTeited SR o fmeht sty forgfa 5 . 3R s1era i =eE 300 fft 7

aguwwﬁﬂa:ﬁ%%aﬁm‘rwaai%mﬁq_&rf% 2000 3 TFER STt Tt s Hifm |
250 mm

N M M
U

mm

—*g<— 500 mm —>|

(a) 5250 foeft (b) 5300 frft (c) 5500 foeft (d) 5550 frft

Teh ITRHH. e &1 57 Yoo 10 fieft 6t 8¢ 100 Tt 3 tauet & s+ & | 3fg 10 fift 6t
Bl &I 12 fift < vl g gean SR a1 12 it <6 Bei & fofu st=aae gF1 =nfae
(a) 120 foeft (b) 130 ot (c) 138 faeft (d) 144 forft
STE g T B o $UH T T ITE.TH.E1. BEI 1 ST FohaT STl 3 T o4 o
(a) FEA@ME | (b) TR | (c) H uftaaH 78 8t | (d) I BT # |

T 145 foreft A1 et <6t Tht 1 Sam | v aTE. v €. YEe i =Hay Sfavd SEwd g
(a) 0.24% (b) 0.23% (c) 0.20% (d) 0.25%

T § M U e U foafia (qeres) waw <hl uTg <6t TeTrs whi fRifa shed & 7

(1) Afrehay aeh e (2) 3TIEIY §A (3) Bea (ufe) FTEIu

(a) e (1) AT(3) (b) et (1) 3 (2) (0) (1), (2)3MM3)  (d) heeA (2) 3N (3)
250 Tt x 400 Toreft o6 STIATRR ST Titeg aTefl Th hshic 9% 1 100 Tt 3 kg
T 400 kN % &1 g1 gd -Sfcaferd foha o 8 | shshie § Stfershan ddted gfdee g

(a) 12.5N/mm? (b) 10.0 N/mm? (c) 7.5 N/mm? (d) 2.0 N/mm?

Teh 30 HY. oIl shshie &, T8 1500 N/mm? o 3TRf¥eh Sfdeet ol Ueh <Ue gRI ua-dfd
P T B | 39 e H 4 it 3 Uenis ety o hRoT yg - et ST SfrTd T (<) R B 7
TeITEIAT |9 2 x 105 N/mm 8 |

(a) 1.0% (b) 1.25% (c) 1.50% d) 1.75%

g - hl forl Ugfd T R o ST 3= a9 3ETd hl BT ol SUFNT U o foTu feham ST 8 2
(a) T-Teehel Gfd (b) ShisH Tgfd (c) AU wgfd (d) fireie 3ee veld
freAferfiad & (losses) H # % H1/8 BTH qel—diHd & H el fora /3 Sfrefn/d &/8 7

(1) =80 (2) hshic T YT Hpa

(3) hshIc T FpoH (4) ShehIe T TS JFTETU (5) U feeta

(a) FA(2),(3)3M(5) (b) FAAB)IMM@)  (c) A (1)  (d) A (2)

T ITRAATHR Y -faaford o7 1 SR Tieae dahd 3T IRead! AT Haw: A 3R Z
8 |Wq§uﬁamw1>w% | afe atferehaw sk STTEl M @ & 1 9 H Afeeshan
gfdset

(a) f==

A M M P M
(b) f—P+Z (c) f—A+Z (d) f_A+6Z

P Z
ATM

CEN-01 13 Series-A



61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

A definite yield point is obtained in the following grade of steel :

(a) Fe250 (b) Fe4ls5 (c) Fe 500 (d) Fe 550
As per IS : 450 — 2000, the value of 1,4 for deformed bars in tension are greater than of plain bars by
(a) 20% (b) 25% (c) 40% (d) 60%
The maximum value of span/depth ratio for simply supported beam of 15 m space should not exceed
(a) 7 (b) 13.33 (c) 15 (d) 20
Limiting depth of neutral axis for Fe 415 grade of steel is taken as (here d = effective depth of beam)
(a) 0.43d (b) 0.46d (c) 0.48d (d) 0.53d
Development length L can be calculated using the relationship (notations have usual meaning)
0.87 0, ¢ 40,0 o, ¢ 0.87 0,0

_ OOy _ Oy ® _ Oy ®P _ 20T Oy
(a) Ld 4de (b) Ld 1.15 Thd (C) Ld 1.15 Thd (d) Ld 2 Thd
The value of modular ratio (m) for M-20 concrete is taken as
(a) 9.33 (b) 10.98 (c) 13.33 (d) 23.33

Value of limiting moment of resistance for Fe 415 grade of steel will be

(a) 0.148 f, bd*> (b) 0.138 £, bd? (c) 0.133 f, bd? (d) 0.12 £, bd?
Minimum grade of concrete to be used in pre-tensioning shall not be less than

(a) M-20 (b) M-30 (c) M-40 (d) M-50

A beam 25 cm x 40 cm subjected to a factored shear force 10 kN and factored torsional

moment 4 KN — m. The equivalent shear force on the beam will be
(a) 25.6 kN (b) 35.6 kN (c) 26.0kN (d) 14.0kN

The modulus of elasticity of a concrete is 25000 MPa. The long-term of modulus of elasticity
at 28 days will be
(a) 7812.5MPa  (b) 9615.4 MPa (c) 10000 MPa (d) 11905 MPa

One of the criteria to determine effective width of flange as per IS code is (notations have
usual meaning)

ly ly ly ly
(a) §+bw+6Df (b) g+bw+6Df (C) €+bw+Df (d) §+bw+Df

If the fluid property such as density, velocity and pressure at any given point does not change
with the passage of time, the flow is known as
(a) Steady flow  (b) Unsteady flow (c) Rotational flow (d) Irrotational flow

The energy loss due to friction in pipe flow is (All symbols have usual meaning)

fLV? Re/f fL2V fL?V?
(@) he= 2gD (b) he= 2gD (¢) he= 2gD (d) he= 2 gD
In a turbulent pipe flow, inside the laminar boundary layer, the velocity distribution will be :
(a) linear (b) parabolic
(c) logarithmic (d) exponential decay type

A river model is constructed to a horizontal scale of 1 : 1000 and a vertical scale 1:100. If
the model discharge was 0.1 m?/s, then the discharge in the river (m3/s) will be

(a) 103 (b) 10% (c) 10° (d) 100

What is the ratio of flexural strength (f.;) to the characteristic compressive strength of

concrete (fcx) for M25 grade of concrete ?
(a) 0.17 (b) 0.14 (c) 0.11 (d) 0.09
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61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

frfeTiad ©iet o Ue 1 ffeed auwe fowg e g @ -

(2) Fe 250 (b) Fe 415 (¢) Fe 500 (d) Fe 550

1S-450 : 2000 % FFER, T1E H foehd FAR@l  TeTT 1,4 1 TH TG TATGT b1 JoT H TeheHT
At g ?

