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Determine which one of the following series converpes:
= h—1 = . 1 . 2

w £5 @ el o Iy o

Dietermine the set of all values x such that the series 3 (log, (x))" converges:

(A)  Diverges forall x B)Y l<x<e
{C) Converges forall x DY e'<x<e

Find the sum 32
=

| 1 7
(A) - (H) 15 (€) 3 (D)

gt-lr

3
2

The first three nonzero terms of the Maclaurin series expansion of e* sin x

(A) x—x1+%.::' B x+x*-x* (C) x+x*+§x’ ()

] _5 n
The radius of convergence R of the power series Z{I i ) is:
|

I 1 3
Ee=X =i

(&) R=1 B) R=5 (€ R=15 (D) R=w=

An integrating factor for differential equation x' — 2y = 10x"is:

(A) ¥ B) =x C) xy i) S

The differential equation that includes the curve y=¢" as a solution is:

(A) xy'=ylogy (B =x'=ylogxz

€ w'=ylogy (D) x+)y=ylogy

Particular integral of [DF -3D+ 2}y =12¢* is:

(A) ¢* B) &* () e D)
=10k = 2EHy

L" - :E r_ﬂ‘ =

(A) Log3s (B) logl (C) log2 (D} log(1/2)

Let Fi{s)— Ee’e‘“cﬂ,s eR. Then F{s)makes sense:

(A) Forall seR (B) Forall 5 with s=1

(C) Forall 8§ with 3>] (D) Forall 5 with s>0

If f is a function of period 2, and the Fourier series representation for f is given by:

e B i{ﬂ" cos x + b, sin wx)
nal

Then:
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(&) ay=[ fx)cos2mds by=[. f(x)sin2ade
B) a,-= ]E-EI fix)cos 2mxdx b, =%Lj’[:}sin2m&r
© a = fo)cosmar b, = fx)sin v

(I a, =%£|f{1)m5mﬂﬁ' b, =1Ej_ll_f{.r]|sin mvelx

The value of Ea'" costsinfdt is:

(A} 05 By 02 {(Cy 04 (D} Mot defined
Which of the following partial differential equation is linear?

(A)  w—hu, =u (B u,—wm =u+xt

(C) w,+3u, =3 (D)  wt—wu, =0

The Fourier series for the function f{x)=x-2<x<2, fix+4)= f(x) is given by
S o TN o .

f[l‘}wngqsm[ : ] Then a,

Ay @ © 1 ) -l

If the Laplace transform of ,ﬁ” !}r' F{E} , then the Laplace transform of .E-"'J"{f} is:
(A) Fls—a) B Fls+a) (© &“Fls) (D) e "Fis)

Given differential equation ¥ -3y + 2y =de¥, ¥(0)==3 and (0)=5. Ifthe
Laplace transform of y is denoted by Y, then Y=

(A) 357 - 205+ 24 (B) 35 + 205+ 24
(s- !is—i} (s—1F(s-2)
35° —20s+24 35" ~205+24
C e v D e R g
s [s—!I&'-E)J ® (1-sXs-2)
Let a, and b, be the Fourier coefficients for the square impulse function:
foget’ TIESl i mreindie o) e i BRI
= : = fi(x). n for
0 l<x<2nx
sin k cos k in &
B CmEe e ®) a=2 B
k 5in & I-cosk
C = il R IR
(C) a, =0, b, = () a S b, e

A first order partial differential equation with solution (x —_,v}"'l +2yis:
(A)  w+u,=2 (B) w+u,=2y (C) w,-w,=2 (D) wu,-u =2y
(2)
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Which of the following functions is solution of the partial differential equation
u, -9u_ =07

(&) ulxy)=x'+)* B)  ulx,y)=cod3x+y)
(€  ulx,y)=e"siny D)  ulx,y)=sin(x+3y)
0 x<9
The Laplace transform of f(x)= { is:
1 x<9
(A) g~ (B) a2als (C) e U (D) Plic
. . x+2y-13z :
] f_ia.yglifvﬂ:.n.up fxz +,1-':' 42 » then:
A) €=0 (B) £=1
©y =2 (D)  The limit does not exist

