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PAPER II

0.5
Consider three events A, B, and C such that A" nB° =C. Then

A:P(AuB)<1-P(O)



B:P(AuB)>1-P(C)

C:P(AuB)>P(C)

D:P(AuB)<P(C)-1

0.5
A coin having probability of head % is tessed twice. Consider two events
Ey = Atleast one head appears
E9 = Al the most one head appears.
Then P (E, | Es) =
A 1
2
B: 2
3
C:
4
D: ]
3
‘\
] \“’" 05
A discrete random variable has the following probability mass function
X1 o 1 2 3 4 %
W 1 31 48
PR3 0 6 B 2B
Then P (1< +X -1 < 4)is equal to
A 1
2
&
C:0
D: '[
> e
(P
> 05

There are m black and n white balls in a box. Two balls are drawn at random. If the
probability of getling 1 block ball and 1 white ball is EI and if 2000 < m + n < 2100, then

|m = n| equals



The probability that there is atleast one six in 4 rolls of a fair die is 0.5

5
1= 4

A fair coin is tossed. If head is obtained, a fair die is rolled once. If tail is obtained, the fair die is rolled twice. The probability that t iWﬂe 6 05
is

A 17
72
B: 19
62
C:
17
49 *

N

D: }%9

A W

£ 74
= 0.5
p=

Let X be a random variable with binomial distribution with parameters n = 2 and

W] =

Then its standard deviation is

. @\f
. A\
>

D:3
”

Thewmch one is fair and for the other one, probability for head is 1. One coin is chosen at random and is tossed twice. If both tosses |05
d ) then

yiel probability that the chosen coin is fair, is

A:1



Let X be a random variable with exponential distribution with parameter 6 = 2. If Y=2+3X, then the variance of Y is 0.5

i/
"%
> 1y,

12N

Let X be a random variable having Poisson distribution with parameter X = 1. The conditional probability P (x> 2 | x <4) is \ 0.5

A
s

B: 16
65

C:
Vs

+©
o

- 0.5

The cumulative distribution of a random variable X is given by

O (.
F,{x) = {Q % *elz f"1hen the values of a and b, respectively are
10 otherwise

A:2and 1

B:1land3

C:2and3 \@
D:1and2 A

a-aK - R 05
The solution y(x) of the differential equation y d x = xdy + e’f dx=0 ’

satisfies y () =0, Then y (2) equals

(I)V
A e—\/l;

P2 (e-ve)
< LB
D: 26

0.5
The integrating factor for the linear equation cot 3x % -3y =cos I + sin 3K is:



A:Cos3x

B:Sin3x

C: Cosec 3 x

D:Sec3x

The solution y(x) of the differential equation x2y" + 2xy' -2y =0
Satisfying the conditionsy (1) =0and y (2) = 1.is

" = txe A
¥ 7

y{x] == il X + i
7 7x?
T oy-dxo A
7 7%7
D:

The solution of the initial value problem

4y"- 8y'+3y=0 @
y(0) =1 0

y' (0)=3 }

is y(x). Then the value of y(2} is

5ei-2¢g

B: B _ @

1 5e° - 2e Z

v

D:

5¢% - 3e

2
16 The Laplace transform of cos’t is : 03

A 5
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B: s2+2
s (s? + 4)
C 240
s (52 +2)
D: 5
2 +2

The coefficient of z® in the Taylor's series expansion of 0.3

f(z)=6zsinzis:

A 1

0 *

RN

Let A and B be symmetric matrices of order n. Which of the following is NOT trig % 0.5

{

A A+ B is symmetric

B :AATis symmetric Oo

C: AT Ais symmetric

D : AB - BA is symmetric \

The number of real roots of the eg @ . 0.5

eX=1+x

A0

Consider the segment of the parabola y = x lying between the points A(1,1), B(3,9). The point on the parabola, at which the tangent is parallel to the 05

chord AB is
A:(0,0)

B:(24)

© (%.%)
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D:(-1,1)

0.5

The value of lim L+ ! + ...+ ! is
n—sx | N+ n+2 n+n

let]= _[xe"‘% dx

Which of the following is tfrue?

