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N-DTQ-K-EKG

Match List 1 with List Il and select the correct
answer using the code given below the lists :

Ligt I Ligt IT
A, Modulus of I e
Elasticity
B. Work 2. MLT™2
C. Foree 3. ML*r?
D. Frequency 4, MLT®
Code :
A B C D
fa) 1 3 2 -+
(b) 4 3 2 i
(e} 1 2 3 4
(d) 4 2 3 1

If two forces each of 10 kN act at an angle 8,
then what is the resultant force ?

(&) 20 cos B

1]
'h e}
(b) 20 cos 3

(e} 20 cos 28

-
(d} 20 sin —
sin 3

A force F =2i + 8j—k is passing through
the origin. What i the moment about point
(1,1, M7

fa) i—-j-k
h) i+j+k
(e} i+ 2k
(d) i+ 23k

What is the work done in just moving a body
up a rough inclined plane of inclination 8
through a distance s 7

(a) pmgsin 0.5

(b) pmgmaﬂ.s

(e} (pmgsin B + pmgcos B)s
(d) (umgsin® + mgcos B) s

2 -A)

T e Mg

Matech List 1 with List II and select the

correct answer using the code given below
the lists :

List 1 List Il
- =D*
A,  Moment of inertia 1, —
about diametral axis 32
4
B. Moment of inertia 2. 17xD
about an axis tangent 64
to the perimeter
4
C. Moment of inertia 3. 52D
about an axis through 64
centroidal axis
=D*
D. Polar moment of 4 —
inertia 64
Code :
A B C D
(a) 4 3 2 1
(b} 1 3 2 4
c) 4 2 3 1
d) 1 2 3 4

c]

A

i

B

In the above figure, block A is 44 kg and
block B is 26 kg in mass. The coefficient of
static friction between A and the horizontal
surface is 0-20. What is the minimum mass
of C to prevent horizontal sliding ?

(a) 186 kg
(b) 86 kg
(c) 26 kg
(d) 168 kg




1. @ g oS e S ok il & SR
fow e e @ weh @ AE I gfe
gt o
A. VRO VOIS 1. T
B. @& 2. MLT™?
C. & 3. ML*T-?
D, 3mEf 4. MLMT-2
i
A B C D
ta) 1 3 2 4
(b) 4 3 2 1
(e) 1 ) 3 4
(d) 4 2 3 1
2, R 2 yAE 10 kN ¥ o @y 2 frante €, &
uRomf am wn & 2
(a) 20 cos B
it
(b} Eﬂcnsa
(e) 20 cos 20
.
(d) 20 sin z
3. W F=2i+3-k mlhgIaprwmi
Fa& (1, 1, 0) farg o2 3ol @ & 2
{fa) i-j—-k
B i+j+k
(e) i+2k
(d) i+2j-38k
4, 3R 0 T W I A ) e fos @ s g
T Rea s A G ed @ @ ?
(a) pmgsinD.s
(b) pmgeos0.s
(e) (umgsind + pmgcos B)s
(d) (umgsin0 + mgeos ) s
N-DTQ-K-EKG

vl 3= A

13 g 11 % gifee S sk gfadl & AR
ol i

A, TRl 3 & 1. =D*
R SEe-amgvl 3

B. R @ sz g 177D
e 3 ofter 64
Fige-3myf g

C. g we | 3 5’:3
T F8T &

A B C D
(a) 4 3 2 1
(b) 1 3 2 4
(e) 4 2 3 1
(d) 1 2 3 4

C
A
FITTIT TS .uu.mr.:[i

B

FR e o R ¥, @z A & gEWH 44 kg vd
wg B gaae 26 kg® | AR Bt v &
dra wifies wfor o 0-20 2 | Aft wdor B I
& o C @1 =gmew g @ g 2

{a) 186 kg
(b 86 kg
(e) 26 kg
(d} 168 kg
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The movement of a particle is defined by :
T =4t + B)i +(3t2+ 2)j + 2k

What is its position at t = 28 ?

() (4, 3,2)

(b} (9,5, 2)

(ed (21, 14, 2)

d) (5 2 2)

A boy aims a gun horizontally at a bird from a
point atl a horizontal distance of 100 m. If the
gun can impart a velocity of 500 m/s to the
bullet, by what height will he miss the target
(take g = 10 m/s?) ?

