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PHYSICS

Two quantities A and B are related by the relation A/B = m where m is linear mass density and A is
force. The dimensions of B will be

(1) same as thal of latent heat (2) same as that of pressure

{3) same as that of work (4) same as that of momentum

The dimensional formula of capacitance in terms of M, L, T and [ is

(1) [MIATR (2) [ML2T'R) (3) ML) 4) [MILTF

If/, m and # are the direction cosines of a vector, then

(1) I+m+n=1 (2) P+rd+m=1 @) ++-+i=l @) Imn=1
I m n

The angle between i+) and j+k is

(ny 0° (2) 90° (3) 45° (4) 60°

A particle is moving eastwards with a velocity of S ms . In 10 seconds the velotity changes to
5 ms™ northwards. The average acceleration in this time is

|
(1) N ms~* towards north-west (2) zero
l 1 -
(3) 3 ms™ towards north (4) & ms™~ towards north-east

The linear momentum of a particle varies with time 1 as p = a+bt+cr® which of the following is
correct?

(1) Force varies with time in a quadratic manner.

(2) Force is time-dependent.

{3) The velocity of the particle is proportional to time.

{4) The displacement of the particle is proportional to t.

A shell of mass m moving with a velocity v suddenly explodes into two pieces. One part of mass
m/4 remains stationary. The velocity of the other part is
(1) v {2) 2v (3) 3vi4 (4) 4wl

10-A
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The velocity of a frecly falling body afier 2s is
(1) 98ms’ (2) 10.2 ms™ (3) 18.6 ms” (4) 19.6 ms

A large number of bullets are fired in all dircctions with the same speed u. The maximum area on
the ground on which these bullets will spread is

-

T 17 T i
-5

aiciniat - . Bkl N o
(1) p (2) o (3) pe (4) z

The minimum stopping distance for a car of mass m, moving with a speed v along a level road, if
the coefficient of friction between the tyres and the road is . will be

A gy o 4 4) -
0 5 ) O @

When a bieycle is in motion, the force of friction cxcreted by the ground on the two wheels is
such that it acls
(1) Inthe backward direction on the front wheel and in the forward dircction on the rear wheel

(2) Inthe forward direction on the front wheel and in the hackward dircetion on the rear wheel
(3) Inthe backward direction on both the front and the rear wheels
{(4) Inthe forward dircction on both the front and the rear wheels

In a perfectly inelastic collision, the two bodies
(1) strike and explode (2) explode without striking
(3) implode and explode (4) combinc and move together

Under the action of a constant force, a particle is experiencing a constant acceleration, then the
power is

(1) zecro (2) positive

{3) negative (4) increasing uniformly with time

11-A
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Consider the following two stalements:

A Linear momentum of a system of particles is zcro.

B: Kinetic energy of a system of particles is zero.

Then

(1) Aimplies B & B implies A {2) Adocsnotimply B & B does not imply A
(3) Aimplies B but B does notimplyA  (4) A does not imply B but B implies A

An engine develops 10 kW of power. How much time will it take to lift amass of 200 kg lo a
height of 40 m? (Given g = 10 ms™?)
(1) 4s (2) 5s (3) Bs (4) 10s

If a spring has time period T, and is cut into # equal parts, then the time period will be

" T
(1 Tyn (2) 5 (3) #T 4 T ‘

When temperature increases, the frequency of a tuning fork
(1} increasecs

(2} decrcases

{3) remains same

(4) increases or decreases depending on the materials

2
If a simple harmonic motion is represented by g—}; +ox =0, its time period is

2 2z
(1) 2nda ) 27 e Io @ =

A cinema hall has volume of 7500 m’. It is required to have reverberation time of 1.5 seconds.
The total absorption in the hall should be
(1) &50w-m? (2) 82.50w-m* (3) 8250w-m* (4) 0.825 w-m’

12-A
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To absorb the sound in a hall which of the following are used
(1) Glasses, slores (2) Carpets, curtains
(3) Polished surfaces {4) Platforms