A :@

D The value of | does not exist \@

In Iron-Carbon equilibrium diagram, Ledeburite is v 05

A : Austenite + Ferrite

B : Ferrite + Cementite @
C : Ferrite + Iron carbide Q\

D : Austenite + Cementi

Hypoeutectoid W arbon content 0.5
A : More

B:Lesst .8%
C : No Carbon content
D : None of the above

A Force of 100 N is acting at a point making an angle 30° with the horizontal. Determine the components of this Force along X and Y directions. 0.3

A:866N,5N

B:866N,500 N
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27

28

29

C:86.6N,50N

D:0.866 N,0.5N

0.5
o,o, andz, cre the normal siress components, and shear stress at a peint.  The

maximum principal shear stress 1 sequalto:

A
1 e

crx+a'y2 >
( 2 ) iy

C:
,sz “ SR,
D: 5
Ox— 0y 2
+ '( : ) + 1%

The thickness of a thick cylindrical shell with open ends and made of ductile material is determined by 0.5

A Lame's equation *
B : Clavarino's equation \
C : Birnie's equation C ,
D : Barlow's equation \@
M \_J

. . . et . . 0.5
Determine the torque that can be applied to a solid shaff of 20 mm$@liameter without exceeding an allowable shear stress of 65 N/mm? :
A:204.202 Nm
B:102.101 Nm \@
C:306.303 Nm Q

D :408.808 Nm

AN

The criggligg 108 @lgv to Euler's theory of long columns, when both ends of the column are hinged, is equal to (where 1 is the length |0-3

A An°F)
1[2
B: anl
1[2
Co 2%
47
D:
e
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31

32

33

34

0.5
Find the maximum transmission angle for the mechanism shown below. The numbers in

the figure indicate the dimensions in standard units of length.

C: 108°

Q@Q

Two Flat plates subjected to a tensile force P are connected together by means of double-strap butt joint. The force IMSO kN and the width of the 0.5
plate W is 200 mm. The rivets and plates are made from same steel with permissible stresses in tensile, ession and shear are 70, 100 and 60

N/mm? respectively. The approximate diameter of the rivet will be

A:12mm *

B: 20 mm \
C:25mm @%
D:30 mm 0

What is the maximum and minimum clearance for an #sembly, igicd by 45 H7-g6? The fundamental tolerance for 45 mm and grade 7 is 25 um. 0.5
The lower deviation for size 45 mm, EI = 0. The fund. tal to ce for a shaft is 16 um and the upper deviation is -9 pm

A:0.050 mm, 0.009 mm

B :0.025 mm, 0.009 mm \
C:0.050 mm, 0.006 mm Q
D : 0.25 mm, 0.00ggnn?

y 3

nduced in a square key due to the transmitted torque is 0.5

B : four times of shear stress

C : twice of shear stress

D : half of shear stress

0.5
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38

Two shalts of the same material and same lengths are subjected to same torque. If the

first shaft is of o sofid circular section and the second shaft is of hollow circular section,
. . e . ’ "
whose internal diameter is 3 of the oubside diometer and both the shafts atlained

same maximum shear stress. fhe ratio between the weights of solid shafts to the hollow

shaft approximately is

A fluid with Relative Density of 1.1 is flowing in a pipe with an average velocity of 10 m/s. At a particular section A-A, the pressure is .TW be 0.5
330 KN/m?. If the section A-A is 7 m above Datum, find the total head of the fluid at A-A. Assume g = 10 m/s?

A:312m
B:42m

C:312m

D:375m
*
a &
m,

a -
The stagnation pressure head of a Pitot static tube reads 6.8 m and static pressure hea \wu ate the flow velocity assuming the tube coefficient 0-3

as 0.9. Assume g = 10 m/s?
A:5mis @%
B:4.8m/s 0

C:4m/s

D:54m/s

L
A closed system with a constant volume g M certain thermodynamic process where the temperature rises by S0°C. The specific heat at
constant volume is 1 KJ/Kg°C and Skc ntains 2 kg of this substance. The work interaction of the system is if the heat transferred

V
in the process is 30KJ. %

A:-70KJ

B:105KJ

D:-80KJ

0.5
For the conditions of constant maximum pressure and heat supplied, efficiency (n) of

Otto and Diesel cycle are as follows,

Norro * NDIESEL

"pEseL = NorTo



