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PAPER 11
1 If the system of equations 0.5

-2xtytz=a
x-2y+z=b
x +y -2 z=c has no solution then,

Aa=1,b=-1,¢=0

Ba=0,b=+1,c=-1



\y'a=0,b=-l,c:1

Da=0,b=1,¢c=1

Let A be a Skew-Hermitian matrix, then 0.5

A1 A must be Hermitian and its characteristic roots must be real
B i A must be Hermitian and its characteristic roots are either zero or purely imaginary
\/ i A must be Skew-Hermitian and its characteristic roots must be real

D i A must be Skew-Hermitian and its characteristic roots are either zero or purely imaginary.
\

2
LetA=|1

-1

wn N O

5
3} The system of equations AX=Y has a solution.
1

V4 a

Only for Y=| O |,aeR

0
B 0 ‘
Only for Y=| a |,aeR \
O.
¢ 1

Only for Y=| 2 |,aeR

G O‘0
For all Y eR®

- 0.5
a 11 X
LetA=|1 B 1|, apy=1, «, B, v eR. If X=| x, cR?, Ax=0 has infinitely many solutions
11 v X3
if trace (A)is:
‘O
v
B2
C3
D4
0.5
Consider f(x) =x (x — 1) [x - 2) on [0. %] If there exists a point C e {O, %] satisfying

mean value theorem, then the value of Cis :
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The area of the surface cut from the bottom of the paraboloid x2+y2-z = 0 by the plane z =4 is :

: '_"2r(5\/§+1_)
TN

c Z (7i7-) . 0
\D/ 17 17 +1 \\
(1777 +1) %

w =

A wmaw
- W -

It a vector field is given byF=(sEny]T+)<{t +cosyﬁ. then the value of the line integral of

F over a circular path x2+y?=11s

0 \ 4
I. &

Cr(n+1)

Dn(n-1) @
Vo

-~
proey - & W

The solution of xzy“—Qy =0is:

A
g
X
B
x+ x2
C
—+x?
X

0.5

0.5



If x, x + e*and 1 + x + e* are solutions of second order linear differential equation with non-homogeneous term Q(x), then Q(x) is equal to 0.5

v

B2

If ylx) is the solution of y'* — 2y' + 1 = 0 with y(0) =3, y' (0] = 4 then y(1) =.

A3+e

[ %)
o
1 -\ 0.5
Q

Consider yi=uxx, 0 <x<m, t>o0

u (x, 0)=sinx+sin 2x, 0 <x <m }
u (0, t)j=u(mt)=0,t>0

then which of the following statement is frue¢

\4

V ety (x, t) is bounded

”s
) )

ety (x, t) is bounded

~\
e3ty (x, t) - 0 as t »o¥xe(0, n)
~ Y

1e4tu (x.t) - 0 ast—>wvxe(0, n)

D

The solutfion of U= Uyy, 0 <x <[, 1 >0
subject to ux(0, t)=0=uy(l, 1), f>0

is given by :

W3
(nm)'+

nax) |5
' ,dp are constants

o0
X c:os[T
n=0

e




B i

2

i n Y
= nex) i)
> a,cos|——|e ,0p, are constants

P N
i ==y
i Nx &)
Y a,sinl ——| e ! ,0p, are constants
i
n=0

v ™
o

X . b

Y a,sinl—| e 1, ap, are constants
[

n=0

The coefficient of cos x in the Fourier series expansion of f(x)=e " *in 0 <x <2mis :

A s
1+

w

T—g ™

m

1+ 27

2

If K, =hf(x..v,)
h K
Kz =hf + = i
2=hi{ %0+ 3. va s )

Ky =hf [an % Yn o+ %

Ky =hf (x,+ h.y,+ K3).
Then the Runge - Kutta method of order 4 for y! = f{x. y), y[x;) = Yo is :

qY

1

e N\

B 1
¢ 1
D

1

Consider the iteration %5, = +

S

1
*n

following is true 2

N\
=4

5\

, Nz 0 for given x, # 0. Then which of the

@\ 0.5

0.5

0.5
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A
X, converges to \/5 with rate of convergence 4

X, converges to \/’E with rate of convergence 3

X, converges to V2 with rate of convergence 2

D
X, converges to \E with rate of convergence 1

1

3 i=1,23..%

Let X be a discrete random variable with probability distribution plij=

Variance of Xis:

B9

C10

1 .O
o

A fair coin is tossed for 5 times. It is observed that the total number of heas neMeast 3. What is the probability that the number of heads
obtained is a non-zero even number ?