(a) 100 cm
(b) 0em
(e} 60 cm
(d} 20 em

A ball is allowed to fall freely from a height of
‘b’ on fixed slate. What is the total distance
traversed by the ball before coming to rest if
e=057

(a)

(b}

..-.-|‘:._.,.-’T = | B

(e)

b | =

B3

h
4

(d)

When 100 J of work is done upon a flywheel,
its angular speed increases from 60 rpm to
180 rpm. What is the moment of inertia of the
flywheel 7

021 kg m*
(b) 063 kg m®
(c) 084 kg m®
(d) 0-15 kg m?

(a)

11.

12,

13.

{4 -A)

A particle is vibrating in a SHM with an
amplitude of 4 em. At what displacement
from equilijrium point is its energy in
equal halves as potential and kinetic ?

(@) 1cm
() V2 cm
(e) 3 em
(d 2J2 em

Modulus of elasticity and Poisson's ratio of
a material are 21 x 10° N/mm? and 0-25
respectively. What is the value of modulus
of rigidity of the same material in N/mm?® ?

(a) 084
(b} ©-70
{e) 1-40
(d) 0-50

A short column of external diameter D and
internal diameter D, is subjected to an
eccentric load P at an eccentricity of e
thereby causing zerov stress at the extreme
fibre. What is the magnitude of
eccentricity ?

D% 4+ D?

fa) ——
8xD

B D? + Df

‘ ——
8D

p?-p?

(¢) ——1
=D

D? = p?

iy - ——=ok
8D




7. @or @ e ofnfie @ of & 11. ©F & SHM § 4 cm & amam 3 &g & w2 |

F(t) = (4t + 5)i + (8t* + 2)j + 2k. wrgrew fg @ feee fawens o owE s
T Refy L= s aEm 2 ? Rerfersr vd nftrsr & o o st anefelt #F & 2
(a) (4,3, 2) (&) 1em
(b) (9,5, 2)
(6) (21, 14, 2) () V2 em
(d) (5,2, 2
fc) 3Jecm

8. @ TEd 100 m @ g & FH fog A
fagar & s difte w0 & a5 & Feren ama

¥ | 3R dg® e B 500 m/s F Ay WX @ 242 em

wEa &, a @8 gy P @ e FEE w

T (g = 10 m/s? Afe) ? 12. f&l wenf @& wowwe AoiE vd @l s
(a) 100 cm HoEr 21 x 105 N/mm? 3R 025 & | 3@
(b) 0cm weref &1 ggar-HiEs o 9 N/mm? % @ @m 7
(e} 60 cm

(d) 20 em W) 084

9. o Mz W I ¥ oe FeR W W wET w0 (b) 070
R & ST & | i P F 3 b g g

: 140
ot 8 S kA, TR 0 = 05 27 W
h (d) 050
(8) =
1
b b 18. s @y W R, rae amr @ D od Al
3 R D, &, 3@ MR P, 3851 e W T T
" e siew g W g wiew o B @
© 3 Iehead] 1 R ar @ 7
(d) 3h D* + D?
4 @ 5o
10. 9 o@ TwEs 9 W 100 J & & B s, D? 4+ D2
ar 3w @oitg 1 60 rpm ¥ @GE} 180 rpm B (b) ED1
e # | oo O o Feee-smel @ @ 7
2 2
(@) 021 kg m® TR =1
B8aD
(b) 063 kg m*
2 2
(c) 084 kg m? i =ty
8D
(d) 015 kg m*

N-DTQ-K-EKG (6 -A)




14. 1 kN-m 3 kN-m 16.
(a B)
N w4y
A simply supported beam AB of span 2 m is
loaded as shown in the figure. Which one of
the following pairs corresponds to SFD and
BMD for the beam 7
(a) 2kN (+) |2xN  sFD
2kN-m (=) | 3 kN-m BMD
(h) 2kN (=) 2kN SFD
17.
1 kN-m (=) 3 kN-m BMD
{e) 1KkN| (= J1kN SFD
1 kEN-m (=) 3 kN-m BMD
(d) 1kNI = 11kN SFD
1 kN-m (=) |2 kN-m BMD
15. A mild steel beam is simply supported. It
has constant moment of inertia = 10° mm?, 18.
The entire length of the beam is subjected
to & constant BM of 107 N.mm.
E = 2 x 10° N'mm®?. What is the radius of
curvature of the bent beam in meters ?
(a) 200
(b) 2
el 20
(d) 02
N-DTOQ-K-EKG {6 - A )

In a beam of solid circular eross-section,
what is the ratio of the maximum shear
stress to the, average shear stress ?

fa) | g
(b) “—;
{c) :—;
(d) g

A simply supported beam AB of span L
carries a concentrated load W at the centre
of the beam with constant El throughoul.
What does the moment of the area of the
M/El diagram between A and C. taken
about A represent ?