IFN represents avagadro’s number, then the number of molecules in 6 gm of hydrogen at NTP is
(1) 2N (2) 3N (3) N (4) N/6

The mean translational kinetic energy of a perfect gas molecule at the temperature T K is

(1) %ﬂ' (2) kI (3) %H" (4) 2kT

The amount of heat given to a body which raises its temperature by 1°C
(1} waterequivalent (2) thermal heat capacity
{3) specific heat (4) temperature gradient

During an adiabatic process, the pressure of a gas is found 1o be proportional to the cube of its
absolute temperature. The ratio Cp/Cv for gas is

3 :
M 3 @ 3 3 2 @ 3

Cladding in the optical fiber is mainly used to
(1) to protect the fiber from mechanical stresses
(2) to protect the fiber from corrosion

(3) to protect the fiber from mechanical strength
(4) 1o protect the fiber from clectromagnetic guidance
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CHEMISTRY

The valency electronic confi guration of Phosphorous atom (At.No. 15) is
(1) 3s*3p’ (2) 3s'3p*3d (3) 3&f3p°3d (4y 35" 3p* 32

An element *A’of AtL.No. 12 combines with an element ‘B’ of At.No.17. The compound formed is
(1) covalentAB  (2) ionicAB, (3) covalentAB, (4) ionicAB

The number of neutrons present in the atom of ; 6Ba'f” is

(1) 56 (2) 137 (3) 193 (4) 81
Hydrogen bonding in water molecule is responsible for

(1) decrease in its freezing point (2) increase in ils degree of ionization
(3) increase in its boiling point (4) decrease in its boiling point

In the HCI molecule, the bonding between hydrogen and chlorine is )
(1} purelycovalent (2} purely ionic (3) polarcovalent (4) complex coordinate

Potassium metal and potassium ions
(1) bothreact with water (2) have the same number of protons
(3) bothreact with chlorine gas (4) have the same electronic configuration

3.85 gms of sodium chloride were dissolved in water and the solution made upto 100 ml in a
standard flask. 10 ml of this solution were pipetied out into another flask and made up with distilled
waler into 100 ml of solution. The concentration of the sodium chloride solution now is

(1) 0.1M (2) 1.OM (3y 05M {4y 025 M
Concentration of a 1.0 M solution of phosphoric acid in water is

{1y 033N (2) 1ON (3) 20N 4y 30N
Which of the following is a Lewis acid?

{1} Ammonia (2) Berylium chloride

(3) Boron trifluoride (4) Magnesium oxide

14-A
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Which of the following constitutes the components of a buffer solution?
(1) Potassium chloride and potassium hydroxide

(2) Sodium acetate and acetic acid

(3) Magnesium sulphate and sulphuric acid

(4) Calcium chioride and calcium acetate

Which of the following is an electrolyte?
(1) - Acetic acid (2) Glucose (3) Urea (4) Pyridine

Calculate the Standard emf of the cell, Cd/Cd*¥//Cu**/Cu given that E° Cd/Cd™ = 0.44V and
Y Cu/Cu? = (-)0.34 V.
(1) )10V (2) L0V (3) (-)0.78V  (4) 0.78V

A solution of nickel chloride was electrolysed using Platinum electrodes. After clectrolysis,
(1) nickel will be deposited on the anode (2) Cl, gas will be liberated at the cathode
(3) H, gas will be liberated at the anode (4) nickel will be deposited on the cathode

Which of the following metals will undergo oxidation fastest?

(1) Cu (2) Li (3) Zinc (4) lron
Which of the following cannot be used for the sterilization of drinking water?
(1) Ozone (2) Calcium Oxychloride

(3) Potassium Chloride (4) Chlorine waler

A water sample showed it to contain 1.20 mg/litre of magnesium sulphate. Then, its hardness in
terms of calcium carbonate equivalent is

(1) LOppm (2) 1.20ppm (3) 0.60 ppm (4) 2.40 ppm
Soda used in the I.-S process for softening of water is, Chemically.