(a) 20% (b) 25% (c) 40% (d) 60%

15 HieX TEaITE o IGTATESd €A o foTT ST / TUE 79T b1 31ferehad AT T 3t
TEl BT =TT |

(@) 7 (b) 13.33 © 15 ) 20
Fe 415 U2 % 3EITd % foTu I 3781 o Eid Tews 2l (FaT d R ohY e e & 1)
(a) 043d (b) 0.46d (©) 0484 ) 0.53d
Development TS L ,, 1= Erefiertor sht wrgrran @ fepiefl ST Hehcll @ (Sehdi o 1T 31 &)
0.87 0, ¢ 40,0 o, ¢ 0.87 0, ¢
_J8/6y% _1% ¢ _Sy® _J076y%
(a) Ly= 4de (b) Ld_115 de (C) Ld 115T (d) Ly= 2de

M-20 ShzhIe o TeTT AIGIER I (m) 1 TH Tl STl &

(a) 9.33 (b) 10.98 (c) 13.33 (d) 23.33

Fe 415 U $9Td o fot Tfiwra gfcrierss et 1 oM BATT |

(a) 0.148 f, bd*> (b) 0.138 f, bd? (c) 0.133 f, bd? (d) 0.12 £, bd?

v - Hferarer B ITFRT % foTt S aTet shshle o1 =ad I8 EEENE Ul

(a) M-20 (b) M-30 (c) M-40 (d) M-50

T 25 THI X 40 T 3T g H 10 kN 1 GiUsd STTEI0 96 T 4 kN — m 1 Gfvgd Tl
3Tt B | R T THGed TSI St T BT 7

(a) 25.6 kN (b) 35.6 kN (©) 26.0 kN (d) 14.0 kN
Sh3hIC T JATET 0TI 25000 MPa & @ 28 feA1 § <refehriotes YRt ores 81T |
(a) 7812.5MPa  (b) 9615.4 MPa (¢) 10000 MPa (d) 11905 MPa

IS g o FTTER Teis <h! yurell TerE feif & & fore ue aes = 3
(Tehdl o T 1Y 8)

lo lo lo lo
(a) §+b +6D; (b) g+b + 6 D¢ () €+b + Dy (d) §+b + Dy

I 53 01 A T, AT SR foheht i fomg R qore Tw sfia o |1y T2 Seodl 8, 39 T8
EHSIGIE

(a) Fer gamg (b) e vaTE (c) Foff yarg (d) 37Eofi gerg

TAIT /9189 TaTE | G907 o I oAl & BT &

(s forg 31oT g 31 wEd ©)

fLV? Re~/f fL2V f L% V?
(@) he= 2gD (b) he= 2gD (©) he= 2gD (d) he= 2 gD
TeJed Ao YaTE H, T €T 9ag o 31=eL o forawor ghm
(a) W (b) TETHTRR (c) T (d) SETAThT T TR

€T % Teh T I 1:1000 &fsT THH AT 1:100 TS THH T SR S0 8 | AfG T 1 o918
0.1 /& g1 ar 7<) o sgra (F3/A) g

(a) 10° (b) 10% (c) 10° (d) 100
M-25 U hshie o foTu St amed (1) ua srfiremefore Tdftes ame (f,,) 1 31T 18R 7
(a) 0.17 (b) 0.14 (c) 0.11 (d) 0.09
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77.

78.

79.

80.

81.

82.

83.

84.

8s.

86.

87.

88.

A pressure increase of 200 N/cm? increases the density of water by 0.1%, bulk modulus of
elasticity of water will be equal to :
(a) 200 GN/m? (b) 20 G N/m? (¢) 2 G N/m? (d) 0.2 G N/m?

The sequent depth ratio in hydraulic jump formed in a horizontal rectangular channel is
16.48. Froude No. of the super-critical stream will be

(a) 4 (b) 8 (c) 12 (d) 120

The dimension of specific weight in MLT system will be

(a) ML2T? (b) ML2T2 (c) MLT? (d) MLIT!

The path followed by a moving fluid particles is called

(a) Streak line (b) Path line (c) Stream line (d) None of these
In open channel flows, the critical Reynolds number is

(a) 1.0 (b) 2100 (c) 500 (d) 7000

What will be ratio of horizontal force components F, and F, ? (Take y, = 10 kN/m?).
Length = 1.0 m and Dimension = 2.0 m

(a) 2 (b) 3 (c) 4 (d) 5

The magnitude of the component of velocity at point (1, 1) for a stream function, y = x* —
y? will be equal to :

(a) 2 (b) 22 (c) 4 (&) 42

Energy correction factor a is expressed as (Here u = point velocity, v is average velocity
and A is the area of flow) :

@) a=%f(l—vl)3dA(b) a=if(l—vl)2dA ©) a=%f(l—vl)dA ) a=if&)3dA

The correct relation among coefficient of discharge C;, coefficient of velocity C, and

coefficient of contraction C, is
C CV C CV
(@) Cg=C.xC, (b) C4=C,/C, () C4=75 (d) C4=73
Due to each end contraction, the discharge of rectangular sharp crested weir is reduced by
(a) 5% (b) 10% (c) 15% (d) 30%
A floating body is said to be in a state of stable equilibrium
(a) when its metacentric height is zero.
(b) when the metacentre is above the centre of gravity.
(c) when the metacentre is below the centre of gravity.
(d) when its centre of gravity is below its centre of buoyancy.
If the velocity, bulk modulus of elasticity, the mass density of a fluid are denoted by U, K
and p respectively, Mach no. will be given by

