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Fluid is a substance that

(a) cannot be subjected to shear forces

(b) always expands until it fills any con-
tainer

(c) has the same shear stress.at a point
regardless of its motion

(d) cannot remain at rest under action of
any shear force

(e) flows.

Fluid is a substance which offers no resis-
tance to change of
(a) pressure

(c) shape

(e) temperature.

(b) flow
(d) volume

Practical fluids

{a) are viscous

(b) possess surface tension

(c) are compressible

(d) possess all the above properties

(e) possess none of the above properties.

In a static fluid

(a) resistance to shear stress is small
(b) fluid pressure is zero

(c¢) linear deformation is small

(d) only normal stresses can exist
(e) viscosity is nil.

A fluid is said to be ideal, if it is
(a) incompressible (b) inviscous
(¢) viscous and incompressible
(d) inviscous and compressible
(e) inviscous and incompressible.

An ideal flow of any fluid must fulfill the
following
(a) Newton’s law of motion
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(b) Newton’s law of viscesity
(¢) Pascal’ law

(d) Continuity equation

(e) Boundary layer theory.

If no resistance is encountered by displace-
ment, such a substance is known as

(a) fluid (b) water

(c) gas (d) perfect solid

(e) ideal fluid.

The volumetric change of the fluid caused
by a resistance is known as

(a) volumetric strain

(b) volumetric index

(¢) compressibility
(d) adhesion

Liquids

(a) cannot be compressed

(b) occupy definite volume

(c) are not affected by change in pressure
and temperature

(d) are not viscous

(e) none of the above.

(e) cohesion.

Density of water is maximum at

(a) 0°C (b) 0°K
(c) 4°C (d) 100°C
(e) 20°C.

Mass density of liquid (p) is given by

__Mass _ Metricslug
@ p= Volume ®) p= m2
2
(©) p="E5EE" (4 all of the above
m

(e) none of the above.
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The value of mass density in kgsec®/m"* for
water at 0°C is

(@) 1 (b) 1000

(c) 100 (d) 1019

(e) 98.1

Units of mass density are

(@) kg/km (b) kg/m’
k kg seé

(0 £ @ ==

m m

Property of a fluid by which its own
molecules are attracted is called

(a) adhesion (b) cohesion

(c) viscosity (d) compressibility

(e) surface tension.

Mercury does not wet glass. This is due to
property of liquid known as

(a) adhesion (b) cohesion

(c) surface tension

(d) viscosity (e) compressibility.

The property of a fluid which enables it to
resist tensile stress is known as

(a) compressibility
(b) surface tension
(¢) cohesion

(e) viscosity.

(d) adhesion

Property of a fluid by which molecules of
different kinds of fluids are attracted to each
other is called
(a) adhesion
(c) viscosity
(e) surface tension.

(b) cohesion
(d) compressibility

The specific weight of water is 1000 kg/m3
(a) at normal pressure of 760 mm

(b) at 4°C temperature

(¢) at mean sea level .

(d) all the above (¢) none of the above.

Specific weight of water in S.I. units is
equal to

(@) 1000 N/m*  (b) 10000 N/m®

(c) 9.81x 10° N/m’

(d) 9.81 % 10° N/m’

(e) 9.81 N/m°.

When the flow parameters at any given in-
stant remain same at every point, then flow
is said to be
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OBJECTIVE TYPE QUESTIONS AND ANSWERS

(b) steady state
(d) uniform

(a) quasi static
(c¢) laminar

(e) static.
Which of the following is demensionless
(a) specific weight

(b) specific volume

(c) specific speed

(d) specific gravity

(e) specific viscosity.

The normal stress in a fluid will be constant
in all directions at a point only if

(a) it is incompressible

(b) it has uniform viscosity

(¢) it has zero viscosity

(d) it is frictionless

(e) it is at rest.

The pressure at a point in a fluid will not be
same in all the directions when the fluid is
(a) moving (b) viscous

(c) viscous and static

(d) inviscous and moving

(e) viscous and moving.

An object having 10 kg mass weighs 9.81
kg on a spring balance. The value of ‘g’ at

this place is

(a) 10 m/sec? b) 9.81 m/sec’
(¢) 102msec  (d) 9.75 m/sec’
(e) 9 m/sec’.

The tendency of a liquid surface to contract
is due to the following property

(a) cohesion (b) adhesion

(¢) viscosity (d) surface tension

(e) elasticity.

The surface tension of mercury at normal

temperature compared to that of water is

(a) more (b) less

(c) same

(d) more orless depending on size of glass
tube

(e) none of the above.

A perfect gas

(a) has constant viscosity
(b) has zero viscosity

(¢) is incompressible

(d) is of theoretical interest
(e) none of the above.

For very great pressures, viscosity of most
gases and liquids
(a) remains same (b) increases
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(¢) decreases
(d) shows erratic behaviour
(e) none of the above.

Fig. 8.1 shows four curves A, B, C, Don a
plot of viscous shear stress versus velocity
gradient for three fluids, viz., newtonian,
non-newtonian and ideal; and an ideal solid.
For ideal solid, the curve applicable is

(@) A b) B

() C (@D

(e) none of the above. -

D C

STRESS

VISCOUS SHEAR

A
VELOCITY GRADIENT —
Fig. 8.1.

In Fig. 8.1, for ideal fluid, curve applicable
is ‘

(a) A (b) B

(© C (@ D

(e) none of the above.

In Fig. 8.1, for newtonian fluid, curve ap-
plicable is

(@) A (b)) B

(o C @D

(e) none of the above.

In Fig. 8.1, for non-newtonian fluid, curve
applicable is

(a) A (b) B

o C @D

(e) none of the above.

A fluid in equilibrium can’t sustain

(a) tensile stress (D) compressive stress
(c) shear stress  (d) bending stress

(e) all of the above.

Viscosity of water in comparison to mercury
is

(a) higher
(c) same
(d) higher/lower depending on temperature
(e) unpredictable.

(b) lower
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8.35. The bulk modulus of elasticity with increase
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in pressure

(a) increases (b) decreases

(¢) remains constant

(d) increases first upto certain limit and
then decreases

(e) unpredictable.

The bulk modulus of elasticity

(a) has the dimensions of 1/pressure

(b) increases with pressure

(¢) is large when fluid is more compres-
sible

(d) is independent of pressure and viscosity

(e) is directly proportional to flow.

A balloon lifting in air follows the following
principle

(a) law of gravitation

(b) Archimedes principle

(¢) principle of buoyancy

(d) all of the above

(e) coatinuity equation.

The value of the coefficient of compres-
sibility for water at ordinary pressure and
temperature in kg/cm3 is equal to

(a) 1000 (b) 2100
(c) 2700 (d) 10,000
(e) 21,000.

The increase of temperature results in
(a) increase in viscosity of gas

(b) increase in viscosity of liquid

(c) decrease in viscosity of gas

(d) decrease in viscosity of liquid

(e) (a) and (d) above.

Surface tension has the units of

(a) newtons/m’ b) newtons/m’
(c) new tons/m  (d) newtons
(e) newton m.

Surface tension :

(a) acts in the plane of the interface normal
to any line in the surface

(b) is also known as capillarity

(¢) is a function of the curvature of the
interface

(d) decreases with fall in temperature

(e) has no units.

The stress-strain relation of the newtoneon
fluid is

(a) linear

(c) hyperbolic

(b) parabolic
(d) inverse type
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(e) none of the above.

A liquid compressed in cylmder has a
volume of 0.04 m3 at 50 kg,\,m and a
volume of 0.039 m’ at 150 kg/cm The bulk
modulus of elastlcuy of liquid is

(a) 400 kg/cm (b) 4000 kg/cm

(c) 40 x 10 kg/cm

(d) 40 x 10¢ kg/cm

(¢) none of the above.

The units of viscosity are

(@) metres> per scc

(b) kg sec/metre’

(c) newton-sec per metre>

(d) newton- sec” per metre

* (e) none of the above.

Kinematic viscosity is dependent upon
(a) pressure (b) distance

(¢) level (d) flow

(e) density.

Units of surface tension are

(a) energy/unit area

(b) distance (¢) both of the above
(d) it has no units (¢) none of the above.

Which of the following meters is not as-
sociated with viscosity

(a) Red wood (b) Say bolt

(¢) Engler (d) Orsat

(e) none of the above.

Choose the correct relationship
(a) specificgravity = gravity X densny
(b) dynamicviscosity

= kinematicviscosity x density
(c) gravity = specificgravity X density
(d) kinematicviscosity

= dynamicviscosity x density
(e) hydrostaticforce

= surfacetension X gravity.

Dimensions of surface tension are

(@) M'L°T? b M'L°T!
©) MiLéT:z @ M'L*T?
(e) M'L°T".

For manometer, a better liquid combination
is one having

(a) higher surface tension

(b) lower surface tension

(¢) surface tension is no criterion

(d) high density and viscosity

(¢) low density and viscosity.
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OBIECTIVE TYPE QUESTIONS AND ANSWERS

If mercury in a barometer is replaced by
water, the height of 3.75 cm of mercury will
be following cm of water

(a) 51 cm (b) 50 cm
(c) 52 cm d) 522 cm
(e) 51.7 cm.

Choose the wrong statement.

Alcohol is used in manometer, because

(a) its vapour pressure is low

(b) it provides suitable meniscus for the in-
clined tube

(¢) its density is less

(d) it provides longer length for a given
pressure difference

(e) it provides accurate readings.

Increase in pressure at the outer edge of a
drum of radius R due to rotation at ®
rad/sec, full of liquid of density p will be
(@) po’R? (b) pw’R*/2

(c) 2p0°R? (d) pw’R/2

(e) none of the above.

The property of fluid by virtue of which it
offers resistance to shear is called

(a) surface tension
(b) adhesion

(d) viscosity

(¢) cohesion
() all of the above.

Choose the wrong statement

(a) fluids are capable of flowing

(b) fluids conform to the shape of the con-
taining vessels

(¢) when in equilibrium, fluids cannot sus-
tain tangential forces

(d) when in equilibrium, fluids can sustain
shear forces

(e) fluids have some degree of compres-

. sibility and offer little resistance to

form.
The density of water is 1000 kg/m3 at
(a) 0°C (b) 0°K
(c) 4°C (d) 20°C

(e) all temperature.

If w is the specific weight of liquid and A
the depth of any point from the surface, then
pressure intensity at that point will be

(a) h (b) wh
(c) w/h @ h/w
(e) 1/wh.