(1) sodium bicarbonate (2) sodium carbonate decahydrate
(3) sodium carbonate (4) sodium hydroxide (40%)

The process of cementation with zinc powder is known as
(1) sherardizing (2) zincing (3) metal cladding (4) electroplating

15-A
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Carrosion of a metal is fastest in
(1) rain-water (2) acidulated water (3) distilled water (4) de-ionised water

Which of the following is a thermoset polymer?
(1} Polysiyrene (2) PVC
{(3) Polythene (4) Urea-formaldehyde resin

Chemically, neoprenc is
(1) polyvinyl benzene (2) polvacetylene
{3) polychloroprene (4) poly-1,3-butadiene

Wulcanization involves heating of raw rubber with
(1) selenium element (2) elemental sulphur
(3) amixture of Se and clemental sulphur (4) amixture of selenium and sulphur dioxide

Petrol largely contains i
(1) amixure of unsaturated hydrocarbons C,-C,
(2) amixture of benzene, toluene and xylene

*(3) amixture of saturated hydrocarbons C,-C,

(4) amixture of saturated hydrocarbons C, - C,

Which of the following gases is largely responsible for acid-rain?
(1) SO,&NO, (2) CO, & water vapour
(3) CO &N, (4) N,&CO,

100. BOD stands for

(1) Biogenetic Oxygen Demand {2) Biometric Oxygen Demand
(3) Biological Oxygen Demand (4) Biospecific Oxygen Demand

l6-A
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CIVIL ENGINEERING

Stress strain curve is always a straight line for

(1) Elastic materials (2) materials obeying Hook's law
(3) Elasto-plastic materials {(4) plastic materials

The maximum value of Poisson’s for an elastic material 15

(1y 0.25 (2) 0.5

(3) 0.75 4) 1.0

The stress at which extension of a material takes place more quickly as compared to the increase
in load is called

(1) Elastic point (2) Plastic point
(3) Breaking point (4) Yielding point

For ductile materials, the most appropriate failure theory is
(1) maximum shear stress theory

(2) maximum principal stress theory

(3) maximum principal strain theory

(4) shear strain energy theory

The materials which have the same elastic properties is in all directions are
(1) Brittle material (2) Homogeneous material
{3) Isotropic material (4) Hard material

An elastic bar of length °I", cross scetional area A, Young’s modulus of elasticity E and self
weight W is having vertically, it is subjected to load applied axially at the bottom end. The total
clongation of the bar is given by

(1) WIAE +PIAE (2) WI2AE+PVAE

(3) WI2AE+PIIZAE (4) WIAE+PLZAE

7= ICVL)
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The bending moment diagram is a cubic parabela for a cantilever

(1) subjected to triangular load varying from zero at free end to maximum at fixed end
(2)  with free end subjected to a moment

(3) subjected to uniformly distributed load

(4) subjected to concentrated load at the free end

For a simply supported beam with central load, the Bending Moment will be

(1) Leastat the centre {2) least at the supports

{3) maximum at the supports (4) maximum at the centre

The B.M on a section is maximum when shearing force

(1) ismaximum  (2) isminimum  (3) isequal (4) changessign
The deflection due to couple M at the free end of a cantilever of length L is

(1) ML/EI (2) 2ML/EI (3) ML22EI (4) M3Li2EI

The shear force on a simply supported beam is proportional to
(1) displacement of the neutral axis (2) sum of the forces
(3) algebraic sum of transverse forces  (4) algebraic sum of axial forces

The shape of the bending moment diagram over the length of a beam, having no external load is
always

(1) parabolic (2) cubical (3) linear (4) circular

The ratio of maximum to average shear stress in a solid circular section is
(1) L0 (2) 133 (3) L5 (4) 1.7

The Poison’s ratio for cork is
(1) zero (2) 0.1 (3) 02 (4) 03
18-A (CVL)