Find parametric equations for the tangent line to the curve at =0
r(6) = + 3t +1,¢' cost, log, (£ +1))

(A (2+31+01) ®  (G+2lsn)) ©  Gu2l+) @ (2-tl+13-3%)

The maximum value of (xy)' on x*+4y" =4 occurs at a point (x,y) for which ¥ is
equal to:

(A) 273 (B) 2/3 € 12 (D) 1
I 2
Find IL[E—LT—:EP—E}IK@ where R={x,y):x* +»* <2
(A) (B) 80x/3 (C)  34xi3 (D) 46m/3

Find the volume under the surface z=+/1-x"and above the triangle formed by
v =x,x= | and the x-axis:

(A) 1 (B) 112 © 13 D) 144

For a vector field F={.ti,4.:_1-':'.,.\}f1} and the surface 5, the rectangular region in the
plane : =y with vertices (0,0,0}(L0.0L{L3.3L(0.3.3) compute the surface integral

ILF ndS

(A) 90 (By 45 (Cy /4 Dy 2a/7

The directional derivative of f(x, v)=x"»" +2x'y at the point (1-2) in the direction
3i-4j is:
(A) -152 (B) -20 {C) -304 Dy -4

The integral jL{.r]-l-_}rl}irdywhﬂm G is domain bounded byx” +y® =2ax . When
passing to polar coordinates the integral is:

w [~ [ rdrde ® [ [ rdrde
© [ © [0
(3)
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The least value of the function f{x, v, z) = xsuch that L+y +z° =1 and x+y+z=1is
(Ay ~-1/3 (B) -1/2 (C) -1/9 Dy 1

Let f(x,¥)=e"sin(x+y) . In what direction, starting at {n, %} is changing the fastest:

(A) i ®\ © i+j 1) S Y

A mass-spring system will behave like a damped harmonic oscillator with exponentially

decaying amplitude, if :

(A)  The restoring force and resistive force, both are proportional to displacement

(B)  The restoring force is proportional to instantaneous velocity and resistive force is
are proportional to displacement of mass

(C) The restoring force proportional to displacement and the resistive force
proportional 1o instantaneous velocity of mass

(D}  The restoring force and resistive force, both are constant

Which of the following expressions correcily represents forced oscillations?

i ]

(A) ‘;T:.q.mz}r=u (B) %+Ek%+ﬂﬁr=Fﬂnpt
aly _ diy dy -

(€ Z3=0 D) ZS+2%k—=+aly=0

A massless spring suspended from a rigid support, carries a flat disc of mass 200 g at its
lower end. It is observed that the system oscillates with frequency 20 Hz and amplitude
of the damped oscillation reduces to half of its undamped value in 60 sec. Then, the time
in which its amplitude decays to (l/e) of its initial value is (Given Log. 2 = 2.303 x
0.3010)

(A) ~85sec B) -~2isec (C) ~115sec (D} ~70sec

lonic solids with Schottky defects contain in their structures:
{A)  Cation vacancies and interstitial cations

(B)  Interstitial anions and anion vacancies

(C)  Cation vacancies only

(DY  Equal number of cation and anion vacancies

Shift in wavelength of incident photons afier scattering from a free electron depends on:
{A)  Scattering angle and wavelength of incident photon

(B)  Scattering angle only

(C)  Wavelength of incident photon only

(D)  Impact factor

An X-ray tube has 0.5 cm gap between the Cu anode and cathode filament. The maximu
energy photons produced for an applied voltage of 20,000 V will be:
{(A) 40 keV bremsstrahlung

(B) CukK X-rays

{C) CulL X-rays

(I} 20 keV bremsstrahlung

4)
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In He-Ne laser, the 6328 nm laser transition takes place between:
(A)  Metastable state and the ground state of Ne

(B) Metastable state and the excited state of Ne

(C)  Metastable state of He and the ground state of Ne

(D)  Metastable state and the ground state of He

Light of wavelength 500 nm is made to pass from air to glass, its wavelength and
frequency in the glass (refractive index = 1.5) will be:

(A) 500 nm and 6 x 10" Hz (B) 500 nmand 4 x 10" Hz
(C) 333nmand6x 10" Hz (D)  333nmand 4 x 10" Hz
A maitch box exhibits:

{A)  Orthorhombic geometry (B}  Trclinic geometry

(C)  Cubic geometry (D)  Tetragonal peometry

The Miller indices of a plane parallel to the x and y-axes can be:
(A) (110) B) @O0 ) (@10 @ ain

Michelson-Morley experiment was performed to:
(A)  Prove particle nature of light

(B)  Measure the speed of light

(C)  Measure speed of the earth relative to ether
(D) Test the isotropy of space

Covalent bonds are formed due to:

(A)  Electrostatic attraction of oppositely charged ions

{B)  Electrostatic force due to oscillating dipoles between molecules
(C)  Mutual sharing of valence electrons between atoms

(D) Electrostatic force due to permanent dipoles between molecules

Two beams, A and B, of plane polarised light have mutually perpendicular planes of
polarisation. These beams are seen through a polaroid. From the position when the beam
A has maximum intensity and beam B has a zero intensity, a rotation of plane polaroid
through 30° makes the two beams appear equally bright. If the initial intensities of the
two beams are 1, and lg, respectively, then the ratio 1,/15 equals:

(A) 3 (B) 172 cy 2 D 13

The kinetic energy of a body (rest mass m, and relativistic mass m) moving with
relativistic speed v is given by:

() (m-me’  (B) smv? (C)  mge? D ol

A loaded vertical spring executes simple harmonic motion with a time period of 4 sec. The

ifference between the kinetic energy and potential energy of this system varies with a period
nf.

LHI.} B sec (B) 1sec (C} 2sec (D} 4sec

The number of atoms present in the unit cell of hep structure is:
Ay 2 (BY 6 C) 4 o) 7

(5)



47.  Which of the following is not an acceptable wave function:
(A} Kix B) ki (C)  expl-ax) o ke

48.  When light is incident on a transparent slab at an angle of incidence equal to Brewster's
angle, the reflected and refracted rays are:

{A)  180° to each other (B}  60°to each other
(C)  Right angles to each other (D) 135% to each other
49. A relativistically moving sphere will be observed as:
(A) Contracted longitudinally (B)  Sphere of contracted size
{C)  Sphere of enlarped size (D)  Contracted in transverse direction

50.  If yAx,t) is the time dependent wavefunction describing the motion of a particle. The
expectation value of position coordinate x is given by:

o a " x gl
) fw & B jx—-"‘—’dr (C) J - (D) jx:tr
a o {9
51.  Which of the following molecular orbital's of F; has highest energy?
(A) =*2p, (B) =n*2p,
(C) olp: (D) n*2p.and a*2py
52.  What is the shape of SOF,; molecule?
{A)  Square pyramidal (B) Trgonal bipyramidal
(C)  See-Saw (D)  Octahedral

53, Which of the following orbitals interact to form 5-overlap/bond?
(A) dlomitals (B) dyorbitals (C) deorbitals (D) dyanddy

54.  Which of the following has Wurtzite structure?

(A) ZnS (B) MnO; (C) NaCl (D) CsCl
55.  Which of the following represents a double chain silicate?
(A) S0 (B)  Si0n™ (C)  Si0«" (D) SiOe™
56.  Which of the following complexes shows lowering of energy of d,” as compared to dy
and dy.4; after crystal field splitting?
(A) Octahedral complexes (B)  Tetrahedral complexes
(C)  Tetragonal complexes (D)  Square planar complexes

57.  What is the crystal field stabilization energy for Fe™* ion when A>P?
(A) -20Dq+2P (B) 0 (C) -20Dg (D) +8Dyg

58.  Which of the following metal is responsible for Minamata disease?
(A) Pb (B) Hg C) O Dy «d

89.  Which of the following cannot be used for anoidic coating of copper?
(A) Zn (B) Al C)y Cd (D) Ni

(6)
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Which of the following is produced at cathode in corrosion?
(A) Hydrogengas (B) Oxygengas (C) Feions (D)  Fe{OH);