Choose the wrong statement
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(a) Viscosity of a fluid is that property
which determines the amount of its
resistance to a shearing force

(b) Viscosity is due primarily to interaction
between fluid molecules

(c) Viscosity of liquids decreases with in-
crease in temperature

(d) Viscosity of liquids is appreciably af-
fected by change in pressure

(e) Viscosity is expressed as poise, stoke,
or saybolt seconds.

The units of kinematic viscosity are
(a) metres’ per sec

) kg sec/metre’

(¢) newton-sec per metre’

(d) newton-sec’ per metre

(e) none of the above.

The ratio of absolute viscosity to mass den-
sity is known as

(a) specific viscosity

(b) viscosity index

(¢) kinematic viscosity

(d) coefficient of viscosity

(e) coefficient of compressibility.

Kinematic viscosity is equal to
(a) dynamic viscosity/density
(b) dynamicviscosity X density
(¢) density/dynamic viscosity
(d) 1/dynamicviscosity X density
(e) same as dynamic viscosity.

Which of the following is the unit of
kinematic viscosity

(a) pascal ' (b) -poise

(c) stoke (d) faraday

(e) none of the above.

A one dimensional flow is one which

(a) is uniform flow

(b) is steady uniform flow

(¢) takes place in straight lines

(d) involves zero transverse component of
flow

(e) takes place in one dimension.

Alcohol is used in manometers because

(a) it has low vapour pressure

(b) it is clearly visible

(¢) it has low surface tension

(d) it can provide longer column due to low
density

(e) is provides suitable meniscus.
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A pressure of 25 m of head of water is equal
to

(@) 25kN/m®
(¢) 2500 kN/m’
(e) 12.5kN/m’.

Specific weight of sea water is more that of
pure water because it contains

(a) dissolved air (b) dissolved salt

(c) suspended matter

(d) all of the above

(e) heavy water.

(b) 245 kN/m’
(d) 2.5kN/m*

If 850 kg liquid occupies volume of one
cubic meter, then 0.85 represents its

(a) specific weight

(b) specific mass (c¢) specific gravity
(d) specific density

(e) none of the above.

V=0.0022t—% is the equation to deter-

mine kinematic. viscosity of liquids by
(a) Redwood viscometer

(e) Engler viscomeler

(¢) Saybolt universal viscometer

(d) Newton viscometer

(¢) none of the above.

Free surface of a liquid tends to contract to
the smallest possible area due to force of
(a) surface tension
(b) viscosity

(d) cohesion

(c¢) friction
(d) adhesion.

A bucket of water is hanging from a spring

balance. An iron piece is suspended into

water without touching sides of bucket from

another support. The spring balance reading

will

(a) increase

(¢) remain same

(d) increase/decrease depending on depth
of immersion

(e) unpredictable.

(b) decrease

Falling drops of water become spheres due
to the property of
(a) adhesion

(¢) surface tension
(d) viscosity

(b) cohesion

(e) compressibility.

A liquid would wet the solid, if adhesion
forces as compared to cohesion forces are
(@) less (b) more



158

8.73.

8.74.

8.75.

8.76.

8.77.

8.78.

(¢) equal

(d) less at low temperature and more at
high temperature

(e) there is no such criterion.

If cohesion between molecules of a fluid is
greater than adhesion between fluid and
glass, then the free level of fluid in a dipped
glass tube will be

(a) higher than the surface of llquld

(b) the same as the surface of liquid

(c¢) lower than the surface of liquid

(d) unpredictable

(e) none of the above.

The point in the immersed body through
which the resultant pressure of the liquid
may be taken to act is known as

(a) meta centre  (b) centre of pressure
(¢) centre of buoyancy

(d) centre of gravity

(¢) none of the above.

The total pressure on the surface of a verti-
cal sluice gate 2mx 1 m with its top 2 m
surface being 0.5 m below the water level
will be

(a) 500 kg (b) 1000 kg
(c) 1500 kg (d) 2000 kg
(e) 4000 kg.

The resultant upward pressure of a fluid on
a floating body is equal to the weight of the
fluid displaced by the body. This definition
is according to

(a) Buoyancy

(b) Equilibrium of a floating body

(¢) Archimedes’ principle

(d) Bernoulli’s theorem

(e) Metacentric principle.

The resultant upward pressure of the fluid
on an immersed body is called

(a) upthrust (D) buoyancy

(c) centre of pressure  ~

(d) all the above are correct

(e) none of above is correct.

The conditions for the stable equilibrium of

a floating body are

(a) the meta-centre should lic above the
centre of gravity

(b) the centre of buoyancy and the centre
of gravity must lie on the same vertical
line
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OBJECTIVE TYPE QUESTIONS AND ANSWERS

(c) arighting coupler should be formed
(d) all the above are correct
(e) none of the above is correct.

Poise is the unit of

(a) surface tension (b) capillarity

(¢) viscosity (d) shear stress in fluids
(e) buoyancy.

Metacentric height is given as the distance

between

(a) the centre of gravity of the body and
the metacentre

(b) the centre of gravity of the body and the
centre of buoyancy

(c) the centre of gravity of the body and the
centre of pressure

(d) centre of buoyancy and metacentre

(e) none of the above.

The buoyancy depends on

(a) mass of liquid displaced

(b) viscosity of the liquid

(c) pressure of the liquid displaced
(d) depth of immersion

(e) none of the above.

The centre of gravity of the volume of the
liquid displaced by an immersed body is
called

(a) meta-centre

(b) centre of pressure

(c¢) centre of buoyancy

(d) centre of gravity

(e) none of the above.

A piece of metal of specific gravity 13.6 is

placed in mércury of specific gravity 13.6,

what fraction of it volume is undcr mer-

cury?

(@) the metal piece will simply float over
the mercury

(b) the metal piece will be immersed in
mercury by half

(c) whole of the metal piece will be im-
mersed with its top surface just at mer-
cury level

(d) metal piece will sink to the bottom

(e) none of the above.

The angle of contact in case of a liquid

depends upon

(a) the nature of the liquid and the solid

(b) the material which exists above the free
surface of the liquid
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(c) both of the above .
(d) any one of the above
(e) none of the above.

Free surface of a liquid behaves like a sheet
and tends to contract to smallest possible
area due to the

(a) force of adhesion

(b) force of cohesion

(¢) force of friction

(d) force of diffusion

(e) none of the above.

Rain drops are spherical because of
(a) viscosity (b) air resistance
(¢) surface tension forces

(d) atmospheric pressure

(e) none of the above.

Surface energy per unit area of a surface is
numerically equal to

(a) atmospheric pressure

(b) surface tension

(¢) force of adhesion

(d) force of cohesion

(e) viscosity.

The capillary rise at 20°C in a clean glass
tube of 1 mm bore containing water is ap-

proximately

(@) 1 mm (b) S mm
(¢) 10 mm (d) 20 mm
(e) 30 mm.

The difference of pressure between the in-
side and outside of a liquid drop is

(@) p=Txr b)) p=T/r

(¢c) p=T/2r @ p=2T/r

(¢) none of the above.

If the surface of liquid is convex, then
(a) cohesion pressure is negligible
(b) cohesion pressure is decreased
(¢) cohesion pressure is increased

(d) there is no cohesion pressure

(e) none of the above.

To avoid vaporisation in the pipe line, the
pipe line over the ridge is laid such that it is
not more than

(a) 2.4 m above the hydraulic gradient

(b) 6.4 m above the hydraulic gradient

(c) 10.0 m above the hydraulic gradient
(d) 5.0 above the hydraulic gradient

(e) none of the above.
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To avoid an interruption in the flow of a
syphon, an air vessel is provided

(a) at the inlet (b) at the outlet

(c) at the summit

(d) ay nay point between inlet and outlet
(e) none of the above.

The vapour pressure over the concave sur-

face is

(a) less than the vapour pressure over the
plane surface

(b) equal to the vapour pressure over the
plane surface

(c) greater than the vapour pressure over
the plane surface

(d) zero (e) none of the above.

The peoperty by virtue of which a liquid
opposes relative motion between its dif-
ferent layers is called

(a) surface tension

(b) co-efficient of viscosity

(¢) viscosity (d) osmosis

(e) cohesion.

The process of diffusion of one liquid into
the other through a semi-permeable
membrane is called
(a) viscosity
(¢) surface tension
(d) cohesion

(b) osmosis

(e) diffusivity.

The units of dynamic or absolute viscosity
are

(a) metres’ per sec (b) k% sec/metre

(¢) newton-sec per metre

() newton-sec’ per metre
(e) none of the above.

The dimensions of coefficient of viscosity
are

(@) M'L"'T! Gy Mt
(¢c) M'L'T! @ M 'L'r
(e) M'L'T.

The continuity equation is connected with
(a) viscous/unviscous fluids

(b) compressibility of fluids

(¢) conservation of mass

(d) steady/unsteady flow

(e) open channel/pipe flow.

The rise or depression of liquid in a tube due
to surface tension with increase in size of
tube will '
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(a) increase

(b) remain unaffected

(¢) may increase or decrease depending on
the characteristics of liquid

(d) decrease

(e) unpredictable.

Liquids transmit pressure equally in all the
directions. This is according to

(a) Boyle’s law

(b) Archimedes principle

(c) Pascal’s law  (d) Newton’s formula
(e) Chezy’s equation.

Capillary action is due to the

(a) surface tension

(b) cohesion of the liquid

(c) adhesion of the liquid molecules and
the molecules on the surface of a solid

(e) all of the above

(e) none of the above.

The rise or fall of head ‘4’ in a capillary
tube of diameter ‘d’ and liquid surface ten-
sion ‘c” and specific weight ‘w’ is equal to

40 4ds
() el ) "
- dwd 4wo
(9] p (d) il
4d
© wo

Newton’s law of viscosity is a relationship

between

(a) shear stress and the rate of angular dis-
tortion

(b) shear stress and viscosity

(c) shear stress, velocity and viscosity

(d) pressure, velocity and viscosity

(e) shear stress, pressure and rate of an-
gular distortion.

The atmospheric pressure with rise in al-
titude decreases

(a) linearly

(b) first slowly and then steeply

(c) first steeply and then gradually

(d) unpredictable

(e) none of the above.

Pressure of the order of 10~'° torr can be
measured by

(a) Bourdon tube (b) Pirani Gauge

(¢) micro-manometer

(d) ionisastion gauge

»
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OBIJECTIVE TYPE QUESTIONS AND ANSWERS

(e) McLeod gauge.

Operation of McLeod gauge used for low
pressure measurement is based on the prin-
ciple of

(a) gas law

(¢) Charle’s law
(e) McLeod’s law.

An odd shaped body weighing 7.5 kg and
occupying 0.01 m’ volume will be com-
pletely submerged in a fluid having
specific gravity of

(b) Boyle’s law
(d) Pascal’s law

(@1 ) 12
(c) 0.8 (d) 0.75
(e) 1.25.