@ UNK /\p ® UVp/AJK  (© pNU /WK (@) KU /A p
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77. 200 N/cm? 1 ST6 g3, e o Bcd %! 0. 1% eh @1 <l &, STc7 3hl A1l 3l Soeh HIGYed [ohaH]
BT 7
(a) 200 GN/m? (b) 20 G N/m? (¢) 2 G N/m? (d) 0.2 G N/m?
78. eh &Sl STIATRR ATeh H STefi™l g T STh{HEh TaXTg ol STUTT 16.48 7 | 3fd—shrieh &
<1 THISS BT Bt
(a) 4 (b) 8 (c) 12 (d) 120
79. TH.UA.A. Yoredt d fafys wr o (sgu=m) Bef
(a) ML2T? (b) ML2T2 (c) MLT? (d) ML'T!
80. T < UM gRI UEhid U 8T 8 .
(a) EHAET (b)WY AT (c) M s (d) 375 & IS TE
81. it ATl (Open Channels) 3 S&Td H Shlf~ieh LATegd THI 1 HH BT &
(@ 1.0 (b) 2100 (c) 500 (d) 7000
82. Tu=r § fem@m A e frEehl g 1.0 m 3R = 2.0 m 8, &fet sl Fy 3R F, 3T 31UTd T
BT ? (v, = 10 kN/m?)
(a) 2 (b) 3 (d) 5
83. T U e y = x2 — y>3h To1q foig (1, 1) T2 A o Heleeh o1 0 BT
(@) 2 (b) 22 (c) 4 (d) 42
84. Sl GRINEHA Uk o THHATARG & SRR AT 2 ¢ (F& u = foig o, v = STEd o1 21 A = o5&
1 THA R 1)
1 3 1 2
@ a5 [ aa i [ o
1 1 3
@ a5 [(¢ar @ a=x [ () aa
85. I Tk C,y, T TUITh C,, 3T e TUTeh C, H Hel avaef &
CCV CC CV
(a) C4=C.,xC, (b) C4=C./C, () Cd=—2 (d) Cd=—3
86. T Hpa R o HRUT STRIATRR &0 RIGR SfYehT T IHIEH T ST &
(@) 5% (b) 10% (c) 15% (d) 30%
87. a et fuvg 39 gun § fOR ATeTaet | SEl STl B S
(a) ITh! TATEH el SeTg I BN 2 |
(b) SHHT AT ey, Tocdl ohrg ¥ SHUL BT 2 |
(c) 3HhT TATTh hrg; Tocdl ohrg H 1<l BT & |
(d) THHI T ohrg IHeh IcATaehdl ohrg & 1< BT ¢ |
88. fe Teh Ga T A, AR ST TS HTUTeh Ud G0 cdl ShAST: U, K Td p & Yehe fohU ITd &
?ﬁMach‘v’i’@ﬂTﬁG’l’cﬁ%
@ UK /Np &) UNp WK ©pVUNK  @KVUNP
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89.

90.

91.

92.

93.

9.

9s.

96.

97.

98.

99.

100.

101.

102.

A velocity field with no component in the y & z direction is given by v = 6 + 2xy + t2.
Acceleration along x-direction at a point (3, 1, 2) at time t = 2 will be
(a) 8 units (b) 16 units (c) 28 units (d) 36 units

The differential equation for energy for a reversible adiabatic flow may take one of the
following form : (All symbols have usual meaning)

d d d
(2) dp+d(pvd)=0 (b) vdv+c2—p‘3=o © 2vdv+—p‘3=o (d) Vdv+—pB=O
The energy loss in an orifice flow is given by
1 1
(@) H(C -1  (b) H(l —_2j (©) H(1-C2) (d) H(_z— 1)
C, Cy
For a laminar flow in circular pipes friction factor ‘f” is equal to (Re — Reynold’s number)

(a) 16/Re (b) 32/Re (c) 64/Re (d) 4/Re

If x is the distance from leading edge of a plate held in uniform stream, the thickness of
laminar boundary layer varies as

(a) x172 (b) x4/5 (c) x3/5 (d) x1/7

The condition for complete similarity to exist between model and prototype, where both gravity and
viscous forces are important, is : (where . is kinematic viscosity ratio and L, is length scale ratio)
@ w=L? (b p=L7" © n=L'"? (d p=L>"

At a rated capacity of 44 cumecs, a centrifugal pump develops 36 m of head when operating
at 1450 rpm. Its specific speed will be

(a) 654 (b) 509 (c) 700 (d) 90

A Francis turbine under a head of 25 m produces 2000 kW at a speed of 250 rpm. Its specific speed is
(a) 50 (b) 100 (c) 150 (d) 200

Stream lines and equipotential lines always intersects at

(a) 30° (b) 45° (c) 60° (d) 90°

The flow of water in a wash basin, when it is being emptied through a central opening, is an
example of

(a) Free vortex (b) Forced vortex (c) Rotational vortex (d) Rankine vortex
Hot wire anemometer is used to measure

(a) discharge (b) velocity of gas

(c) pressure intensity of gas (d) pressure intensity of liquid

Coefficient of contraction for an external cylindrical mouth piece is

(a) 1.00 (b) 0.855 (c) 0.711 (d) 0.611

Length of a pipe is 1.0 km and its diameter is 20 cm. If diameter of an equivalent pipe is 40
cm, the length of pipe will be
(a) 32 km (b) 20 km (¢) 8km (d) 4km
V2 : : .
The equationW + E + z = constant is based on the following assumption regarding the flow

of fluid :

(a) steady, frictionless, incompressive and along a stream line
(b) steady, frictionless, uniform and along a stream line

(c) steady, incompressible, uniform and along a streamline
(d) steady, frictionless incompressible and uniform
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89.

90.

91.

92.

93.

94.

9s.

96.

97.

98.

99.

100.

101.

102.

y AT 7 Teamai # Teresh UWed Teh o & o fe S g v =6 + 2xy + 12
t=28aa X faeg (3, 1, 2) T x-fawmm = 3T ot grm

(a) 8 3hEE (b) 16 TS (c) 28 ThTS (d) 363

Teh Ticerd! BgIoH JYoITE o ot Sotl bl 3Taehel THIRUT i W& 1 ¥ Ueh Ted of Tohdll &
(Tt Forg 3191 I 1Y WEd 8)

(@ dp+d(pv¥)=0 (b)Vdv+c2QpE=O (c) 2Vdv+gpe=0 (d) vdv+9p‘3=o

B¢ o JETE o HRUT B STt HoAT g1 b1 FehTei &1 93 8
(a H(C2-1) (b H( clzj (c) HO1-C2) (d) H(Clz 1}
AR AT H TACR JETE o foTt eHur 7ureh “f BT & (Re — HTegd TFK)

(a) 16/Re (b) 32/Re (c) 64/Re (d) 4/Re
ﬁwmﬁ@@z%mﬁﬁ@‘x’%a‘rwmﬁxﬁnm?ﬁwaﬁlﬂzéaaﬂ?ﬁ%:
(a) )C (b) )C4/5 (C) )C3/5 (d) x1/7

Gizubcclamwmdlwaﬁ%rqw%w—lw 3T 3Tfesey < offe ot EWaT 8 ATl gen @
(STRT p, TTfcreh TAFAT 3TATA Td L TS A9 3TATd 2)

(a) p,=L>"? (b) p,=L>" (c) p=L1" (d) p,=L2"
44@%@% mmwmﬁ@msommmwi H{d G Sre=dl bl 36 4.
T 91 odl & | 35eh! foIfre =1et &