"k O
8 O
B 5
16
c

P\
SPS

P

Let X be M‘l variable with Mean 5 and Variance 2. Then, what is the value of E (2x? + 5) 7

A55

0.5

0.5

0.5

0.5
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22

A circulor roller of radius 5 cm and weight 200 N rests on a smooth herizontal surface
and is held in position by an inclined bar AB of length 10 cm as shown in figure. A
horizontal force of 200 N is acling at B. find the tension in the Bar AB and vertical

reaction of C.

A 230.94 N and 400 N
B 400 N and 500 N
C230.94 Nand 21547 N

D 400 N and 300 N

Find the reactions at A and B for the beam subjected to loading as shown in Figure.

The reactions at A and B are

10kN |8kN
N

2m | 2m | 4m
K I

L 2

A 10 kN and 8 kN

B 23 kN and 13 kN

D 11.5 kN and 6.5 kN

The minimum force 'F' required to maintain the block in equilibrium is :

B 10.5 N,

C20.5N

D495 N

The magnitude of resultant by Parallelogram law of the two concument, coplanar
forces as shown in figure is

1N

.3 10N

C5.75kN and 3.25 kN e
= S

0.5

0.5

0.5



A

200 + 100 43 N

B

J100 + 50 43 N
C20N
D

200 + 200 43 N

23 A hollow shaft of external and internal diameter of 80 mm and 50 mm is required to transmit torque from one end to the other. If the allowable shear

stress is 45 MPN, the safe torque that the shaft can transmit is

A383N-m
B 1.83KN-m
C238N-m
D3.83KN-m
24 The Euler load for a column with one end fixed and the other end pinned is given by
A
=2 El
412
B
=2 E|
]_2
2 =2 El
]_2
D
4=2El
12
AQ

If the bridge cable is on pulley. the vertical force on tower is

o G
Vi b1
¥ s
et max

A Tra (COS o + COs B)
B :

Tax (COS o+ sin @)
C

T (SN a +sin 8)

0.5

0.5

0.5
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28

29

30

D

T (SIN @ + sin 6)

In arches, load is transferred by 0.5

A Bending moment and Axial forces alone
B Bending moment, shear and Axial forces
C Bending moment alone

D Bending moment and shear alone

8
0.5
Determine the reaction on the beam shown in figure.
15 kN/m

4 »

YV S5kN/m

4

4
A : B

Je—12m—3|

7

A Reaction at A = 100 kN and Moment at A = 400 kN.m
B Reaction at A = 125 kN and Moment at A = 325 kN.m
C Reaction at A = 120 kN and Moment at A = 600 kN.m 'S

D Reaction at A = 150 kN and Moment at A = 650 kN.m \

e 0.5
Determine the internal moment acling in the cantilever beam shown in figure at

sections passing through points C and D

SKN 5KN SKN sy SkN

D =-37 =-375kN.m

While dthe necessary relation between the force in the cable and its slope, the assumptions that the cable is and 0.5

A perfectly rigid, extensible

B perfectly straight, inextensible

C perfectly flexible, extensible

D perfectly flexible, inextensible

The absolute maximum Bending Moment for a set of moving loads occurs 0.5

A under the maximum Wheel load only
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32

33

34

35

B at the centre of span

C at the point where the resultant of the load system coincides with heavier load

D None of the above

Recommended value of concrete slump for mass concrete 0.5

A 20 to 50 mm

B 10 to 20 mm

C 80 to 150 mm

D 70 to 80 mm

/o)

Which of the following equation is used in mix design to determine the mean target strength (f}) 05
" f=f, +1.65
= +
1 ck * S
* f=f,_+105
= +
t ck ' S
L 2
Cof=f N
= +
t ¥ 1.25s %
Y=t +15
= i il [
t ck 5
The clear cover to cables in a post-tensioned girder shWﬁan 0.5
A 25 mm
B 40 mm \@
C 50 mm Q
D 100 mm @
If the e I&Wwolumn increases, what happens to its load carrying capacity ? 05
A Increases
B Decreases
C Remains same
D Depends upon the type of reinforcement
In the slab design, the diameter of steel reinforcement should not exceed 05

A 1 ;
A of totalthickness of slab