In an isothermal atmosphere, the pressure
(a) decreases linearly with elevation

(b) remains constant

(c) varies in the same way as the density
(d) increases expeonentially with elevation
(e) unpredictable.

Mercury is often used in barometer be-

cause

(a) it is the best liquid

(b) the height of barometer will be less

(c) its vapour pressure is so low that it
may be neglected

(d) both (b) and (c)

(e) it moves easily.

Barometer is used to measure

(a) pressure in pipes, channels etc.

(b) atmospheric pressure

{c) very low pressure

(d) difference of pressure between two
points

(e) rain level.

Which of the following instrument can be

used for measuring speed of a submarine

moving in deep sea

(a) Venturimeter (b) Orifice plate

(¢) hot wire anemometer

(d) rotameter (e) pitot tube.

Which of the following instrument can be
used for measuring speed of an aeroplane
(a) Venturimeter (b) Orifice plate

(c) hot wire anemometer

(d) rotameter (e) pitot tube.

Piezometer is used to measure
(a) pressure in pipe, channels etc.
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(b) atmospheric pressure

(¢) very low pressures

(d) difference of pressure between two
. points

(e) flow.

Which of the following instruments is used

to measure flow on the application of

Bernoulli’s theorem

(a) Venturimeter (b) Orifice plate

(¢) nozzle (d) pitot tube

(e) all of the above.

The speed of sound in a perfect gas is

given by

k (ratio of specific heat capacities

(@ \/

(b) YkT/R (¢) YkR/T
(d) NkRT (e) (kRTY.

The speed of sound in a ideal gas varies
directly as its
(a) pressure
(c) density

(d) modulus of elasticity
(e) absolute temperature.

(b) temperature

Speed of sound in water is equal to

@ K (bulbmodulus)

a o(density)

» VKo (¢c) Vo/K

(d) KXo (e) o/K.

Flow maters based on obstruction principle

like orifice plates can be used with
Reynold’s number upto approximately

(@) 500 (b) 1009
(c) 2000 (d) 4000
() 10000.

Dynamic viscosity of most of the liquids
with rise in temperature

(a) increases (b) decreases

(c) remains unaffected

(d) unpredictable (e) none of the above.

Dynamic viscosity of most of the gases
with rise in temperature

(a) increases (b) decreases

(¢) remains unaffected

(d) unpredictable (e¢) none of the above.-

A metal with specific gravity of ¢ floating
in a fluid of same specific gravity ¢ will
(a) sink to bottom '

R (gasconstant) x T (absolute temp)

8.122.

8.123.

8.124.
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(b) float over fluid
(¢) partly immersed
(d) be fully immersed with top surface at
fluid surface '
(e) mone of the above.

Which curve is. applicable for the mew--
tonian fluid in Fig 8.2.

0> 2

—=Shear stress

—=Shear rate
Fig. 8.2.

(a) curve A. (b) curve B
(¢) curve C (d) curve D
(e) none of the above.

Euler’s dimensionless number relates the
following

(a) inertial force and gravity

(b) viscous force and inertial force

(¢) viscous force and budyancy force

(d) pressure force and inertial force

(e) pressure force and viscous force.

Fig. 8.3 shows the capillarity action in cir-
‘cular glass tubes for various liquids.
For mercury following curve holds

Capillary rise’
or depression

Fig. 8.3.
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(b) curve B
(d) curve D

(a) curve A
(¢) curve C

- (e) none of the above.

8.125.

8.126.

8.127.

8.128.

8.129.

For tap water, following curve holds
(Refer Fig. 8.3)

(a) curve A (b) curve B

(¢) curve C (dy curve D

(e) none of the above.

For distilled water at very low temperature
follwoing curve holds (Refer Fig. 8.3)

(a) curve A (b) curve B

(c) curve C (d) curve D

(e) none of the above.

For distilled water at higher temperature,
following curve holds (Refer Fig. 8.3)

(a) curve A (b) curve B

(¢) curve C (d) curve D

(e) none of the above.

Manometer is used to measure

(a) pressure in pipes, channels etc.

(b) atmospheric pressure

(c) very low pressure

(d) difference of pressure between two
points

(e) velocity.

Which of the following manometer has
highest sensitivity

(a) U-tube with water

(b) inclined U-tube

(¢) U-tube with mercury

"(d) micro-manometer with water

8.130,

8.131.

(e) displacement type.
In order to increase sensitivity of U-tube

.manometer, one leg is usually inclined by

angle 6. Sensitivity of inclined tube to sen-
sitivity of U-tube is equal to

)

1

(a) sin© n0

—

(c) cosB (d)

cos O
(e) tan O,

Working principle of dead weight preséufe
gauge tester is based on
(a) Pascal’s law

- {b) Dalton’s law of partial pressure

{c) Newton’s law of viscosity .
{d) Avogadro’s hypothesis
(e) Second law of thermodynamic.

8.132.

8.133.

8.134.

8.135..

8.136.

8.137.

8.138.

OBJECTIVE TYPE QUESTIONS AND ANSWERS

The resultant of all normal pressures acts
(a) at c.g. of body

(b) at centre of pressure

(¢) veitically upwards

(d) at metacentre

(e) vertically downwards.

Centre of pressure compared to c.g. is

(a) above it -(b) below it

(c¢) at same point

(d) above or below-depending on area of
body

(e) none of the above.

Metacentric height is the distance between
the metacentre and

(a) water surface (b) centre of pressure
(¢) centre of gravity

(d) centre of buoyancy

(e) none of the above:

The resultant upward pressurc of the fluid
on an immersed body due to its tendency
to uplift the sub-merged body is called
(a) upthrust (b) reaction

(c) buoyancy (d) metacentre

(e) centre of pressure.

The centre of pressure of a surface sub-

jected to fluid pressure is the point

(a) on the surface at which resultant pres-
sure acts

(b) on the surface at which gravitational
force acts

(¢) at which all hydraulic forces meet

(d) similar to metacentre

(e) where pressure equivalent to hydraulic
thrust will act.

Buoyant force is

(a) the resultant force acting on a floating
body

(b) the resultant force on a body due to the
fluid surrounding it

(c) equal to the volume of liquid dis-
placed

(d) the force necessary to maintain equi-
librium of a submerged body

(e) none of the above.

The horizontal component of buoyant
force is

(a) negligible

(b) same as buoyant force

(¢) zero
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8.139.

8.140.

8.141.

8.142.

8.143.

8.144.

(d) buoyantforce X tan
(e) none of the above.

The force of buoyancy is dependent on
(a) mass of liquid displaced

(b) viscosity of fluid

(¢) surface tension of fluid

(d) depth of immersion

(e) centre of pressure.

The line of action of the buoyant force acis

through the

(a) centroid of the volume of fluid verti-
cally above the body

(D) centre of the volume of floating body

(c) centre of gravity of any submerged
body

(d) centriod of the displaced volume of
fluid

(e) none of the above.

Centre of buoyancy is the

(a) centroid of the displaced volume of
fluid

(b) centre of pressure of displaced volume

(c) c.g.of ﬂoatmg body

(d) does not exist

(e) none of the above.

A body floats in stable equilibrium

(a) when its meateentric height is zero

(b) when the metancentre is above c.g.

(¢) when its c.g. is below it’s centre of
buoyancy

(d) metacentre has nothing to do with
position of c.g. for determining
stability

(e) none of the above.

A piece weighing 3 kg in air was found tc -

weigh 2.5 kg when submerged in water. Its
specific gravity is

(@) 1 (O]
() 7 d) 6
(e) 12.

A vertical wall is subjected to liquid (of
specific weight ‘w’) pressure on one side.
If h be height of liquid surface, then total
pressure on wall per unit length is

(a) wh (b) &Zﬁ
Wit 2
(¢) % )] 3 wh
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wh2

(e)

8.145. The total pressure on the wall in above

8.146.

8.147.

8.148.

8.149.

case actsat following distance from liquid
surface

h h
@ 2 ®

2 3
© 3h @ 2
(e) % h v

The total pressure on a horizontally im-
mersed surface (of surface area A) with its
c.g. at a depth x from liquid surface in a
liquid of specific weight w is

(a) wA (2] wx
= @2
(e) wA_J—c.

If the surface in above case is inclined at
angle O with the liquid surface, then total
pressuri on the immersed surface will be

(a) w. (b) wAX cos ©
(©) Wgsine (d) wAxtan 0
(e) wAxsec 0.

The location of resultant force acting on a
body submerged in watér (i.e. deplh of
centre df prcssure) will be

f
@ hck;;— ®) ha+,—‘f
| I
(e) hG+-h—GT-.
where

hg=depth of the centroid of the surface,
A =area.
I = M. of the surface about an axis lying
in the surface, passing through its
centroid, and parallel to the free surface.

The centre of pressure for a vertically im-
mersed surface lies at following distance
from c g

(a) —— below

A hc (b) o above

©0 (d) =g bclow
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8.150.

8.151.

8.152.

8.153.

8.154,

8.155.

(e ) =€ above

The depth of centre of pressure for an im-
mersed surface inclined at angle 6 with the
liquid surface lies at following distance
from c.g.
Igsin’ ©
@
I;sin’ @

below

b) above

(e) 0.

The total pressure force on a plane area is
equal to the area multiplied by the intensity
of pressure at the centriod, if

(a) the area is horizontal

(b) the area is vertical

(c) the area is inclined

(d) all of the above

(e) none of the above.

A square surface 3 m x 3 m lies in a verti-
cal line in water with its upper edge at
water surface. The hydrostatic force on
square surface is

(@) 9,000kg  (b) 13,500 kg
(c) 18,000kg  (d) 27,000 kg
(e) 30,000 kg.

The depth of the centre of pressure on a
vertical rectangular gate 8 m wide and 6
high, when the water surface coincides
with the top of the gate, is

(a) 24 m (b) 3.0m
(c) 40m (d) 25m
“(e) 5.0 m. .

If the atmospheric pressure on the surface

of an oil tank (sp. gr. 0.8) is 0.2 kg/cm ,

" the pressure at a depth- of 50 m below the

oil surface will be

(a) 2 metres of water column
(b) 3 metres of water column
(c) 5 metres of water column
(d) 6 metres of water column
(e) 7 metres of water column.

Metacentre is the point of intersection of

8.156.

8.157.

8.158.

8.159.

OBJECTIVE TYPE QUESTIONS AND ANSWERS

(a) vertical upward force through c.g. of
body and centre line of body

(b) buoyant force and the centre line inf
body

(c) mid point between c.g. and centre of
buoyancy

(d) all of the above

(e) none of the above.