(@) 654 (b) 509 (© 700 d) 90

25 #t. 3 & i T Wi @A 250 rpm T = B 2000 FraTETe Scqd Bt B | 3Eh
IEINERSIN S

(a) 50 (b) 100 () 150 (d) 200

T W1 3R grfaye [ g 39Y T shid i 8

(a) 30° (b) 45° (c) 60° (d) 90°
@Wéﬁ?ﬁgﬂ%@ﬁ%gﬁ%@ﬁ@?ﬁaﬂﬁw@ﬁ STl A T8, Ueh 38 &
(a) Wad WGl & (b) TUNfed aw &1 () Hoff Haw a1 (d) ¥=rT e &1
T AR IR SRR 8§ AT STl &

(a) IS HT9 o hTH AT | (b) TG T T T o T AT R |

(c) NgEH AT AU FHFME AT | (d) 59 9 <h <fisId1 HTI o HH AT 8 |

SRl SR G@ | (ITHST) o Gepa 1 0T o

(a) 1.00 (b) 0.855 (©) 0.711 ) 0.611

T U159 <l TS 1.0 ToRHt 3R = 20 Tt 2 | Ife U FHed UTSY 1 oA 40 At @ @ 39
qT3Y 6l Tl BN

(a) 32 ferrft (b) 20 Tt (c) 8§ foprft (d) 4 foprft
od o JaTg B Trefd e mfiestor ferr-for emomatt w smenf@a @ ¢
O

(a) THM, TNUTEH, TS qUT Tsh €T @1 o fesm
(b) THM, TYUEN, THHH a2 Teh 9 1@ i fewm #
(c) TUM, EUISH, THEaUH a1 Ush gRT W@ i feom §
(d) T, TN, gy T THEHH EH T
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103.

104.

105.

106.

107.

108.

109.

110.

111.

112.

113.

The main function of diversion head works provided at the offtake of a canal from a river is
(a) to raise water level in river (b) to control floods
(c) store water (d) control silt entry into the canal

Tunnels of a sediment excluder are so designed that

(a) longest tunnel is farthest from canal head regulator
(b) longest tunnel is nearest to canal head regulator
(c) all tunnels are of the same length

(d) None of the above

Uplift pressure on the floor of syphon aqueduct due to canal seepage is maximum when
(a) canal is running full but drainage dry (b) drainage is running full but canal is dry
(c) both canal & drainage are running full (d) both canal & drainage are dry

A land is known as water-logged when

(a) the permanent wilting point is reached

(b) gravity drainage has ceased

(c) capillary fringe reaches the root zone of plants
(d) None of the above

As per Lacey’s theory, the silt factor is

(a) directly proportional to average particle size

(b) inversely proportional to average particle size

(c) directly proportional to square root of average particle size
(d) not related to average particle size

Piping in body of hydraulic structures generally starts from
(a) Centre towards upstream (b) Centre towards downstream
(c) downstream to upstream of structures (d) upstream to downstream of structures

Height of capillary fringe is
(a) more in fine grained soil (b) more in coarse grained soil
(c) does not depend on soil characteristics (d) depends on quantity of water in the soil

For a given discharge in a channel the critical path is function of
(a) slope of the channel (b) roughness of the channel
(c) geometry of the channel (d) viscosity of the liquid

In a horizontal rectangular channel a hydraulic jump with a sequent depth ratio of 5.0 is
formed. This jump can be classified as
(a) Weak jump (b) Oscillating jump (c) Strong jump (d) Steady jump

A rectangular channel 2.5 m wide carries water depth of 1.2 m. The bed slope of the channel
is 0.0036, average shear stress on the boundary will be approximately :
(a) 11.23 Pa (b) 21.58 Pa (¢) 31.11 Pa (d) 41.09 Pa

Chezy formula is (All symbols have usual meanings)

1 1
@ V=GRS, (b) V="R¥S 12 () V="RIZS23 (d) V=CR¥PS,

. Escape provided across the channel at its fag end to maintain required full supply is called

(a) Head cluster (b) Silt includer (c) Silt excluder (d) Tail cluster
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103. TS T&L H1 3T A foh T T 317 T 7, I UG 28 T9% H TJh ok TR 8, 1 J&T i ¢ -
(a) TS H oA T8 i ISMT | (b) sT¢ Frr=r & fotw |
(c) It T= o foTu | (d) T H fiee b1 3T | Tk g |
104. 3TIHIC 31U h! GUTi 1 I ehed 38 TR foha o & foh
(a) He™ T GOT TR 58 Torf-rarmeh 8 9e8 AR 2 |
(b) H&E el FOT T 7e fofrrmeh % aga yra 7 |
(c) TR Ul 99 €9 | T ¢ |
(d) 3T | & S T |
105. HTSHA THRITSH o B3 T I ToTe T8¢ o T Uk (Hst) & HRoT JfRehad B Se
(a) TR I W I W WA HpM F@T 7 | (b) o1 (b I 578 &1 &1 T T &1 & |
(c) THITR T I FFM MHTARE | (d) QHI TR @ T Hohe @ 7 |
106. 1S i 3G T AT Hel AT & T
(a) FFEAH o TS foieg W Ug= T | (b) Tecd JETE & B ST |
(c) HIHR bt Teri Y g qeh T5T 9T | (d) IURE § | IS Tl
107. <t < fogT % STTHR TG T[0T &
(a) 3TEd HUT JMHR HT SFTAHTITA (b) 3TEd HUT IR T FHATIIT
(c) 3TEd THUT ST TS T SHAHITH (d) 3T HUT IR F IUia: 316G
108. ETESiTcTsh AL hl STet § UTSUT gHITT I[E Bl &

(a) U T 3 Hl TH (b) T T i 6 TH
(c) T | AT T T (d) 3T T i <l
109. R Tht it =g
(a) TEH Ul e | 317k Bl & | (b) A it et & Frferes & 2 |

(c) o foRmeasi m AR a@i st g | (d) T H 9 ol A R 2
110. 39 ¥ fe3 & fadga o fau swifees 7l So 3
(a) <A o IehTd hI (b) S o GILEUUH T
(c) = Y sarffa 1 (d) 9 <hl ST <
111, I TEUS ST 5.0 |1 Th QAfeist SRATRR et H IS Wi ST & | 39 IBTA 6!
aiffend TR ST TRl &
(a) FAARIBTA  (b) Qo IBTA (c) HSIed 3IBTA (d) Ter3s™

112. Tsh JRAEHR e feehl =erg 2.5 . a2 TewE 1.2 M. 8, # 5ol 9418 il & | Ife 94 &
S 1 FHE 0.0036 & AT HHT T STHAH STIEIV Jfdaed I BRI
(a) 11.239%ha  (b) 21.58 TEha  (c) 31.119RhA  (d) 41.09 TEhet

13, SR
(st forg gmT=rd: 319 w@d 3)
(@) V=C/RS, (b) V =%R2/3 S (¢) Vv =%R1/2 S2?  (d) V=CR?®S,

114. T <M BR T IARA 1 TIH feon & fored argot gt & S aeh, Haarar &
(a) S T (b) WW (c) Toee s (d) <A =1
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115.