(a) Displacement of A from the tangent

at C

(b) Displacement of C from the tangent

at A

(c) Slope at A of the beam
(d) Slope at L/4 of the beam

In case of a beam of I-section subjected to
transverse shear force ‘F’, the maximum
shear stress occurs at the

{al

(b}

top edge of the flange.
centre of the weh.
(e) Jjunction of the flange and web.,

(d) bottom edge of the flange.




14.

15.

N-DTQ-K-EKG

E:_kN-m 3 kN-m

A

#or >

R % urtd wé wemefiaa ot AB, B R,

2m g, W YR TR0 E | o= & e Pt
el § ¥ B W SFD vd BMD & % @ 7

2m

(a) 2kN (+) |2kN  SFD
2 kN-m (=) 3kN-m BMD
(b) 2 kN| (=) 2kN  SFD
1 kN-m (=) 3 kN-m BMD
() 1kNI = J1kN  SFD
1 kN-m (- 3 kN-m BMD
(d) 1kN] =] 1kN  SFD
1 kN-m (—) 2kN-m BMD

U g WA A yewiad & | gue sfawa
Se-aml = 108 mm* & | o= @ oft g W
Ffawa BM 107 N.mm &man mar & |

E = 2 x 10° N/rmm? | df#a e & awan-fsw
M damd?

fa) 200
(b} 2
(e} 20

(d) 02

186,

17.

(7=4A)

UF BN FESR FPRE-PE a0 4T ¥, sftrsan
s wfeaer @ sitwa s ffae § SR
TR ?

(a) %
(b) g
(c) %
@ 2

tH Yeretiad o3 AB Bred el L&, & n
H Wl R W # | e @ Bl R o o
vmad & | A oRe: forn man, A stk ¢ & Am
M/El 3@ & &7 o1 sl #n Prefia axan € 7
(a) C W Wyl T & A& faeme
(b) AW W Y § C = R

(¢) BTRA ST AWRIH

(d) @ & L/4 W e

UH L-HE B 6 W HIE U9 @ B e
T, @ g9 29 ¥ Ffteeen e wfeee w5
B ?

(a) weier & ¥ e W

(b) &a & meg

(c) wiiaT vd ¥ & W OY

(d) woisr & Fred fiem e




19,
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What is the change in diameter D of a thin
spherical shell of wall thickness t when
subjected to an internal fluid pressure p ?
(E = Young's Modulus and

pu = Poisson's ratio)

(a) — (1—-p)

(b) — (1-p)

fe) —— (1-=pl

(d) =—— (1-2p)

5 kN 10 kN 5 kN

5 kN D

L L

A
,,;;}L(;L

In the pin-jointed truss as shown above, the
horizontal deflection of roller support will be
the sum of deformations in members

fa) BG and DG
(b) BC and CD
{c) AG and GF

(d) AB, CG and DF

21.

22.

{8 -A)

E

If the member CD has been fabricated 10 mm
short, by how much will point C deflect
vertically in mm ?

fa) 1000 down
(b) 833 up
(¢) 16-67 up

(d) 1667 down

A symmetrical parabolic three-hinged arch
of span 8 m and central rise 4 m has got a
concentrated load of 10 kN at a location P
coordinates (2, 3)

with from left hinge.

What is the bending moment at P 7
{(a) 15 kNm
(b} 10 kNm
{e) 75 kNm

(d) 50 kNm




19, fuf wy@ar ¢ 98 03 e MAsR o & &g D
¥ fire aeeme amom i I aiE T T p
T T (E = 7@ aid #Rop = aret seoa) ?

2
pD
(a) — (1-n)
W oam Y Y
D
By A= (1
(b} 4tE:{ )
pD*
(€) *— (1-
cl 4tEE W)
pD?
d — (1 -2
W E -
20. 5 kN 10kN 5kN
EkN—eg ‘I’ b
C
L L
A F
L G L%
IR a9 M s & oA, JeR (@) amaw
(Zw) @ dftrar fae, fe sraadl o faeaor o dm
& 2
(a) BGw DG
(b} BCUEE CD
(¢) AGUE GF
(d) AB, CGud DF
N-DTQ-K-EKG

21.