Choose the wrong statement

(a) The horizontal component of the
hydro-static force on any surface is
equal to the normal force on the verti-
cal projection of the surface

(b) The horizontal component acts
through the centre of pressure for the
vertical projection

(c) The vertical component of the hydros-
tatic force on any surface is equal to
the weight of the volume of the liquid
above the area

(d) he vertical component passes through
the centre of pressure of the volume

(¢) Centre of pressure acts at a greater
depth than centre of gravity.

For a body floating in a liquid the normal
pressure exerted by the liquid acts at

(a) bottom surface of the body

(b) c.g. of the body

(¢) metacentre

(d) all points on the surface of the body
(e) all of the above.

Choose the wrong stateinent

(a) any weight, floating or immersed in a
liquid, is acted upon by a buoyant
force

(b) Buoyant force is equal to the weight
of the liquid displaced

(¢) The point through which buoyant
force acts is called the centre of
buoyancy

(d) Centre of buoyancy is located above
the centre of gravity of the displaced
liquid

(e) Relative density of liquids can be
determined by means of the depth of
flotation of hydrometer.

According to the principle of buoyancy a

body. totally or partially immersed in a
fluid will be lifted up by a force equal to
(a) the weight of the body
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8.160.

8.161.

8.162.

8.163.

8.164.

8.165.

(b) more than the weight of the body

(c) less than the weight of the body

(d) weight of the fiuid displaced by the
body

(e) weight of body plus the weight of the
fluid displaced by the body.

When a body floating in aliquid, is dis-
placed slightly, it oscillates about

(a) c.g. of body  (b) centre of pressure
(¢). centre of buoyancy

(d) metacentre (e) liquid surface.

Buoyant force is

(a) resultant force acting on a floating
body

(b) equal to the volume of liquid dis-
placed

(c) force necessary to keep a body in equi-

librium

(d) the resuitant force on a body due to the
fluid surrounding it

(e) none of the above.

Ratio of inertia force to surface tension is
known as

(a) Mach number

(b) Froude number

(¢) Reynold’s number

* (d) Weber’s number

(e) none of the above.

A ship whose hull length is 100 m is to
travel at 10 m/sec. For dynamic similarity,
at what velocity should a 1:25 model be
towed through water ?

(a) 10 m/sec (b) 25 m/sec

(¢) 2 m/sec (d) 50 m/sec

(e) 250 m/sec.

A model of a reservior is drained in 4 mts
by opening the sluice gate. The model
scale is 1: 225. How long should it take to
empty the prototype ?

(@) 900 minutes  (b) 4 minutes

(¢) 4 x (225)* minutes

(d) 4 (225)"* minutes

(e) 4 X V225 minutes.

A model of torpedo is tested in a towing
tank at a velocity of 25 m/sec. The
prototype is expected to attain a velocity
of 5 m/sec. What model scale has been
used ?

(@ 1:5 () 1:25

" 8.166.

8.167.

8.168.

8.169.

8.170.

8.171.
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(¢) 1:25 @ 1:V5
(e) 1:5

Ratio of inertia force to elastic force is’
known as

(a) Mach number

(b) Froude number

(¢) Reynold’s number

(d) Weber’s number

(e) none of the above.

For a floating body to be in stable equi-

libriurn, its metacentre should be

(a) below the centre of gravity

(b) below the centre of buoyancy

(c) above the centre of buoyancy

(d) between c.g. and centre of pressure

(e) above the centre of gravity.

For a floating Body to be in equilibrium

(a) meta centre should be above c.g.

(b) centre of buoyancy and c.g. must lie
on same vertical plane

(c) arighting couple should be formed

(d) all of the above

(e) none of the above.

The two. important forces for a floating
body are :

(a) buoyancy, gravity

(b) buoyancy, pressure

(c¢) buoyancy, inertial

(d) inertial, gravity

(e) gravity, pressure.

Choose the wrong staternent . -

“(a) The centre of buoyancy is locaicd at

the centre of gravity of the displaced
liquid

(b) For stability of a submerged body, the
centre of gravity of body must lie
directly below the centre of buoyancy

(c) If c.g. and centre of buoyancy coin-
cide, the submerged body must lie at
neutral equilibrium for all positions

(d) For stability of floating cylinders or
spheres, the c.g. of body must lie
below the centre of buoyancy

(e) All floating bodies are stable.

Centre of prescure on an inclined plane is
(a) at the centroid (b). above the centroid
(c) below the centroid

(d) at metacentre

(e) at centre of pressure.
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8.172.

8.173.

8.174.

8.375.

8.176.

8.177.

An open vessel of water is accelerated up
an inclined plane. The free water surface

“will

(a) be horizontal

(b) make an angle in direction of inclina-
tion of inclined plane

(¢) make an angle in opposite direction to
inclination of inclined plane

(d) any one of above is possible

(e) none of the above.

The line of action of the buoyant force acts

through the centroid of the

(a) submerged body

(b) volume of the floating body

(¢) volume of the fluid vertically above
the body

(d) displaced volume of the fluid

(e) none of the above.

Resultant pressure of the liquid in the case

of an immersed body acts through
(a) centre of gravity

" (b) centre of pressure

(¢) metacentre
(d) centre of buoyancy

(e) in between c.g. and centre of pressure.

The centre of gravity of the volume of the
liquid displaced by an immersed body is
called ‘

(a) centre of gravity

(b) centre of pressure

(¢) metacentre

(d) centre of buoyancy

(e) centroid.

Differential monometer is used to measure
(a) pressure in pipes, channels etc.

"(b) atmospheric pressure

(c) very low pressure

(d) difference of pressure between two
points

(e) velocity in pipes

The pressure in the air space above an oil

(sp. gr. 0.8) surface in a tank is 0.1 kg/cm®.

The pressure at 2.5 m below the oil surface

will be v

(@) 2 metres of water column

(b) 3 metres of water column

(¢) 3.5 metres of water column

(d) 4 m of water column

(e) none of the above.

8.178.

8.17¢.

8.180.

8.181.

8.182.

8.183.

OBJECTIVE TYPE QUESTIONS AND ANSWERS

The time oscillation ‘of a floating body

with increase in metacentric height will be

(a) same (b) higher

(c) lower

(d) lower/higher depending on weight of
body

(e) unpredictable.

In an immersed body, centre of pressure is

{a) at the centre of gravity

(b) above the centre of gravity

(c) below be centre of gravity

(d) could be above or below c.g. depend-
ing on density of body and liquid

(e) unpredictable.

The ncrmal stress is same in all directions

at a point in a fluid

(a) only when the fluid is frictionless

(b) only when the fluid is incompressible
and has zero viscosity

(¢) when there is no motion of one fluid
layer relative to an adjacent layer

(d) irrespective of the motion of one fluid
layer relative to an adjacent layer

(e) in case of an ideal fluid.

Select the correct statement

(a) Local atmospheric pressure depends
upon elevation of locality only

(b) Standard atmospheric pressure is the
mean local atmospheric pressure at
sea level

(¢) Local atmospheric pressure is always
below standard atmospheric pressure

(d) A barometer reads the difference be-
tween local and standard atmospheric
pressure

(e) Gauge pressure is ‘equal to atmos-
pheric pressure plus instrument read-
ing.

Gauge pressure 1s equal to

(a) absolute pressure + atmospheric pres-

sure
(b) absolute pressure - atmospheric pres-
sure -
(c) atmospheric pressure - absolute pres-
sure

(d) atmospheric pressure - vacuum
(e) atmospheric pressure + vacuum.

The equation of continuity of flow is based
on the principle of conservation of
(a) flow (b) mass
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8.184.

8.185.

8.186.

8.187.

8.188.

8.189.

8.190.

(c) momentum  (d) energy
(¢) mass, momentumn and energy.

For measuring flow by a venturimeter, it
should be installed in

(a) vertical line (b) horizontal line
(¢) inclined line with flow downward

(d) inclined line with upward flow

(e) in any direction and in any location.

Total ‘pressure on a 1mXx1m gate im-
mersed vertically at a depth of 2 m below
the free water surface will be

(a) 1000 kg (b) 4000 kg
(c) 2000 kg (d) 8000 kg
(e) 16000 kg.

Hot wire anemometer is used to measure
(a) pressure in gases

(b) liquid discharge

(c) pressure in liquids

(d) gas velocities

(e) temperature.

Rotameter is a device used to measure
(a) absolute pressure

(b) velocity of fluid

(¢) Tlow (d) rotation

(e) velocity of air.

Flow of water in a pipe about 3 metres in

" diameter can be measured by

(a) orifice plate
(¢) rotameter
(e) nozzle

(b) venturi
(d) pitot tube

True one-dimensional flow occurs when
(a) the direction and magnitude of the
veiocity at all points are identical
(b) the velocity of successive fluid par-
ticles, at any point, is the same at suc-
cessive periods of time

(c) the magnitude and direction of the
velocity do not change from point to
point in the fluid

(d) the fluid particles move in plane or
parallel planes and the streamline pat-
terns are identical in each plane

(e) velocity, depth, pressure etc. chauge
from point to point in the fluid flow.

An ideal flow of any fluid must satisfy
(a) Pascal law

(b) Newton’s law of viscosity

(¢) boundary layer theory

(d) continuity equation

8.191.

8.192.

8.193.

8.194.

8.195.

-(¢) uniform
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(e) Bernoulli's theorem. -
In the case of steady flow of a fluid, th

" acceleration of any fluid particle is

(a) constant
(c) zero
(d) zero under limiting conditions
(e) never zero.

(b) variable

The depth of centre of pressure in a rectan-
gular lamina of height # with one side in
the liquid surface is at '

@ h » 2

2h h
Ok @ 2
(e) %h.

Non uniform flow occurs when

(a) the direction and magnitude of the
velocity at all points are identical

(b) the velocity of successive fluid par-
ticles, at any point, is the same at suc-
cessive periods of time '

(c) te magnitude and direction of the
velocity do not change from point to
point in-the fluid

(d) the fluid particles move ‘in plane or
parallel planes and the streamline pat-
terns are identical in each plane

(e) velocity, depth, pressure, etc. change
from point to point in the fluid flow. -

During the opening of a valve in a pipe
line, the flow is
(a) steady (b) unsteady
(d) laminar
(e) free vortex type.

Uniform flow occurs when

(a) the flow is steady

(b) the flow is streamline

(c) size and shape of the cross section in
a particular length remain constant

(d) size and cross section change uniform-
ly along length

(e) flow occurs at constant rate.

- 8.196. Gradually varied flow is

(a) steady uniform

(b) non-steady non-unitorm
(¢) non-steady uniform

(d) steady non-uniform

(e) true one-dimensional.
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8.197.