116.

117.

118.

119.

120.

121.

122.

123.

124.

125.

126.

127.

128.

129.

Which of the following pressure units represents the least pressure ?
(a) Millibar (b) mm of mercury  (c) N/mm? (d) kgf/cm2
A trapezoidal channel is 10 m wide at base, has a side slope of 1.5 horizontal: 1 vertical. The

bed slope is 0.0003. The channel is linked with smooth concrete of n = 0.012. The wetted
perimeter for a depth of flow 3.0 m is

(a) 20.82m (b) 18.82 m (c) 22.82m (d) 24.82 m
The super-critical flows are governed by control section existing at of the section.
(a) upstreamend (b) downstream end (c) slope (d) bottom

Which of the following velocity fields represents a possible fluid flow ?
(@ u=x,v=y (b) u=x}v=y (© u=xy,v=xy* (d) u=x,v=-y

Tube-well should not be near than m from an unlined canal.

(a) 300 (b) 400 (c) 500 (d) 600
In gravity well, the water level in the well is

(a) equal to ground level (b) greater than water table

(c) less than water table (d) equal to top surface

The role of the core in dam

(a) provides higher pressure at the contact between core and foundation
(b) reduces the possibility of leakage and piping

(c) increases its safety

(d) all above

For a trapezoidal channel section to be most economical, its hydraulic radius must be equal

to . (y — depth of channel)
Yy Yy Y Y
d
@ 3 (b) 3 © 7 @ 375
The speed of a pressure wave through a pipe depends upon
(a) the length of pipe (b) the viscosity of fluid
(c) the bulk modulus for the fluid (d) the original head

If there are n pipes of the same diameter ‘d’ laid in parallel in place of single pipeline of
diameter D, then

(a) d=D/m%> (b) D=dm?> (c) d=D/m*3 (d) d=D/m!3

The specific energy in m kg/kg for the flow expressed by v =2.22 m/sec and y = 1 m is
(a) 1.25 (b) 2.22 (c) 3.22 (d) 4.22

The pressure coefficient is the ratio of pressure forces to

(a) gravity forces (b) viscous forces (c) inertia forces (d) none of these

Given, g = acceleration due to gravity, R = hydraulic mean depth; the Darcy-Weisback
friction factor is related to Mannings rugosity coefficient ‘n’ as

(a) 8gn?/R13 (b) gn?/8R13 (c) 64ng/Rv!/3 (d) Ry?3/8gn?
The specific energy ‘E’ in a critical flow at depth ‘y,” occuring in a triangular channel is given by
(a) E=125y, (b) E=15y, (c) E=175y, (d) E=2y,

Uniform flow in a channel is characterized by following statement :
(a) The total energy remains constant along the channel.
(b) Gradient of total energy is parallel to the channel bed.
(c) Specific energy decreases along the channel.

(d) Total energy line rises or falls.
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116.

117.

118.

119.

120.

121.

122.

123.

124.

125.

126.

127.

128.

129.

e 8§ @ o = Tre TS Ay Sre Wehe il B 7

(a) foreftem (b) YR T mm (¢c) N/mm? (d) K dem?

Teh TS <t i SR W =ETE 10 1. 7 fraes fhm 1 gepma 1.5 @fawr 711 e 7 |
TeAt T DT 0.0003 7 | I D1 Tet shshie & Wad foham M1 & Rrept n = 0.012, yamg it
TEs 3.0 Hi. X ofim g ufmm 7

(a) 20.82Hl. (b) 18.82 4. (c) 22.827Hl. (d) 24.82 4.
HEH o Iufera Frafera sy stfashfres ware i gifeed s g |
(a) AR R (b) TaTE fER (c) Fepa (d) qeft

= 1 9 1 91 9 89 T 99T T J9TE i el g ?
(a) u=x,v=y (b) u=xz,v=y2 () u=xy,v=xzy2 (d) u=x,v=—y

Sl T A e A gl . & A gef e |

(a) 300 (b) 400 (c) 500 (d) 600
Tocd HU H, T <6l Fag Bt 2 :

(a) YW TG SR OIESIPESEERIH

(c) STefta aet & %y (d) 3= 9qg

YA BB R HEE ?

(a) FRUG A S AT ITW @@ aHT | (b) TSI U Fema Y Geq1aT sl & T |
(c) &S M | (d) 3Tk Tt

Teh GHAS ATeAl SIS o] Haiereh 3Tcuerfl s9H & e saehl e e . S s 't |
(y — T 1 TETE)

(@ 3 (b) 3 © ;% (d) ;%

Teh U199 9 e o8 sh! =Tel It sheclt 2

(a) UTEY i TFITE T (b) T& <l TIHAT T

(c) Sd o foTu STTaH TUTTeh W (d) e 3

Ife D =TE 9ol Tehed UT8Y o T W A d S&H 9t n TR 9189 &1, I

(a) d=D/m?° (b) D=dmn?? (c) d=D/m?3 (d) d=Dmn'?
v=222%a. auly =1 M. | =5k g & fore oY, oy fepan o fafsry Sotf gift
(a) 1.25 (b) 2.22 (c) 3.22 (d) 4.22
HER MICERACK R 1 3 & |

(a) Tecd Sl % T (b) AN el & A1 () SISl et o 1Y (d) 90 & HIS &
¢ g = Toca A @0 T R = TeAd T1ed Ta0s | ST — foreeieh =y 7ures BT o e
T ‘n’ B FEY TG B

(a) 8gn?/R13 (b) gn?/8R13 (c) 64ng/RV!3 (d) Ry?3/8gn?
T Bl el § 3cad 8 aTet ¢y, TeUS T T shifdeh e fafite St B’ foha TR @ et g ¢
(@ E=125y, (b) E=15y, (¢) E=175y, (d) E=2y,

<9 H THHHM T8 hl 4 e 8 U899 81 Hehdl 2
(a) = b S B Hoft o el & |
(b) A Il T YT ITA o I o TR &Il 2 |
(c) forfire ot a7t & Trr-mer aed 2 |
(d) A Snalt @1 A1 ar 3 =7 fraft |
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130.

