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Customers arrive at a onc-man barber shop according to a Poisson process with a mean
interarrival time of 12 min. Customers spend an average of 10) min in the barber’s chair. What
is the expected number of customers in the barber shop .

by

o

The mass of a rocket is M and the total mass of the rocket and the fuel is M. The average
exhaust velocity of gases ejected from rocket motors is « and the final velocity attained by the
rocket after using up all fuel is v. The final velocoti v is proportional to

A signal is carrying data in which one data element is encoded as one signal element

(r = 1). If the bit rate is 100kbps, what is the average value of the baud rate if ¢ is between 0

and 1.

Hkbaud
10kbaud
100kbaud
20kbaud

50kbaud
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The solution of the differential equation
.rdy y =z
de 7

with the boundary condition that y = 1 at z = 1, 18

Azt 4
¥ 5 T 5e
__ dt 1
V=% T
y=brt—4

Can the following scalar and vector potential describe an electromagnetic field?
G(F,1) = 3zyz — at,  A(F,1) = (20 — wt)i + (y — 22)5 + (= — 2e™)k

where w is constant.

Yes, in the Coulomb gauge
Yes, provided w = 0
Yes, in the Lorentz gauge

Yes , provided w # 0

Yes, in the Lorentz gauge

If the standard deviation of the Poisson’s distribution is /2, the probability for r — 2 is

U= e

-

\‘,uu

For a step index fiber, the normalized frequency V' = 26.6 at a 1300nm wavelength. If
the core radius is 25um. Find out the numerical aperture.

0.33
.11
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.22
.66

The value of ¢ for which P(X = k) = ¢k? can serve as the probability function of a
random variable X that takes value (0, 1,2, 3, 1 1s

1/30
1/40
1/15

1/10

An arbitrary vector X is an eigen vector of the matrix

I 00
A 0 a 0
00 b

if (@, b) is

(0,1)
(1L -1)
(1,0)
(1,1)

LASER are light source which give almost perfectly parallel beam of high intensity. If
a 2kW laser beam is concentrated by a lens into sross-sectional area about 10 %2, then the
value of poynting vector is

2 x 10"W fm?
2 x 10°W/m?
2 x 10"*W /m?

2 x 10M W /m?

2 x 109W /m?
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If the magnetic monopole existed , then which of the following Maxwell’s equations will
be modified?

divB = 0
q _ 7, 80
curl = J + 5%
S _ a8
curkl = -2
divB ~ 0
Evaluate
G S
b 1+asing’ ‘
Ty
Vitar
;]—flﬂ
ar
;] Iag
P
G] uﬁ
P
G] uﬁ

A voltage signal V(1) has the following Fourier transform

e Jor |w| <1
VU“’}_{ 0, for |w|=0

The energy that would be dissipated in a 192 resistor fed from V (¢) is

‘ae—ﬂdJ

A particle describe a circle of radius r. The centripetal acceleration of the particle is 4/r%.

What will be the momentum of the particle?

Zm
r
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The equation = + 4z — 9 = 0 needs to be numerically solved using the Newton-Raphson
method. The iterative equation for this purpose is

2 Axg 49
T+ ggﬁ

Ar 44

Tep1 = _g_g:.k_'_!.}

The ratio of the reverse resistance to the forward resistance of a good solid-state diode is
about

1:10
101

1:100
1:1000

1:1000

During execution , OF code of an instruction is stored in the

general purpose regisier
instruction register
accumulator registor

temporary register

instruction register
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Find the complimentary function

&y dy ;
ol B e WL T
dx? dfﬂ:!.‘ Ehy=

When an 8 bit serial in / serial out register is used for a 24ps tme delay , the clock

frequency must be

8MHz
41.67kH z
333kH =z

125k H =

Evaluate

where ¢ is the circle |2| = 2.

i
2

4T

5
E=%St¢e, c©=constk

¥ = A

B—C 4 ¢=const

T x o

P S—
T=—<FC C=onst.
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The eigen values of the matrix

| cosfl —sind

- [ sinff  cosf }

+i
—i

muti]

Consider the following assembly language program

MVI B.87TH
MOV A.B
START: IMP NEXT
MVI B, 00H
XRA B
OUT PORT1
HLT
NEXT: XRA B
JP START 1
OouT PORT2
HLT

infinite looping of the program execution with accumulator data alternaing between 00H
and 87TH

an output of 87H at PORT 2
an output of 87H at PORT 1

infinite looping of the program execution with accumulator data remaining at 00H

an output of 87H at PORT 2

The contribution of Coulomb energy in the sem-empirical mass formula of a nucleus of
mass number A and atomic number Z is of the form (a is a constant)

aZ(Z41)
A

aZ(Z-1)
A

AN
24
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aZ A3

aZ{Z-1)

The following programme is run on an 8085 microprocessor

2000 LXISP, 1000
2003 PUSHH
2004 PUSHD
2005 CALL 2050
2008 POP 2050
2009 HIT

As the completion of execution of the program , the program counter of the 8085 contains 2056,
and the stack pointer contains.......