8.198.

8.199.

Steady flow occurs when:

(a) the direction and magnitude of the
velocity at all points are identical

(b) the velocity of successive fluid par-
ticles, at any point, is the same at suc-
cessive periods of time

(¢) the magnitude and direction of the
velocity do not change from point to
point in the fluid

(d) the fluid particles move in plane or
parallel planes and the streamline pat-
terns are identical in each plane

(e) velocity, depth, pressure, etc. change
from point to point in the fluid flow.

The flow which neglects changes in a
transverse direction is known as

(a) one dimensional flow

(b) uniform flow

(c) steady flow

(d) turbulent flow

(e) streamline flow.

The flow in which each liquid particle has
a definite path and their paths do not cross

- each other is called

8.200.

8.201.

8.202.

(a) one dimensional flow

(b) uniform flow

{c) steady flow

(d) turbulent flow

(e) streamline flow.

The flow in which conditions do not
change with time at any point, is known as
(a) one dimensional flow

(b) uniform flow

~(c) steady flow

(d) turbulent flow
(e) streamline flow.

The flow in which- the velocity vector is
identical in magnitude and direction at
every point, for any given instant, is
known as

(a) one dimensional flow
(b) uniform flgw

(c) steady flow

(d) turbulent flow

(e) streamline flow.

The flow in which the particles of a fluid
attain such velocities that vary from point
to point in magnitude and direction as well
as from instant to instant, is known as

(a) one dimensional flow

8.203.

8.204.

8.205.

8.206.

OBJECTIVE TYPE QUESTIONS AND ANSWERS

(b) uniform flow
(¢) steady flow

(d) turbulent flow
(e) streamline flow.

Which of the following is Chezy’s formula
for determining flow in open channel

(@ v=% m 2 (b) v=Cmi

©) v=ﬂ6.__\j;n_i

K
1.81 +,W
234 0.0(3155 +_nl_
@ "=1+ 53 4 0-00155) = Nmi
i |JNm
(e) none of the above.

where v =mean velocity of flow,
i = slope of channel,
m = hydraulic mean depth,
C, n, and K are constants.

Venturimeter is used to measure flow of
fluids in pipes when pipe is

(a) horizontal

(b) vertical, flow downwards

(¢) vertical, flow upwards

(d) inclined position

(e) in any position.

Which of the following is the Manning’s
formula for determining flow in open
channel ’

(a) v=;lt-mwi1/2 ) v=CVmi

() v= 157.6K N

1.81+W
234+ 20015 1

l n
(d v= Nmi
1+Ez3+ 0.0(;155] n

m
(e) none of the above.
where v =mean velocity of flow,
i = slope of channel,
m = hydraulic mean depth,
C, n, and K are constants.

The length of divergent portion of ven-
turimeter in comparison to convergent por-
tion is
(a) same
(c) less

(b) more
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8.207.

8.208.

8.209.

(d) more or less depending on capacity
(e) no correlation.

Which of the following is the Darcy or
Weisbach equation

(a) v=—’l;m2/3 2 b) y=CVmi
© v= 157.6 N
1.81+ K
m

23+O.O(3155+%
@ "+ (23, 000155 n W
i |m
(e) none of the above.

where v = mean velocity of flow,
i = slope of channel,
m = hydraulic mean depth,
C, n, and K areconstants.

Which of the following is Bazin’s formula
@ v=rm i (B v=Cmi

©) v= 157.6 N

K
1.81+'\]-"-l- ;
34 0.0(:155_'_%
@ v=1+ 53, 000155) 1 Nmi
i JNm
(e) none of the above.

where v = mean velocity of flow,
i = slope of channel,
m = hydraulicmean depth,
C, n, and KX are constants.

Which of the following is Kutter’s formula
(@) v =% m” % (b) v=CVmi

() v= 157.6 N

K
1'81+VI-7-1=
23+ 0.0(;155+_’1;
@ "=1+ 53, 0.00155) n \
i Nm
(e) none of the above. :

where v =mean velocity of flow,
i = slope of channel,
m = hydraulic meandepth,
C, n, and KX are constants.

8.210.

8.211.

8.212.

8.213.

8.214.

8.215.

8.216.
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Flow occurring in a pipeline when a valve
is being opened is
(a) steady

(¢) laminar

(e) rotational.

General energy equation holds for

(a) steady flow  (b) turbulent flow
(c) laminar flow (d) non-uniform flow
(e) all of the above.

A streamline is defined as the line

(a) parallel to central axis flow

(b) parallel to outer surface of pipe

(c) of equal velocity in a flow

(d) along which the pressure drop is
uniform

(e) which occurs in all flows.

(b) unsteady
(d) vortex

Two dimensional flow occurs when

(a) the direction and magnitude of the
velocity at all points are identical .

(b) the velocity of successive fluid par-
ticles, at any point, is the same at suc-
cessive periods of time

(c) the magnitude and direction of the
velocity do not change from point to
point in the fluid

(d) the fluid particles move in plane or
paraliel planes and the streamline pat-
terns are identical in each plane

(e) velocity, depth, pressure, etc. change
from point to point in the fluid flow.

In case of rectangular lamina with side in
liquid surface having depth A, the depth of
centre of pressure will be

2h h
(a) 3 ()] 2

3h h
(c) vy @ 3
0 2

A piece of metal of specific gravity 7 floats
in mercury of specific gravity 13.6. What
fraction of its volume is under mercury ?
(a) 0.5 b) 04

(c) 0.515 @ 0.5

(e) none of the above.

A piece of wood having weight 5 kg floats
in water with 60% of its volume under the
liquid. The specific gravity of wood is

(a) 0.83 (b) 0.6
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(c) 04 (d) 0.3
{e) none of the above.

. Three vessels of inverted pyramid, semi-

spherical, V-trough shapes having same

volume and same height are to be emptied

by an equal area opening. Times for

emptying in order will be

(a) semi-sphere, inverted pyramid, V-
trough

(b) inverted pyramid, semi-sphere, V-
trough

(¢) inverted pyramid, V-trough, semi-
phere

(d) semi-sphere,
pyramid

(e) V-trough,
pyramid.

V-trough, inverted

semi-sphere, inverted

The velocity of jet of water travelling cut
of opening in a tank filled with water is
proportional to

(a) head of water (h}

(b i’ (c) Vi

d (e) K.

In a free vortex motion, the radial com-
ponent of velocity everywhere is

(a) maximum (b) minimum

(c) zero

(d) non-zero and finite

(e) unpredictable.

In a forced vortex, the velocity of flow
everywhere within the fluid is

(a) maximum (b) minimum

(¢) zero (d) non-zero finite
(e) unpredictable.

The region between the separation stream-
line and the boundary surface of the solid
body is known as

(a) wake (b) drag

) lift (d) boundary layer
(e) aerofoil section.

For hypersonic flow, the Mach number is
(a) unity (b) greater than unity
(c) greater than 2 (d) greater than 4

(e) greater than 10.

The upper surface of a weir over which
water flows is known is

(a) crest (b) nappe

(c) sill (d) weir top

(e) contracta.
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OBJECTIVE TYPE QUESTIONS AND ANSWERS

Normal depth in open channel flow is the
depth of flow cowresponding to

(a) steady flow  (b) unsteady flow

(c) laminar flow «(d) uniform flow

(e) critical flow.

Velocity distribution in the turbulent
boundary layer follows following law

(a) linear (b) square
(¢) parabola (d) logarithmic
(e) cubic.

Uniform flow occurs when

(a) the direction and magnitude of the
velocity at all points are identical

(b) the velocity of successive fluid pai-
ticles, at any point, is the same at suc-
cessive periods of time

(c) the magnitude and direction of the
velocity do not change from point t0°
point in the fluid

(d) the fluid particles move in plane or
parallel planes and the streamline pat-
terns are identical in each plane

(e) velocity, depth, pressure, etc. change
from point to point in the fluid flow.

Pitot tube is used for measurement of
(a) pressure (b) flow

(¢) velocity (d) dsscharge

(e) viscosity.

Hydrometer is used to determine
(a) specific gravity of liquids
(b) specific gravity of solids

(¢) specific gravity of gases

(d) relative humidity

(e) density.

The total energy of each particle at various
places in the case of perfect incompres-
sible fluid flowing in continuous sream
(a) keeps on increasing

(b) keeps on decreasing

(¢) remains constant

(d) may increase/decrease

(e) unpredictable.

According to Bernoulli’s equation for

steady ideal fluid flow

(a) principle of conservation of mass.
holds

(b) velocity and pressure are inversely
proportional

(c) total energy is constant throughout
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(d) the energy is constant along a stream-
line but may vary across streamlines
(e) none of the above.

The equation of continuity holds good

when the flow

(a) is steady

(b) is one dimensional

(c) velocity is uniform at all the cross sec-
tions

(d) all of the above

(e) none of the above.

Mach number is significant in
(a) supersonics, as with projectiles and jet
* propulsion

(b) full immersion or completely enclosed
flow, as with pipes, aircraft wings,
nozzles etc.

(¢) simultaneous motion through two
fluids where there is a surface of dis-
continuity, gravity force, and wave
making effects, as with ship’s hulls

(d) all of the above

(e) none of the above.

Froude number is significant in

(a) supersonics, as with projectile and jet
propulsion

(b) full immersion or completely enclosed
flow, as with pipes, aircraft wings,
nozzles etc.

(c) simultaneous motion through two
fluids where there is a surface of dis-
continuity, gravity forces, and wave
making effect, as with ship’s hulls

(d) all of the above

(¢) none of the above

All the terms of energy in Bernoulli’s
equation have dimension of

(@) energy (b) work
(¢) mass (d) length
(e) time.

Reynolds number is significant in

(a) supersonics, as with projectile and jet
propulsion

(b) full immersion or completely enclosed
flow, as with pipes, aircraft wings,
nozzles etc. :

(c) simultaneous motion through two
fluids where there is a surface of dis-
continuity, gravity forces, and wave
making effect, as with ship’s hulls

8.236.

8.234.
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(d) all of the above
(e) none of the above.

The fluid forces considered in the Navier
Stokes equation are

(a) gravity, pressure and viscous

(b) gravity, pressure and turbulent

(c) pressure, viscous and turbulent

(d) gravity, viscous and turbulent

(e) none of the above.

All the terms of energy in Bernoulli’s
equation have dimension of

(a) energy (b) work
(¢) mass (d) length
(e) time.

Reynolds number is significant in

(a) supersonics, as with projectile and jet
propulsion

(b) full immersion or completely enclosed
flow, as with pipes, aircraft wings,
nozzles etc.