131.

132.

133.

134.

135.

136.

137.

138.

139.

140.

141.

142.

143.

144.

145.

146.

147.

For max. discharge in a circular channel section, the ratio of depth of flow to that of diameter
of the channel is :

(a) 0.30 (b) 0.50 (c) 0.81 (d) 0.95

The relationship between Mannings coefficient ‘n’ and Chezy constant ‘C’ is given by
(R = Hyd Mean depth)

R2/3 R1/6 R1/3 R4
(a) C= 0 (b) C= 0 (c) C= 0 (d) C= 0
The ratio of volume of voids to the volume of solids is called
(a) water content (b) porosity (c) void ratio (d) permeability
The specific gravity of inorganic clays is in the range of
(a) 2.66-2.70 (b) 2.70-2.80 (c) 2.65-2.68 (d) 2.75-2.85

The maximum water content at which a decrease in moisture content does not cause any
decrease in the volume of soil mass is called

(a) Shrinkage limit (b) Plastic limit (c) Elastic limit (d) Liquid limit

The ratio of plasticity index to flow index is called

(a) Strength Index (b) Abrasion Index (c¢) ToughnessIndex (d) Liquidity Index

Which one of the following is not a factor for influencing compaction ?

(a) Type of soil (b) Water content

(c) Compactive effect (d) Permeability

Which of the following equipment is used for the compaction of clayey soils ?

(a) Vibratory roller (b) Smooth wheel roller

(c) Steel roller (d) Sheep foot roller

The falling head test is done to find permeability of

(a) Coarsesand (b) Fine sand and silt (c¢) Clay (d) None of these

The decrease in soil volume by the squeezing out of the pore water on account of gradual
dissipation of excess hydrostatic pressure induced by an imposed total stress is called
(a) Compaction (b) Settlement (c) Consolidation (d) Dissipation

The maximum slope at which a material dropped down through a natural process, remains
stable is called

(a) Angle of stability (b) Angle of repose (c) Angleofequality (d) Angle of deviation
A temporary structure constructed in a river, lake etc. to keep the working area dry for

construction work is called
(a) Coffer Dam  (b) Masonry Dam (c¢) Retaining Wall ~ (d) Bulk Head

The Dynamic Pile formula is used to estimate

(a) Pile capacity (b) Pile strength (c) Pile value (d) Pile energy

The instrument used to measure specific gravity of solids will be

(a) Thermometer (b) Manometer (c) Barometer (d) Pycnometer

An unsaturated 100 cc sample of soil weigh 190 gm. Ifits dry weight is 160 gm, water content will be
(a) 0.188 (b) 0.288 (c) 0.388 (d) 0.488

Compactive energy ratio of modified compaction test to the standard compaction test will be
(a) 4.0 (b) 4.5 (c) 5.0 (d) 5.5

In the capillary zone, the pore pressure is

(a) at atmospheric pressure (b) more than atmospheric pressure

(c) negative (d) usually fluctuating

d dE
In a gradually varied flow, if EXX is positive then e will be

(a) always zero (b) positiveify>y_  ~ (c) negativeify>y  (d) alwaysnegative
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130. T JAThR ATeH @UE H Tehan S&Td o foT¢ ATef o SATE & 1Y TaTg hl TeUs 1 3 &

(a) 0.30 (b) 0.50 (©) 0.81 () 0.95

131. Bf7 % 7O 0’ SR =S e <C o S gEy g (R = el e 1)
23 R1/6 R1/3 R4

@@ C=—— (b) C=—~ (© C=—"— d C=—~
132. ﬁ?ﬁ:sﬂem—l@dl{-n%wemﬂwmym HEATI &

(a) ST (b) T (c) Ttk ot (d) T
133. 3ThTSI(eh eI 1 IRTE o fordl SR o o7t @ 7

(a) 2.66-2.70  (b) 2.70—2.80 (c) 2.65—2.68 (d) 2.75—2.85

134. 9% STUHAH FAT 9 T FAT 1 T T GGT Yol 1 ST T&| Fedl &, el o
(a) Wﬁ“&ﬂ'ﬁl‘[ (b) gazmﬂm (c) ST HHT (d) ga i
135. GUIAT YIhish Ud JaTE Yeehich I ITUTA HEal H
(a) A gIhH (b) REE@FgESHE () THSTH EHH () A1 AR
136. Tr=ferfa @ & i 61 Tlesh e T S9Td el STedi & 7

(a) Hal =hl Th X (b) AT (c) WW (d) 9TuT=Idn
137. T=fcTRad © § 9 |1 IThT Hieieh! TeT e H T Il & 7
(a) HEEHN S (b) HUR IR SO () & S (d) WS TG s
138. 9dH erer=adl qdeqor fopEeh) qrar=Idt &1 91 o o fore feman Sran g ¢
(a) "W (b) THW@WTEME () AT (d) TTHHE ft T
139. FLARUA Hehet Ufaet gRT ST ToTg 1e1 g1 o &l fosau &g wa fog St < Fepretd g
&1 RO Sl HH F ] e §
(a) HET (b) s (c) ®fved (d) Tesaem
140. T feehan are, T8 o his ammaft srehfoeh fsha g Fe S ot feor Tt 7, et &
(a) TR H (b)) {uIst hioT (c) FHIT HI0T (d) Tereret o

141. %ﬁéﬁsﬁ%a%%ﬁﬁﬁa@mﬁwﬁﬁﬁﬁmwré% &1 I @1 TG o TeTT ST STt

(a) HIHL S OREEEEL] (c) Sfqurordem  (d) ek &S
142. 7Tk UTSE G ST ITANT fohteh STTehei o foTT R SITaT B 7

(a) UTSST &THT (b) TS THA (c) UTEA A (d) TS Hal
143. 59 39101 4 318 Ul o TS o9c =1 7194 &, Sedmr &

(a) YHTHET (b) BT (c) SR (d) Toreiex
144, T 3EFH T 3 100 cc TG T 9R 190 gm & | A R I MR 160 gm & Q¥ SFersT &

(a) 0.188 (b) 0.288 (c) 0.388 (d) 0.488
145. GNTRrd T Teqor 3R Tk He- Tieqor Sl T St sl STUTd 21l

(a) 4.0 (b) 4.5 () 5.0 (d) 5.5
146. <3R! &1 § &g 1@ B 7

(a) TYTSH GF W (b) TITSHT & | 3ATerH

(c) RUTHb (d) FEIE: giEd
147. o St e srme &, iz S e & 1 @

(a) EHSM I BAT | (b) y >y, & W UTcH B |

(c) y>y, B T RO BT | (d) S FOTTHS BN |
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154.
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157.
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159.