2251, OFFC

1025, OCCF
2050, OFFC
1025

2050, OFFC

When a transistor amplifier having current gain of 75 is given an input signal
V; = 2sin (157£ + %) ;
the output signal is found to be

Vo = 200 sin (15?’1'. | -(jz—ﬂ) :

The transistor is connected as

a common base amplifier

a common collector amplifier
a oscillator

4 common emilter amplifier

a common emilter amplifier

It a group is defined as
akb=at+b—1

then inverse of the group is

4]
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2-a
a—5
2-a

A 10M H z clock frequency is applied in cascaded counter consisting of a modulus counter
, @ modulus-8 counter , and two two modulus-10 counters. The lowest output frequency possible

is

5kHz
25kHz
2.5kH =z
10kH =

The equation of motion of a bead sliding on a uniform rod rotating in a force free space is

f—rrw =10
rF—rw=~0
F—rw* =0

P fw+rw? =0

A particle is described by a wavefunction 14(z) = ¢/l in one dimension. What is the
probability that it will be found in the region || < a, a > 07?

The wavefunction in the ground state of I{-atom is given by 1 = -;-}I-gc"*' ®. Find the

average value of r.

T
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The correct sequence of the band -gaps of germanium (F,) , silicon (#;2) and gallium
aresenide ([£,3) will be

Em < EH.Q < Ey_'a
By < Ej < Eg

Eﬂg = Eg-l = Eﬂ.;g

-"—'f'gl = L'qug > Eg;g

Eﬁg L Eg| Ly E‘!Jﬁ

The Lagrangian of a particle of mass m moving in a plane is given by
1
L am{f + ) + afwi + yi)

The canonical momenta are given by

px = M — ay, p, = my + ax

Pz = TE — QY, Py = Y — AT

Pr = M 4 @Y, Py = my + ax

P = I, Py = MY

Pr = MI 4 ay, fy = my + ax

Magnetic field in a region is B — /it5., the induced electric ficld due to this time varying
magnetic field is

Br()
Br(—9)
Br(e)

Br(—¢)
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The transition probability matrix of a Markov chain X,,,n = 1,2,3,--- having 3 states
1,2and 3 1s
0.1 0.5 04
P=106 0.2 02
03 04 03
and the initial distribution is p(0) = (0.7,0.2,0.1). Find P(X, = 3)

0.00416
0.012
0.279
0.0048

- . . . " - 1 22 i
The Lagrangian for an harmonic oscillator is given by L = é,r‘ = ax®,. Find the
Hamiltonian,
—_ 172 iz 3
= —3¥ — 73 o
. 2
H = 1i? — 22 4 aa®
H 152 4 wir? o
EI + ¥
_ 1.2 w2 3
= 5 3 (45

The polynomial 2z* + x -+ 3 in terms of Legendre’s polynomial is

2[ AP, — 3P, — 11R]
1[APy + 3P, — 11R)]
1[4Ps — 3P, + 11Ry)

14P, + 3P + 11R)]

1[4Ps — 3P, + 11Ry)

In an n-type semiconductor , the Fermi level lies 0.3¢V below the conduction band at
300K, If the temperature is increased to 330K , where does the new position of the Fermi level
lie?

0.14eV below the conduction band
.55V below the conduction band

0271 belaw the conduction band
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0.33eV below the conduction band

0.27eV below the conduction band

For what values of m and n does the complete bipartite graph K, ,, have an Euler circuit,

m, n are both even integers respectively.
m, 1 are even and odd integers respectively.
i, i are both non integers respectively.

i, 1 are both odd integers respectively.

m, 1 are both even integers respectively,

The minimum number of resisters required in a 4 bit /A network of weighted -resister
type is

In a microprocessor , the resister which holds the address of the next instruction to be
fetched is

program counter

TS ITCtOT TCETSICT
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accumulator

stack counter

program counter

The equation of motion for a small particle of mass m at position x is m& + v& — mg = 0.
Assuming initial speed to be vy, the terminal speed of particle will be

Vg + 2gx
i

v + gl

mg
¥

An object of mass m moving with a velocity v is approaching a seond object of the same
mass but at rest. The total kinetic energy of the two onjects as viewed from the centre of mass

'(ﬂ.‘l!.l2

p B
Jmv

1 2
B mu

Lima?
MU

Suppose that customers arrive at a bank according to a Poisson process with a mean rate
of 3 per minute; find the probability that during a time interval of 2 min , exactly 4 customers
arrive.

0.266
0.133
0.150
0.715

If f(x) {r:zr if —wf2<z<w/2

i 7”,2 i 37”,2 , then ay 1s equal to
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1 3 3
B | =8 B =
oy ef = §

The matrix

unitory

involutory

idempotent

orthogonal

involutory

In Boolean algebra , (A + B).C will be equal to

(A.B)+C
(AB)+C
A+B+C
(A.B)+C

Laplace transform of {e* — ¢ ¥} is

1
a2 +-ha+b

1
2435 +6
1
a2 4hatHi

1
#* 135 1B
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A constant current [ is flowing through a cylindrical conductor. The direction of poynting
vector is
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