(¢) simultaneous motion through two
fluids where there is a surface of dis-
continuity, gravity forces, and wave
.making effect, as with ship’s hulls

(d) all of the above

(¢) none of the above.

The fluid forces considered in the Navier
Stokes equation are

(a) gravity, pressure and viscous

(b) gravity, pressure and turbulent

(c) pressure, viscous and turbulent

(d) gravity, viscous and turbulent

(e) none of the above.

A large Roynold number is indication of
(a) smooth and streamline flow

(b) laminar flow

(c) steady flow

(d) turbulent flow

(e) highly turbulent flow.

The friction head lost due to the flow of a
viscous fluid through a circular pipe of
length L and diameter d with a velocity v,
and pipe friction factor °f is

AL v ALV
@ =7 % & Cp 2

4L

28 nd 2g

(e) none of the above.
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For pipes, laminar flow occurs when
Roynolds number is

(a) less than 2000

(b) between 2000 and 4000

(¢) more than 4000

(d) less than 4000

(e) none of the above.

In order that flow takes place between two
points in a pipeline, the differential pres-
sure between these points must be more
than

(a) frictional force

(b) viscosity

(¢) surface friction

(d) all of the above

(e) none of the above.

At the centre line of a pipe flowing under
pressure where the velocity gradient is
zero, the shear stress will be

(@) minimum (b) maximum

(c) zero (d) negative value
(e) could be any value.

The pressure in Pascals at a depth of 1 m
below the free surface of a body of water
will be equal to

(@) 1Pa (b) 98.1Pa
(c) 981 Pa (d) 9810 Pa
(e) 98,100 Pa.

The expression for relation between the
gauge pressure p inside a liquid droplet
(i.e. difference of pressure between the in-
side and outside of a liquid drop) of
diameter d and the surface tension G is

(a) 6=pd (b) o=mpd
©@o=B @ o=4pu
© c=%’.

Two pipe systems can be said to be
equivalent, when the following quantites
are same

(a) friction loss and flow

(b) length and diameter

(c) flow and length

(d) friction factor and diameter

(e) velocity and diameter.

For pipes, turbulent flow occurs when
Reynolds number is
(a) less than 2000

8.246.

8.247.

8.248,
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(b) between 2000 and 4000
(¢) more than 4000

(d) less than 4000

(e) none of the above.

Bernoulli equation deals with the law of
conservation of

(a) mass (b) momentum
(c) energy (d) work
(e) force.

A hydraulic press has a ram of 15 cm
diameter and plunger of 1.5 cm. It is re-
quired to lift a weight of 1 tonne. The force
required on plunger is equal to

(a) 10 kg (b) 100 kg
(c) 1000 kg d) 1kg
(e) 10,000 kg.

Cavitation is caused by

(a) high velocity (b) high pressure
(¢) weak material (d) low pressure
(e) low viscosity.

Cavitation will begin when

(a) the pressure at any location reaches an
absolute pressure equal to the
saturated vapour pressure of the liquid

(b) pressure becomes more than critical
pressure

(¢) flow is increased

(d) pressure is increased

(e) none of the above.

Principle of similitude forms the basis of

(a) comparing two identical equipments

(b) designing models so that the result can
be converted to prototypes

. (¢) comparing similarity between design

and actual equipment
(d) hydraulic designs
(e) performing acceptance tests.

For similarity, in addition to models being

geometrically similar to prototype, the fol-

lowing in both cases should alsc be equal

(a) ratio of inertial force to force due to
viscosity

(b) ratio of inertial force to force due to
gravitation

(¢) ratio of inertial force to force due to-
surface tension

(d) all the four ratios of inertial force to
force due to viscosity, gravitation, sur-
face tension, and elasticity
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(e) none of the above.

If V is the mean velocity of flow, then
according ta.Darcy-Weisbach equation for
pipe flow, energy loss over a length of pipe
line is proportional to

@V ® 5
© V? @ ;‘2-

(e) Vv.

Froude number is the ratio of inertial force
to .

(@) gravitation force

(b) surface tension

(¢) elasticity

(d) viscosity

(e) none of the above.

The non-dimensional factor governing vis-
cous or frictional resistance is

(a) Reynolds number

(b) Weber-number

(c) Froude number

(d) Mach number

(e) none of the above.

Euler’s dimensionless number relates
(a) pressure force and inertia force
(b) pressure force and viscous force
(c) inertia force and gravity force
(d) buoyancy force and viscous force
(e) inertia force and viscous force.

The rate of change of linear momentum

equals

(a) active force  (b) reactive force
(¢) torque (d) work done
(e) power.

Mach number is the ratio of inertial force
to

(a) gravitation force

(D) surface tension

(c) elasticity

(d) viscosity

(¢) none of the above.

Mach number greater than unity implies
that the flow is
(a) sonic

(¢) supersonic
(d) hypersonic
(e) associated with shocks.

(b) subsonic

8.259.

8.260.
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The component of the force of the fluid on
the body (which is generally inclined to the
direction of motion of the body) parallel to
the direction of motion is called

(a) drag (b) lift
(c) wake (d) propelling force
(e) thrust.

The rate of change of moment of momen-
tum represents the

(a) force exerted by fluid

(b) torque applied by the fluid

(¢) work done by the fluid

(d) power developed by the fluid

(e) none of the above.

Reynolds number is the ratio of intertial
force to

(a) gravitational force

(b) surface tension

(c) elasticity (d) viscosity

(e) none of the above.

The energy loss in flow through nozzle as
compared to venturimeter is

(a) same (b) more

(¢) less

(d) more/less depending on flow

(e) unpredictable.

Weber number is the ratio of intertial force
to

(a) gravitational force

(b) surface tension

(c) elasticity (d) viscosity

(e) none of the abpve.

Pressure coefficient is the ratio of pressure
force to

(a) inertia force  (b) gravity force

(¢) viscous force (d) surface tension
(e) clasticity.

The pressure coefficient may take the form

(a) AP/opy (b) AP/(0v*/2)
wr o’
(¢c) AP/ p @ AP

(e) none of the above.

Separation of flow occurs when pressure

gradient

(a) tends to approach zero

(b) becomes negative

(¢) changes abruptly .

(d) reduces to a value when vapour forma-
tion starts
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where

8.269.

8.270.
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8.272.

(e) does not follow continuity equation.

In laminar flow friction resistance is de-
pendent on

(a) area of surface in contact

(b) (area of surface in contact)’

(c) Varea of surface in contact
(d) (area of surface in contact)
(e) none of the above.

3/2

Darcy-Weisabach equation for loss of head
in pipe is

Vv LV
(a)f4m 2g (b) fm2g
4LV 4mV
(© ng (d) L 2
()f4L2g'

f= frictionfactor, L = length, V = velocity
m= % = area/wettedperimeter

m = hydraulicradius.

Which of the following is not a dimrension-
less parameter

(a) Reynolds number

(b) friction factor

(c) pressure coefficient

(d) kinematic viscosity

(e) all of the above.

When a boundary layer leaves a surface
and curves up into a vortex or whirloop, it
is known as

(a) drag (b) wake

(¢) cavitation (d) separation

(e) boundary layer separation.

A dimensionless combination of

AP,p,1,Q is

AP Q P Q

@NTEF  ONG;
APIQ pQ
(c) b (@ — PP

(e) none of the above.

Orifice is an opening
(a) with closed perimeter and of regular
form through which water flows

(b) with prolonged sides having length of |

2 to 3 diameters of opening in thick
wall
(c¢) with partially full flow

8.273.
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(d) in hydraulic structure with regulation
provision
(e) none of the above.

The average value of coefficient of
velocity is of the order of

(@) 0.56 (b) 0.68
(¢) 0.78 (d) 0.89
(e)0.97.

The coefficients of discharge, velocity and
contraction C,, C,, and C. are related as

(a) C;,=C,+C. (b C;=C,-C,
() C;=C.~C, (d) C;=C/C,
(e) Cd— C

The actual velocuy at vena contracta for
flow through an orifice from a reservior of

height H=
(a) V2gH (b) C,N2gH
() V2gH/C, (d) C4N2gH

(e) Cy/N2gH.

The ratio of actual discharge to theoretical
discharge through an orifice is

(a) C./Dy (b) C,/C..
(C) Cd/Cv (d) Cch
(3) Cde'

The value of coefficient of discharge in
comparison to coefficient of velocity is
(a) more (b) less

(c) same

(d) more/less depending on flow

(¢) unpredictable.

For frictionless fluid, the contraction coef-
ficient for Borda’s mouthpiece is

(a) 1 (b) 0.5
()0 (d) 097
(e) 0.8

A mouthpiece can’t be used under very
large head because of

(a) creation of vortex at vena contracta
(b) cavitation problem at vena contracta
(¢) large variation of discharge

(d) erratic flow

(e) contraction becomes too high.

A fluid jet discharging from a 100 mm
diameter orifice has a diameter 80 mm at
its vena contracta. The coefficient of con-
traction is

(a) 0.8 (b) 1.25
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() 0.2
(e) 0.36.

In order that no shock wave develops when
flow is taking place through a converging
diverging tube, Mach number at exit
should be

(@) =1 b) <1

(c) >1 (d) not critical

(e) there is no such criterion.

(d) 0.64

Weir in an opening
(a) with closed perimeter and of regular
form through which water flows

(b) with prolonged sides having length of |

2 to 3 diameters of opening in thick
wall

(¢) with partially full flow

(d) in hydraulic structure with regulation
provision

(¢) none of the above.

The region downstream from the stream-
line where separation takes place from the
boundary is known as

(a) wake (b) lift

(c¢) drag (d) cavitation

(¢) boundary layer separation.

Choose the wrong statement about flow
nets

(a) flow nets are drawn to indicate flow
patterns in case of one dimensional
flow

flow net consists of a system of
streamlines so spaced that the rate of
flow is the same between each succes-
sive pair of lines

flow net consists of another system of
lines normat to the streamlines and so
spaced that the distance between the
normal lines equals the distance be-
tween adjacent streamlines

an infinite number of streamlines are
required to describe completely the
flow under given boundary condition
It is usual practice to use a small num-
ber of such streamlines, as long as ac-
ceptable accuracy is obtained.

(&)

()

(@)

(e)

Continuity equation for a compressible
fluid is
(@) AV, =AY,

() P1AVI=p2AYV, (A = area)

8.286.
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AV AV,
o). = V = velocit
P P2 ¢ 9
PiAI  pAy _ .
@) vV, TV, (p = density)
eV PV
O TE

The continuity equation

(a) is based on Bernoulli’s theorem

(b) expresses relation between work and
energy.

(c) expresses relation between hydraulic
parameters of flow

(d) relates the mass rate of flow along a
streamline

(e) is used to determine flow by pitot
tube.