160.

161.

162.

A circular area of 2m diameter on the ground is loaded uniformly with an intensity of 100
kN/m2. The load intensity at Im just below its centre will be

100 100
@ 75 (b) 10072 (c) 100\/8 @ 5

A 10 cm thick clay sample is tested in the laboratory under single drainage condition. It took
3.1416 hours to consolidate 60%. The coefficient of consolidation is

(a) 9 cm%/hr (b) 18 cm?/hr (c) 31.416 cm*hr  (d) 3.416 cm?/hr

A sand sample was tested under tri-axial loading with a cell pressure of 100 kN/m?. The
sample failed at a deviator stress of 200 kN/m?. The strength parameters of the sand are :
(a) ¢=0,¢>30° (b) ¢ =100 kN/m?, ¢ < 30°

(c) ¢=100kN/m?, ¢ = 30° (d) c=0,¢<30°

For determining unconfined compressive strength of a soil, change in cross-sectional area is
taken as following : (where A  is original area and € is axial strain)

A A

0 0o

(a) Af=1+e (b) A=A (1+€) (o) Af:l—e (d) Ap=A, (1-¢€)
The soil having uniformity coefficient less than 4.0 is called

(a) uniformly graded soil (b) fine graded soil

(c) coarse grained soil (d) well graded soil

Shear strength of highly plastic cohesive soil is found out by which equipment ?

(a) Cone Test (b) Penetration Test (c) Van shear Test  (d) Torsional Test
Which type of foundation is preferable on soil of poor bearing capacity ?

(a) Raft (b) Stepped (c) Grillage (d) None of these

Coulomb’s equation for shear strength can be represented as (all notations carry normal meaning)
(a) tT=c—octan¢ (b) t=c+otan (c) tT=oc—ctan¢ (d t=oc+ctan¢

A sample of a dry soil has mass 68 gm. If the volume of the sample is 40 ml and specific
gravity of soil is 2.65, volume of voids will be :

(a) 14.34 ml (b) 25.66 ml (c) 12.02 ml (d) 13.65ml

The capillary size in silt is 50 cm and that in fine sand is 30 cm. The difference in the pore
size of the two soils will be :

(a) 6.0x103cm (b) 4.0x 103 cm (c) 10.0x103cm (d) 5.0x1073 cm

The immediate settlement of a rigid footing is about times the maximum settlement
of an equal flexible footing.

(a) 0.9 (b) 0.8 (c) 0.7 (d) 0.6

Relation between e, G, w and S, is given by (e = void ratio, w = water content, G = specific

gravity, S, = Degree of saturation)
S G
(a) e=%r (b) e="g (©) e=wG Sr (d) w=eG Sr
A SPT was conducted in a dense sand deposit at a depth of 22 m and a value of 48 was observed for

N. If the density of sand was 15 kN/m?, the value of N corrected for over burden pressure will be
(a) 40 (b) 41 (c) 37 (d) 42
A three metre high cantilever retaining wall retains a horizontal back fill of granular material

of properties, total active force will be : (¢ = 30°, ¢ =0, y = 15 kN/m?)
(a) 15kN/m (b) 22.5 kN/m (c) 45kN/m (d) 30 kN/m

A flow net for seepage under a sheet pile is drawn. The head difference on both side of the
pile is 2 m. The flow net gives ng= 4.5, ny = 9. If permeability of soil is 5 x 1073 cm/c, the

quantity of seepage in m3/s/m will be
(a) 5x107° (b) 5x 1073 (c) 2x1073 (d) 2x1073
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YA W 2 Hl. STH I Teh IR &, 100 kN/m? hl el § THEHH €9 8 A 7 | 36
5 o Stk 1 1 Hiet ot W efteran Erft

100
@ 1 (b) 100\2 (c) 100\/8 (d) NG

loﬁtﬁﬁéwﬂ%ﬁh‘rw?@wﬁ&Mwmnmﬁgehcﬁl?{ (ehTe 3TerER 1 Toham TR | 60%
W%%ﬁ%ﬂ%3 1416&%WW|M| $Eh! TE- 0T &

(a) 9 cm%/hr (b) 18 cm?/hr (c) 31.416 cm*hr  (d) 3.416 cm?/hr
QEBG'IF;L%S:I@EF[W&TUT 100 kN/m? éﬁ’?l?f?(lﬁ (cell pressure) T BT YR % 37ef=
femarT T | AT 200 kKN/m?2 o fereretes fieret W faet 31 | 91e] & amed e §

(a) c=0, ¢>30°(b)c—100kN/m 9<30°(c) ¢=100 kN/m?, ¢ =30°(d) ¢=0, ¢ <30°
a1 6l mﬁiﬁs{ W@%ﬁuﬁw%m I Ufese Skt § Uigae e YR &
foram ST & « (37T A, g e 31K e rafi fspfar 2)

A
(a) Af=1+°e (b) A;=A (1+€) (c) Af=1_° (d) A=A (1-¢€)
7T 8] Ch AT TUTTh 4 § Y &, 3T had o
(a) THHWH Ffiehd Tl (b) HE T affehd T
(c) I 5ol g (d) gff e

ﬁwwﬁwﬁwm@%mw@maﬁw% ?

(a) HHATAFH  (b) WHEIH AT (c) o IO G0 B(d) TS Theqor o
foreier o &pma < a1 o feTe i & i 3ugeE Bl § 7 '

(a) TR (b) few (c) fiers (d) 379 | IS T
Wm%mwwﬂ%(ﬂwmww%ﬂ I R)

(a) T=c— ctand) (b) t=c+otand (c) tT=c—ctan¢ (d t=oc+ctan¢
el gt o Teh T 1 HE 68 UM 7 | Fle T T A=A 40 ml R gl o1 e v
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2 1, Tehel Tshd 1 R @ (¢ = 30°, ¢ =0, y = 15 kN/m?)