A 13 L cylinder contains 12 moles of oxygen gas at 27°C. Due to the sudden explosion of

cylinder, the oxygen gas escapes into the atmosphere where the pressure recorded is 1.5
atm. Calculate the word done by the gas. (R = 0.082 L atm K™’ mol™)
(A) -2784k] (B) -27.58k (C) -2824k] (D) -27.34k]

Which of the following sate function is an extensive property?
(A)  Temperature (B}  Refractive index
(C)  Viscosity (D) Volume

Calculate the difference between the heat of reaction al constant volume and that of
constant pressure for the given reaction at 25°C

2 CgHe (1) + 15 Oz (g) — 12 CO; (g) + 6 Hy0 (1)
(A)  -7.43k) (B) -7.89kJ (C) -7234 (D) -7.34kJ

A solution of fructose containing 9.56 g of fructose in 10 g of water has possessed vapour

pressure of 4.988 mm at 0°C. If the vapour pressure of pure water 5.23mm of Hg.
Calculate the molecular mass of fructose.

(A) 37182 (B) 37189 (Cy 37282 (D) 37289

Which of the following statement is true?

(A)  Boiling point of the solution falls on increasing the amount of solute

(B}  Freezing point of the solution falls on increasing the amount of solvent
(C)  Freezing point of the solution increases on increasing the amount of solute
(D)  Freezing point of the solution falls on increasing the amount of solute

A substance T (with mol mass 100) associates in water to form dimer. A solution of 0.75
gof Tin 125 g of water lowers the freezing point by 0.6°C. Calculate the degree of
association. [Kf for H20 = 1.86 K kg mol™]

(A) 9% (Bl 91% (C) 92% (D) 93%

The natural silk is a;
(A)  Polypeptide (B) Polyacrylate (C) Polyester (D)  Polysaccharide

Soft drinks and baby feeding bottles are generally made up of:
(A)  Polyamide (B) Polyurethane (C) Polystyrene (D)  Polyester

The polymer used for making the bullet proof glass is:
(A)  Polypropylene (B  Polycarbonate
{C}  Polystyrene (DY  Teflon

The low density polyethylene is a polymer with:

(A)  Large number of carbon atom in the main chain
(B)  Smaller number of carbon atom in the main chain
(C)  Less branched main carbon chain

(D}  More branched main carbon chain

(7
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The magnitude of current Js for the network of Fig. is:

(A) 1A By 2A (C) 3A (D) 4A

MNorton’s Theorem states that:

(A}  Any two-terminal, linear bilateral dc network can be replaced by an equivalent
circuit consisting of a voltage source and a series resistor

(B) An}r two-terrmminal, linear bilateral de network can be replaced by an equivalent
circuit consisting of a voltage source and a parallel resistor

(C)  Any two-terminal linear bilateral dc network can be replaced by an equivalent
circuit consisting of a current source and a parallel resistor

(I}  Any two-terminal linear bilateral dc network can be replaced by an equivalent
circuit consisting of a current source and a series resistor

An electrical device is rated 5 kVA, 100 V at a 0.6 power-factor lag. the impedance of the
device is:

(A) 0.2£53.13°0 (B) 1£53.13°02

(C) 1.5253.13°Q (D) 2£53.13°Q

For small signal ac operation, a practical forward biased diode can be modelled as:
(A) A resistance and a capacitance

(B)  An ideal diode and resistance in parallel

{C) A resistance and an ideal diode in series

(D} A resistance

The drift current in a semiconductor device varies with:
(A)  Only the electric field applied

(B)  Only the carrier concentration

{C)  Both electric field and carrier concentration

(D) Drift current is independent

Compared to a common base amplifier, a common emitter amplifier has:

(A) Lower input resistance (B)  Lower current amplification

(C)  Higher output resistance (D)  Higher current amplification

The BCD number 0010 1001.0111 0101 when converted to binary is:

(A) 1110111 (B) 11001.01 (C) 1111010 (D)  11101.01
Which of the following expressions is known as the Idempotent Law of Boolean algebra?
(A) 0.X=0; 1+X=] (B)  1.X=X; 0+X=X

(C) XX X=X, X+X+.+X=X (D 1X=X; 1+X=X

(8)
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The speed of DC series motor at no |load 15:
(A) Zero (B) Infinity
(C) 100 rpm ()  Does not depend on load

The function of the commutator in DC machine is:
(A) Tochange dc voltage to ac voltage (B)  To change ac voltage to dc voltage

(C)  For casy control of voltage (D)  To provide physical braking
The resultant force acting in a couple is:

(A) Zero

(B) Infinite

(C)  Twice the magnitude of the single force
(D)  Half the magnitude of the single force

What will be the ratio of Youngs modulus to the modulus of rigidity of a material having
Poissons ratio 0.257

(A) 13 (B) 25 (cy 30 (D) 335

Spot welding is used to weld metal pieces whose thickness:
(A)  Should be greater than 12 mm {(B) Lesser than 12 mm

{C)  Lies between 15 to 20 mm (D)  Greater than 20 mm

The location of lefi-hand-side-view in the third-angle method of projection is on the:
(A) Lefi-hand-side of front-view (B)  Lefi-hand-side of top-view

(C)  Right-hand-side of front-view (D)  Right-hand-side of top-view
Development of curved surface of a cylinder will be:

{A) Circle (B)  Sector {(C)  Triangle (D) Rectangle
Cias laws are applicable to........

(A)  Gases as well as vapours
(B) Gases alone and not 1o vapours
(C)  Gases and steam

(D)  Gases and vapours under certain conditions

Parameters a and b in the van der Waals and other cubic equations of state represent:
{A) A-molecular attraction, b-molecular size

(B}  A-molecular size, b-molecular speed

(C) A-molecular size, b-molecular attraction

(D)  A-molecular weight, b-molecular polarity

Instrument used to measure humidity is the;
(A) Barometer (B) Thermometer (C) Spring meter (D)  Psychometer

In a binary liquid solution of components A and B, if component A exhibits positive
deviation from Raoult’s law then component B:

{A)  Exhibits negative deviation from Raoult's law

(B}  Exhibits positive deviation from Raoult’s law

(C)  May exhibit either positive or negative deviation from Raoult’s law

(D}  Obeys Raoult’s law

(@)
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A mixture contains 10 grams each of CHy, H:0 and S0, what is the mole fraction of

CH,?

(A) 0.147 By 0317 (Cy 0467 Dy  0.677

Haptics in non-verbal communication refers to:

(A  The use of hands (B)  The use of happy faces

(C)  The use of touch (D}  The use of hap hazard expression

Pick out the correct sentence:

(A) Write in ink {(B)  The student uses a lot of inks

(C)  This is aink pen (D}  Have your ink finished?

Pick out the incorrect sentence:

(A)  Ramesh has finished his work {(B)  Ramesh has finished a work

(C)  Ramesh has finish his work (D)  Ramesh had finish his work

The study of eye movement in non-verbal communication is called:

{A) Gazing (B)  Oculesics {(C) Optometry (D) Proxemics

Pick out the informal communication:

{A) Email from the boss {B) - Memorandum

(C)  Letter from a supplier (D)  Email from a friend

The two people left in the boat were----- European and -----African:

(A) an, an (B) aa (C) an,a (D) a an

Pick out the correct sentence:

(A)  He goes usually park the to (B)  Park the usually he goes to

(C)  He usually goes to the park (I} Usually goes he to the park

In oral communication, encoding and decoding take place:

(A)  Alternately (B) Simultaneously

(C) Rarely (D)  Once in a while

The cat is wagging-—- tail:

(A)  its (B) it's (C) ‘its (D) its’

Pick out the correct sentence:

{A)  He has two brother in laws {B)  He has two brother in laws

(C)  He has two brothers in laws (D)  He has two brothers in law
X-x-X

(1)