Eqgnation of continuity of flow is based on
the principle of conservation of

(a) mass (b) force

(¢) momentum (d) energy

(e) hydraulic pressure.

Bernoulli’s theorem deals with the conser-
vation of

(a) mass {b) force

(¢) momentum (d) energy

(e) hydraulic pressure.

The drag coefficient for laminar flow
varies as proportional to

(@) Re (b) Re™!
(C) Rel/Z (d) Re—l/2
(e) Re¥2

(where Re = Reynolds number).
Continuity equation for an incompressible
fluid is '

(@) A\V, =4V,

(0) p1AVI =PV, (A = area)
AV AV, . .
(c) —= (V = velocity, p = density)
P1 P2
PiA; _ P2A;
@ VTV,
V V.
(e) Pty = Bl__i.
A A

For maximum discharge through a gircular
open channel, the ratio of depth of flow to
diameter of channel should be

(a) 0.9 b) 0.5
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(c) 0.65
(e) 0.95.

An air vessel is usually provided at the
summit of a syphon in order to

(a) regulate the flow

(b) increase discharge

(¢) avoid interruption in flow

(d) increase velocity

(e) increase height of syphon.

(d) 0.85

The flow at critical depth in an open chan-
nel is

(a) maximum
(¢) zero

(d) half of normal flow
(e) critical.

(b) minimum

Tube is an opening

(a) with closed perimeter and of regular
form through which water flows

(b) with prolonged sides having length of
2-3 diameters of opening in thick wall

(c) with partially full flow

(d) in hydraulic structure with regulation
provision

(e) none of the above.

Highest efficiency is obtained with follow-
ing channel section
(a) circular

(¢) rectangular

(e) trapezoidal.

For best hydraulic rectangular cross-sec-
tion of an open channel, its depth should

(b) triangular
(d) quadrant

be equal to
(@) width (b) 2 width
(o M (d) width

(e) % width.

A triangular section in open cnannel flow
will be most economical when the vertex
angle at the triangle base point is

(a) 30° (b) 45°
(c) 60° (d) 90°
(e ) 120°,

The discharge over a V-notch weir is
proportional to

] :
@ml @
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The motion of a fluid is vortex if each

particle of the fluid moves in a circular

path with the speed which

(a) is constant

(b) is directly proportional to distance
from centre

(c) varies as square of distance from
centre

(d) varies inversely as the distance from
centre

(e) varies inversely as square of distance
from centre.

Time required to empty uniform rectan-
gular tank is proportional to its -

(a) height H ) YH
1
iy

The laminar sub-layer acts as
(a) an insulating medium
(b) good conductor of heat
(¢) refractory substance

(d) heat absorber

(e) heat generator.

A mouth-piece can’t be used for emptying
tanks with large heads because

(a) cavitation occurs at vena contracta
(b) vortex is created at vena contracta
(¢) variation in discharge is high

(d) flow-through mouth piece is erratic
(e) flow becomes turbulent.

Gate is an opening

(a) with closed perimeter and of regular
form through which water flows

(b) with prolonged sides having length of
2-3 diameters of opening in thick wall

(¢) with partially full flow

(d) in hydraulic structure with regulation
provision

(e) none of the above.

The value of coefficient of velocity for a
sharp edged orifice is of the order of

(a) 045 (b) 05
(c) 0.62 (d) 0.78
(e) 0.98.

The value of coefficient of velocity
depends upon

(a) slope of orifice

(b) size of orifice
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(c) head of liquid above orifice
(d) type of orifice
(e) friction at the orifice surface.

The contraction of area for flow through
orifice in tank depends on

(a) shape of orifice

(b) size of orifice

(¢) head in tank

(d) all of the above

(e) none of the above.

In an external mouthpiece, value of coeffi-
cient of discharge, if pipe is flowing full,
will be /

(a) 0.602 (b) 0.75
(c) 0.86 (d) 0.98
(e) 1.0.

The horizontal component of force on a

curved surface is equal to the

(a) product of pressure at its centroid and
area

(b) weight of liquid retained by the curved
area

(¢) force on a vertical projection of the

- curved surface

(d) weight of liquid vertically above the
curved surface

(e) none of the above.

The vertical component of pressure force

on a submerged curved surface is equal to

(a) weight of liquid vertically above the
curved surface and extending upon the
free surface

(b) the force on a vertical projection of the
curved surface

(¢) the product of pressure at centroid and
surface area

(d) horizontal component

(e) none of the above.

A block of ice floating over water in a
vessel slowly melts in it. The water level
in the vessel will

(a) start rising

(b) start falling

(¢) will remain constant -

(d) will depend on temperature in water
(e) be unpredictable.

Manning formula is used to.determine
(a) head loss due to friction in pipes flow-
ing full under pressure

8.312.
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(b) head loss due to friction in open chan-
nels

(¢) flow in open channels

(d) flow in pipes

(e) pressure in open channels.

The hydraulic radius in the case of an open
channel with great width is equal to

(a) depth of channel

(b) 1/2 x depth of channel

(¢) 1/3 x depth of channel

(d) 1/4 x depth of channel

(e) 3/8 x depth of channel.

In open channel corresponding to critical
depth, the discharge is

(a) maximum (b) minimum

(¢) zero flow (d) turbulent flow

(e) most economical.

If a water tank partially filled with water

is being carried on a truck moving with a

constant-horizontal acceleration, the level

of the liquid will :

(a) rise on the front side of the tank

(b) fall on the back side of the tank

(¢) remain the same at both the sides of
the tank

(d) rise on the back side and fall on the
front side

(e) unpredictable.

The discharge over a sharp-edged rectan-
gular notch of width w and depth 4 is equal
to

(@ 5 Cow2g K(b) £ CowV2g h
©) % C,w2g B2

@ & con g 7

(e % C, w@hm.

The discharge through an orifice fitted in

a tank can be increased by '

(a) fitting a short length of pipe to the
outside

(b) sharpening the edges of orifice

(c) fitting a long length of pipe to the out-
side

(d) fitting a long length of pipe to the in-
side

(e) all of the above.
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When the depth of water in an open chan-
nel is greater than the critical depth then
flow is said to be
(a) critical

(c¢) torrential

(e) sub-critical.

When the depth of water in an open chan-
nel is less than the critical depth, then flow
is said to be

(a) critical

(¢) torrential
(e) sub-critical.

The hydraulic grade line is

(a) always moving up

(b) always moving down

(c) always above the energy grade line

(d) the velocity head below the energy
grade line

(e) none of the above.

(b) turbulent
(d) tranquil

(b) turbulent
(d) tranquil

The rise of liquid along the walls of a

revolving cylinder above the initial level

(a) is greater than the depression of the
liquid at the axis of rotation

(b) is lesser than the depression of the lig-
uid at the axis of rotation

(c) is the same as the depression of the
liquid at the axis of rotation

(d) it depends upon the magnitude of
speed

(e) none of the above.

When a liquid rotates at constant angular

velocity about a vertical axis as a rigid

body, the pressure

(a) increases linearly as its radial distance

(b) varies inversely as the altitude along
any vertical line

(c) varies as the square of the radial dis-
tance

(d) decreases as the square of radial dis-
tance

(e) none of the above.

Total pressure on the top of a closed
cylindrical vessel completely filled with
liquid, is directly proportional to

(a) radius b) (radius)2

(¢) (radius)’ (d) (radius)*

(e) none of the above. -

If the particles of a fluid attain such
velocities that velocities vary from point to

8.324.

8.325.

8.326.

8.327.

8.328.

8.329.

8.330.

OBJECTIVE TYPE QUESTIONS AND ANSWERS

point in magnitude and direction, as well
as from instant to instant, the flow is saill
to be ‘

(a) disturbed flow (b) turbulent flow

(¢) turbid flow  (d) non-uniform flow
(e) non-steady flow.

The included angle of triangular notch for
maximum discharge is

(a) 45° (b) 60°

(¢) 90° (d) 108°

(e) 120°.

Most efficient channel section is

(a) half hexagon in form of trapezoid

(b) triangular (¢) rectangular

(d) semi-circular (e¢) none of the above.

The discharge through a rectangular-notch
weir varies as

© B () B

(e) H.

The discharge over a sharp-edge triangular
notch having included angle of 20 and
depth of h is given by the formula

(@ -32- C;V2g tan 0 K2
) % C;V2g tan @ 72
© % C,\2g tan 6 K

@ %Cdﬁ;me B2

(e) none of the above.

The discharge in a Sultro weir varies as
proportional to

@ H ®) B

(c) VH @ H

(e) %

The discharge through a semi-circular weir
is proportional

(@) H™? (b) H?
© HZ/2 (d) H*?
(e) H.

Critical-depth metre is used to measure
(a) discharge in an open channel

(b) hydraulic jump

(c) depth of flow in channel

(d) depth of channel
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8.331.

8.332.

8.333.

8.334.

8.335.
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8.337.

(e) none of the above.

If flow in an open channel is gradually
varied, then the flow will be

(a) steady uniform flow

(b) unsteady uniform flow

(¢) steady non-uniform flow

(d) unsteady non-uniform flow

(e) none of the above.

The width of the weir with end contraction
is

(a) less than the width of channel

(b) more than the width of channel

(¢) equal to width of channel

(d) half the width of channel

(e) twice the width of channel.

The function of surge tank is to

(a) relieve the pipe line of excessive pres-
sure produced by water hammer

(b) smoothen flow

(¢) act as reservoir for emergency condi-
tions

(d) avoid reverse flow

(e) supply water at constant pressure.

The discharge of broad crested weir is
maximum if the head of water on the
downstream side of weir as compared to
the head on the upstream side of the weir
is

(@) onc-half

(b) one-third

(¢) two-third

(d) three-fourth

(e) two-fifth.

The cipoletti weir functions as if it were a
following notch without end contractions
(a) triangular notch

(b) trapezoidal notch

(c¢) rectangular notch

(d) parallelogram notch

(e) none of the above.

Maximum discharge over broad crested
WEIr 18

(@) 1.71 C,L.H* (b) 1.71 C,LH"?
(¢) 1.71C,LHY? (d) 0.384C,L H*
(¢) 0.384C,L.H"~

Cipoletti notch is designed as trapezoid

with its sides sloping at 1 horizontal and
(a) 1 vertical (b) 2 vertical

8.338.

8.339.

8.340.

8.341.

8.342.

8.343.
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(c) 3 vertical
(e) 5 vertical.

In series-pipe applications

(a) the head losses through each pipe are
added to obtain the total head loss

(b) the head loss is same through each
pipe

(¢) friction factors are assumed for each
pipe

(d) flow increases

(e) none of the above.