(8 -A)

Le

gfg 3@y CD 10 mm Yy wiexfan fvm mn, &
fimg € @1 FaftR e mm F @ @m ?

(a) 1000 9
(b) 833 I
(c) 16:67 307

(d) 16:67 A

vE wWEe Waniiad  [H-oeEN  HEdd U,
foroe! e 8 m vd wem # 359 4 m #, 10 kN
& Webled WR A Te 9 FPr¥wret (2, 3) T
Fafeefa PO o T | POW da ampt @
g2

{a) 15 kNm

(b) 10 kNm

(e 76 kNm

(d) 50 KkNm




23. Y B S *F
10 kN/m
4m 4m
K 1 o 1. 3
A D
Consider the portal shown in the figure with
both lower ends hinged. Which one of the
following represents the equilibrium equation
among horizontal forces 7
(d) Mg, + M = 40 kNm
24. A B
7 7
s 4
. 7
A heavy weight attached to a rod can slide in
a grooved support as shown. What is the
equilibrium sliding distance A 7
wis
(a) —
Y 3m
3
®
12 EI
wire
(e
24 El
3
(d) ki
48 EI
N-DTQ-K-EKG

(10 - A )

T

E = 200 GPa E =100 GPa

=

R RR LY,

=
AN

What is the bending moment at A for the
above shown beam ?

{a) i
3

arl

i) S
(b) 3
. Pl
()] 'EE

@ M
3

21 I f)
]
|

——qm—M——d4dm —»

SRR

A cantilever beam as shown in figure is
subjected to end moment M. What is the
deflection at the free end ?

W oM,
s El
W 1BM,
El
(@) 20 Mn
" El
g 30M,
El
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4m 4m

ia
A D

forz # zofe me Oda w w, s A & 26 AR
Farr &, for @it | Fetfm dd s oo
dfost adll & dm dgem wieRo o Frefia s
g2

(a) Mge + Moy = 40 kNm
(b) Mge + Mgy = 80 kNm
(e) Mgy + Mgy = 20 kNm
(d) Mg, + Mgy, = 40 kNm

h\i
=

R

L
%
oy

3t fam 3 aoifen w2, o a9 AR, A W
T[T 83 &, WideR aner F wdor % war & | W
T g AT ?

wid

7 P
@ 3E

wi?
12 EI

wr
24 El

(b)

(el

wi?
48 EI

(d)

(11 -A)

P
e { + { st
A7 ol ;B

E = 200 GPa E =100 GPa

FR 2w 7§ o & e A W de angef = @ 2

{fa) —
(b) —
fe) —

(d) ——

Ny

Y —)
J 1

—— 4 m ——— 4 m—>

AR

s o N oz v @, vm oww omRA #

orR-amgef M, e T # | sEe R W e
T d?

10M,
El

(a)

15 Mn

(b) Bl

20 Mo

() El

30M

d
(d) Fl




27. A uniformly distributed load shorter than |29. Intermediate hinges

the span crosses a three hinged arch from /_/'

left to rightt For maximum horizontal _

thrust, which one of the following TV A T : : T T
statements indicates the position of the b

load 7 -

For a balanced cantilever bridge, which one

{a) Rear end of load at left support
> of the following corresponds to the influence

(b) Front end of load at central hinge line diagram for the left end reaction V, ?
(c) Load positioned in such a way that the (a) E\\\ E i___'__.
central hinge divides the load ==
symmetrically into two halves ®) T\ E L..______h_
(d) Load positioned in such a way that the ol b
central hinge divides the load so that (¢) 1 \ |: E
centre of load and rear end of load are B i
equidistant from centre — i E
. )
28 P B
2m 30. Between which states of soil is shrinkage
X limit conceptualized ?
! 4 4m
X -L (a) Liguid state and solid state
a4 c (b) Plastic state and semi-solid state
i . ; 1 l (c) Liguid state and plastic state
What is the shear force at section XX in the T .
e i 4 e oo - o= 9 (d} Semi-solid state and solid state
P
(a) ?E 31, Inm a 200 gm wet soil sample, 100 gm
constitute soil particles. What is the water
0.75 P content of the soil ?
(h) 7
2 (a) 300%
(c) 05P (b) 50%
V2
(e} 100%
0-26P
(d) (d} 150%
J2

N-DTQ-K-EKG { 12. - A)
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s B e ®, veunH faoRa WR S gl
F oW &, At ¥ o B o & | ot dfvs
wig % fre, Preaffes swE § § oF @ o=
wr @ Rufy @ o & 2

(a) R & o R el smoR )

(b) W & wre & R v e w

(c) ¥R 39 weR ¥ fem & Gt v B9 wR
21 FtEEe & wri ¥ fwfe o &

R 39 WaR 3 fuw @, 5 v s ww
# 29 ver ¥ o o 2 & oy @
mezy 3R WR @ feen fawr wea & awe g0
wE

(d)

— 4m —f— 4 m—]

T e gr R # yo-seER B ® @0 XX W
ST FeT T ?