(a) 15kN/m (b) 22.5 kN/m (c) 45kN/m (d) 30 kN/m

Teh 31 UTSeA o 1= TTd o To1U Ueh YaTg SITed ST =1 2 | 3fie 918 o 1 ai erar=aaistl
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(a) 5x107 (b) 5x 1073 (c) 2x1073 (d) 2x1073

CEN-01 27 Series-A



163. Determine degree of freedom of the beam shown below. Assume that beam is inextensible :

-

(a) Zero (b) 7 (c) 5 (d 3
164. The distribution factor of BA and BC of beam ABC shown as below is :

4 kN 6 kN
g 2m l 2m 25m l 25m E
® O ® ©
(a) DFg, =0.47 & DFgc=0.53 (b) DFg, =0.56 & DFp = 0.44
(c) DFgy = 0.40 & DFge = 0.60 (d) DFg, =0.30 & DFgc = 0.70

165. A simply supported beam having span ‘L’ carrying a point load ‘P’ at mid-span. The strain
energy of the beam due to bending moment is
P2L3 P2L2 P3L2 P2L3
@ 45 I ®) 48E1 © 96 EI @) 96 E1
166. In the analysis of rigid jointed frames, it is assumed that the members are :
(a) inextensible  (b) extensible (c) both (a)and (b) (d) none of these

167. In case of rigid jointed unbraced space frames, the degree of kinematic indeterminancy is :
(all symbols have usual meanings)

(@ Dg=6-(+m)(b) Dg=6j—(r—m) (¢) Dg=3j—(r+m) (d) Dg=3j—(r—m)

168. A pin jointed plane frame is stable and statically indeterminate if (all symbols have usual meaning)
@ m+D<2 () Mm+D=2j () M+1>2  (d) m+r=3]

169. Which of the following options is correct ?
(a) Maxwell’s law of reciprocal deflection is a special case of Betti’s law of reciprocal work.
(b) Betti’s law of reciprocal deflection is a special case of Maxwell’s law of reciprocal work.
(c¢) Maxwell’s law of reciprocal and Betti’s law of reciprocal are not interconnected.
(d) Maxwell’s law of reciprocal is connected to bending moment in the structure.

170. For the beam shown below, the shear force diagram will be :

4 ol 7

() ;_EI ’ I;_E (b) L2 %V
o| + T T
© k—t2 JT~ ([t @ = -
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® O ® ©
(a) DFga =0.47 3R DFp = 0.53 (b) DFg, =0.56 3R DFp = 0.44
(c) DFga =0.40 3R DFpc = 0.60 (d) DFg, =0.30 3R DFg = 0.70
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(asfi Torm o 3199 T 37 §)
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171.

172.

173.

174.

175.

176.

177.

178.

179.

180.

The values of horizontal thrust at point A as shown in Arch below is :

—>L6m|<— 20m ‘|

(a) 100 kN (b) 140 kN (c) 120kN (d) 180 kN
Bending moment at point ‘F’ will be
9 kN 8 kN S
A E F NV*)C/‘V\ D
2m Bl 2m /[C T
L 6m J Sm | 4m J
K 7 21 i
(a) 12kN—-m (b) 9.6 kN —m (¢) 72kN—-m (d) 142kN-m
The sum of reactions at point A and at point B will be equal to :
10 kN
0.4 m i mi
A -
4m \II< 2m
(a) 8kN (b) 10kN (c) 12kN (d) 4kN
The ratio of change of dimension of the body to the original dimension is known as
(a) Stress (b) Strain
(¢) Modulus of elasticity (d) Elongation

A uniformly tapering rod having diameter D, at one end and D, at other end is having length
‘L’ and is subjected to an axial load P. The change in length will be
4 PL PL PL 2 PL
@ TED,D, ®) rED,D, © ZED,D, @ TED,D,
If Direct compressive stress > Bending stress then
(a) There will be no tensile stress across the section
(b) Tensile stress will be zero across the section
(¢) There will be tensile stress across the section
(d) There will be no compressive stress across the section
For no tensile stress, the value of eccentricity of a circular section having diameter, ‘D’ will be

@ ¢ ® 3 © 5 @ 3
A fixed beam AB of span ‘L’ is subjected to a point load W at a distance of ‘a’ from support
A and ‘b’ from support B. Fixed end moment at support A will be
2 2 2142
(@) 5 0 5 © 5 @ 5
For a single point load W moving on a symmetrical parabolic three hinged arch of span L,
the maximum sagging moment occurs at distance ‘x’ from ends. The value of x will be
(a) 0.211L (b) 0.250L (c) 0.234L (d) 0.510L
Two point loads of 40 kN and 60 kN spaced 6 m apart, crosses a girder of 16 m span with 40 kN
load leading. The magnitude of maximum bending moment under the 60 kN load will be :
(a) 206kN-m  (b) 306 kN —m (¢) 356 kN —m (d) 256 kN —m
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%ﬁﬁﬁ@ﬁmﬁ 311?}%151%!@ A R &fast rfagm (horizontal thrust)EF[ﬂ'HE?lTﬂ :

(a) 100 kN (b) 140 kN (c) 120 kN (d) 180 kN

forg F* o T 31Tl B

9 kN 8 kN

) lE lF : 3 kNl/)m
EEN slam | e |

L 6m €1 S5m L 4 m

@ 12kN-m  (b) 9.6kN—m (© 72KN-m (d) 142kN-m
farmg A" wen forg <B° W wifafsranati <t 2wt </ gem 7

10 kN
04m Tl o

A . \(L - B
(a) 8 kN (b) 10 kN © 12KN (d) 4kN
ST T TS H IR qiT ardfersh YT shl TTESTTS o 3TUTd <l ad & :
(a) Sidaa (OREEI] (c) JAEYA A (d) Sl

THEHH AT e f8eh =8 D, T D, 71 T8 L 8 | 3FR 36 T 318 wR P’ @m &, @t
TS § qEaH 2

4 PL PL PL 2 PL
@ TED,D, ®) 7ED,D, © TED,D, @ TED,D,
afe e Tdftea gferet sepa gleer & 31fees g ar
(a) T T a1 Sldeet &l B | (b) T H T Tfcsiet I B |
(c) e T = fceiet B8R | (d) e § gtea gidae &l an |
T Ifqeed 7 8H o foTT, MeAThR i H, TS8Rt & ‘D’ 8, Scohegdl b1 A BT
@ ¢ ® g © 3 @ 3

T 7 a1 AB S o L AT P R Sg WR W2 | T8 TR ATH & 2’ R AT BeH &
‘D QU WAMR | A T W 33 f&w 1ot grm

W ab? W a%b W ab W a?b?
@ ~12 () 713 © 1 @ 13

UTe ‘L’ %! GHIHA T el ATt WA R HEUs X Ush Feld §C Ushdl foimg YR W b feTu 31f<m
BRY x’ G R AgwH AT SOl T 8 | “x” 1 HH &1 ¢

(a) 0211L (b) 0.250 L (c) 02341 ) 0510 L

1 fomg W 40 kN T& 60 kN f5meh e 1 gff 6 . 7, 16 Hiet ol TS 1 TR htd & | Afe
40 kN SR 377 3T 3R FAa & a1 60 kN W o 1<t STferehas §ioh SATE0T <1 HH &

() 206kN-m  (b) 306 kN -m (©) 356kN-m (d) 256 kN —m
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