@ —

=

=]
-]
=1}
~

(b)

.

05P

2

0-25 P
V2

(c)

(d)

30.

31.

(13 - A)

:
?

%

M T

e wrt g & fore, Prefoflas 3 & o7 & w5,
art R @ il vV, & v Yan ana &
g7

o i il
———

@ ] i
ORI | W R - SN
L. < el

I ]

I i
o |1l

et @t Rzl % dra ge-Aen Sofea @t
L3

za = 3R 3 T
guey T AR wfd-gr T

(a)
(b)
(c) & &0 3N Py &

(d) wif-are Tem 3R oS

200 gm et Ta1 wioeet #, 100 gm F&1 &1 & |
weT &t T AEA AT ?

(a) 300%

by BH0%
(e} 100%

(d) 150%




32. Consider the following statements :

1. Porosity is zero in fully saturated soil.

2. The dry density of soil is less than the
density of soil solids.

3. The moisture content of a soil can be
more than 100%.

4. Drying of soil results in increasing the
voids ratio,

Which of the above statements is/are correct ?

(a) 1 only

ib) 1and?2

{c) 2and3

(d) 3 and 4

33. The liquid and plastic limits of a fine-grained
soil are found to be 44 and 21 respectively.

How is the soil classified ?

{a) ML

{(b) CL

(e} CI

(d) Ml

34. Which one of the following explains the flow
condition occurring within a soil when its
effective pressure is reduced to zero ?

(a) Laminar flow condition

(b) Quicksand condition

{e) Liquefaction condition

(d) Stratified flow condition

35. Which one of the following statements is
correct with respect to permeability of sail ?

(a) It depends on the properties of the scil
and liquid flowing through it.

(b) It depends on the properties of the soil
but not on the properties of liquid
flowing through it.

(¢) It depends on the head causing flow,

(d) It depends on the hydraulic gradient of
fMow.

N-DTQ-K-EKG

37.

(14 - A

Which one of the following arrangements can
most effectively reduce the exit gradient in a

weir ?
—
(a)
B —
Sheet pile
—=
(b)
| =
Two rows of sheet pile
{e)
(d)

What is the condition until when consalidation
continues 7

(a) The pore water pressure becomes zero.
(b} The effective stress becomes zero.
(¢) The total stress becomes zero.

(d) The excess pore water pressure becomes
ZETO,
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Prerfifan wut w far Sifwe

. of g g R g E

2. W?wmwaaﬂﬁnﬁﬁsmﬁ
R

3. gmaﬁaﬁra?rnm 100% & e B waa
|

4. gﬂﬂiwﬁsqﬂwﬁﬁ-ﬁmﬁm
|

T el ¥ | B /A T 7

(a) &ad 1

h) 132

(0 23R3

(d) 334

el T B - vl gueH- e H
44 3R 21 Wt g8 & | T Y o @ #

(a) ML

(b} CL

(e} CI

(d) MI

=i # @ @ 9 o, 7a1 & FHex waE @
W T ¢, Ta IV T@ TeE A B
27

(a)
(b)
(c)
(d)

TR yaTE =
IS 2
AT T

ke A =

7a1 @ g & v A Poafefea § & ol W@
TETAE?

(a) 7% war wd T yafea @ & i | R
T E | :

(b) W% 9@ & P w PR sl @ | e
varfea za & it o Fi =8 S |

e Yarednl e ) AR wE #
ZE WaE @ FieeE vaore ux iR e @ |

(el
(d)

36.

37.

(16 - A)

rafafEa 4 2 o o s Rmaw daw @ e
wavTe @ Fftman weifEaT ) 9 o Foa # ?

,"|~_J

(a)

(b)

(c)

(d)

Al Yo

o T @ o I e @ 7

(a) Yo-E @ I E AT |

(b) v Wit g & I

(¢) o witms g 1 IC |

(d) snferEa do-a@ W I A







































































