(d) 4 vertical

Choking in pipe flow implies

{a) no flow occurs

(b) negative flow takes place due to water
hammer

(¢) valve in pipline is closed

(d) the specified mass flow can’t occur

(e) no flow due to heavy pressure loss.

In the case of flow through parallel pipes

(a) flow in each pipe is same

(b) head loss in each pipe is same

(c) head loss depends upon flow condi-
tions

(d) total head loss is sum of the head los-
ses in individual pipes

(e) none of the above.

For a laminar flow

(a) flow occurs in a zig zag way

(b) Reynolds number lies between 2000
to 3000 for pipes

(c) Newton’s law of viscosity is of impor-
tance

(d) pipe losses are major considerations

(e) velocity of flow is maximum.

The most economical section of circular
channel for maximum discharge is ob-
tained when

(a) depth of water = 0.95 d

(b) wetted perimeter = 2.6 d

(¢) hydraulic mean depth = 0.29 d

(d) any one of the above

(e) none of the above

(d = dia. of circular section).

The flow in venturiflume takes place at

(a) atmospheric pressure

(b) at pressure greater than atmospheric
pressure

(¢) vacuum

(e) any pressure.

(d) high pressure
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8.344.
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8.346.

8.347.

8.348.

8.349,

8.350.

8.351.

Hydraulic diameter used in place of
diameter for non-circular ducts is equal to

{a) A/m (b)y 4A/m
(c) AZ/4m (dy m/A
(e) 4m/A.

where A = area of flow and m = perimeter

Any fluid flow follows

(a) Bernoulli’s equation

(b) Newton’s law of viscosity
(c) Darcy’s equation

(d) continuity equation

(e) all of the above.

The velocity distribution in the turbulent
boundary layer follows

(a) straight line law

(b) parabolic law (c) hyperbolic law
(d) logarithmic law

(e) quadratic law.

Laminar flow occurs in pipes, when
Reynolds number

(a) lies between 2000—3000

(b) lies between 3000—4000

(¢) is more than 2000

(d) is less than 2000

(e) none of the above.

Which of the following pipe bends will
introduce maximum head loss

(a) 30° bend (b) U-bend

(¢) -60° bend (d) 90° bend

(e) 45° bend.

In pipes larger than 25 mm, carrying water,
the laminar flow

(a) very often exists

(b) generally exists

(c) rarely exists

(d) unpredictable

(e¢) none of the above.

The path of jet discharging from bottom
opening in a tank full of water will be

(a) horizontal straight line

(b) linearly downward

(¢) approximately hyperbola

(d) parabola with its vertex at the opening
(e) none of the above.

Borda’s mouthpiece is

(a) a short cylindrical tube projecting in-
ward, having length of 1/2 diameter

(b) a convergent tube having length of
2—3 diameters

8.352.

8.353.

8.354.

8.355.

8.356.

8.357.

8.358.

OBJECTIVE TYPE QUESTIONS AND ANSWERS

(¢) most commonly used
(d) rarely used
(e) none of the above.

A hydraulic ram acts like

{(a) a centrifugal pump

(b) a rotary pump

(c) a reciprocating pump

(d) an impulse pump

(e) cylinder pump.

Hydraulic ram is a device used
(a) to accelerate water flow
(b) lift water without electric motor
(c) for lifting heavy load

(d) beat water and lift it

(e) measure flow in rivers.

The discharge through a syphon spillway
is equal to Cdxaijg X ...

b H

(d) H"

(a) VH
(©) P
(e) H.

An air vessel is provided at the summit in
the syphon in order to

(a) maintain pressure difference

(b) increase discharge

(¢) increase velocity

(d) control pressure variations

(e) avoid interruption in the flow.

A fluid flow taking place continuously
round a curved path about a fixed axis of
rotation. is known as

(a) rotational flow (b) radial flow

(c) circular flow (d) uasteady flow

(e) vortex flow.

When a liquid rotates at constant angular

velocity about a vertical axis as a rigid

body, the pressure

(a) varies as the square of the radial dis-
tance _

(b) decreases as the square of the radial
distance

(c) increases linearly as the radial dis-
tance .

(d) varies inversely as the elevation along
any vertical line

(e) is zero throughout.

In a free vortex motion
(a) rotation of fluid, moving as a solid,
takes place about an axis
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8.359.

8.360.

8.361.

8.362.

8.363.

8.364.

(b) each particle moves'in a circular path
with a speed varying inversely as the
distance from the centre

(c) velocity decreases with the radius

(d) velocity remains constant

(e) none of the above.

The critical velocity as

(a) maximum attainable velocity

(b) terminal velocity

(¢) velocity when hydraulic jump occurs

(d) velocity above which the flow ceases
to be streamlined

(e) velocity at which flow is maximum.

The rise of -liquid along the walls of a
revolving cylinder as compared to depres-
sion at the centre w.r.t. initial level is

(a) same (b) more

(c) less

(d) more/less depending on speed

(¢) unpredictable.

In a forced-vortex motion

(a) rotation of fluid, moving as a solid,
takes place about an axis

(b) each particle moves in a circular path
with a speed varying inversely as the
distance from the centre

(¢) velocity decreases with the radius

(d) velocity remains constant

(¢) none of the above.

When a fluid flows in concentric circles, it
is known as

(a) free circular motion

(b) free rotational motion

(c) free spiral vortex flow

(d) free cylindrical vortex flow

(e) radial flow.

In a free vortex motion, the tangential
velocity of the water particles is propor-
tional to

(a) distance from the centre (r)

() (c) ¥r
1 1
(d e (e) s

A right-circular cylinder open at top is
filled with water and rotated about its ver-
tical axis at such speed that half the liquid
spills out. The pressure at centre of bottom
is

8.365.

8.366.

8.367.

8.368.
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(a) one half its value when cylinder was
full

(b) one fourth its value when cylinder was
full

(¢) zero

(d) can’t be determined due to insufficient
data

(e) none of the above.

An ideal fluid is

{a) similar to perfect gas

(b) one which obeys Newton’s law of vis-
cosity ‘

(c) frictionless and incompressible

(d) very viscous (e) does not exist.

The total pressure on the top of a closed-
cylindrical vessel of radius r filled with
liquid is proportional to

1
@-r ® -
© % @ 7
©

The general equation of continuity for
three dimensional flow of a compressible
fluid for steady flow is
du dv  ow
@ 5+ oyt =0
(u, v and w are components of velocity
in x, y and z direction).

du _dv_ow _
®) %oy~ 0z
o L
a9y ox

Ju dv  ow
(d) ax‘“a_y*az uv.w

(e) none of the above.

Reynolds number for non-circular cross
section is

@ 2 ) LE

0 2 @

© 3%

[V = mean velocity

v = Kinematicviscosity

P = Ratio of cross sectional area
to the wetted perimeter]
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If a mouthpiece is running full at the outlet,
the vacuum created at vena-contracta

(a) increases velocity of jet

(b) decreases velocity of jet

(c) decreases the discharge

(d) decreases the value of coefficient of

contraction
(e) does not affect the velocity of jet.

Vertical distribution of velocity in an open
channel for laminar flow can be assumed
as

(a) logarithmic (b) parabolic

(c¢) straight line (constant)

(d) hyperbolic (e) none of the above.

Vertical distribution of velocity in an open
channel for turbulent flow can be assumed
as

(a@) logarithmic (b) parabolic

(c) straight line (constant)

(d) hyperbolic (e) none of the ahove.

The most economical channel section is
one for which the following parameter is
maximum for a given cross sectional area
(a) velocity (b) discharge

(c) depth (d) wetted perimeter
(e) hydraulic radius.

The most economical section of a rectan-
gular channel for maximum discharge is
obtained when its depth is equal to

(a) half the breadth

(b) twice the breadth

(c¢) same as the breadth

() %th the breadth

(e) one third the breadth.

One dimensional flow is

(a) restricted to flow in a straight line

(b) uniform flow

(c) one which neglects changes in a
transverse direction

(d) the most general flow

(e) none of the above.

Euler’s equation for motion of liquids is

based on the assumption that the

(a) flow is streamline

(b) flow takes place continuously

(c) flow is homogeneous and incompres-
sible

(d) flow is turbulent

8.376.

8.377.

8.378.

8.379.

8.380.
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OBJECTIVE TYPE QUESTIONS AND ANSWERS

(e) flow is irrotational.

Euler’s equation in the differential form
for motion of liquids is given by

(a) £:)B—gdz+vdv=0
b) gpe+gdz—gdz=0

(c) EpB +gdz+vdv=20

(d) pdp +gdz+vdv=0
(e) none of the above.

2 2
For an irrotational flow, 84;#8%: 0is
o~ Oy
the equation given by
(a) Cauchy-Riemann
(b) Reynolds (¢) Laplace
(d) Bernoulli (e) Manning.

If u,v,w are the components of the
velocity v of a moving particle, then the

. u w
equation ——=——= _Z. represents an equa-

tion of

(a) one dimensional flow
(b) two dimentional flow
(c) three dimensional flow
(d) multi demensional flow
(e) none of the above.

In case of a two dimensional flow the com-
ponents of velocity are given by
u =ax ; v = by, the streamlines will consist
of a series of

(a) circular arcs
(¢) hyperbolic arcs
(d) elliptical arcs (e) none of the above.

(b) parabolic arcs

In case of a two dimensional flow, if the
components of vcelocity are given by
u=ax ;v = by, the point where no motion
occurs, is known as

(a) critical point

(b) neutral point

(¢) stagnation point

(d) stationary point

(e) none of the above.

For pipe flows, at constant head, capacity
is proportional to
(@) (pipe dia) >
(c) pipe dia

(e) 1/pipe dia.

(b) (pipe dia) >*
(d) (pipe dia) >
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For pipe flows, at constant capacity, head
is proportional to

(@) 17d (b) 1/d
© vd @ 1/d
(e) 1/d".

(where d = pipe diameter).

10 m of water column is equal to
(a) 10 kKN/m? (b) 1 kKN/m?
(¢) 100 kN/m>  (d) 0.1 kN/m®

(e) none of the above.

As pump speed increases, its NPSH (net

positive suction head) requirement

(a) increases- (b) decreases

{c) remains unaffected

(d) may increase/decrease depending on
other considerations

(e) none of the above.

For pipe flows, at constant diameter, head
is proportional to

(a) flow (b) (flow)

(¢) (flow)’ (d) Vflow

(¢) /flow’.

For pipe flow, at constant diameter,
capacity is proportional to

(a) Vhead (b) head

(c) head™ (d) head®

(e) 1/vhead.

The pressure in pipes for fluids flowing is
proportional to

1
@ inside diameter of pipe(d)

®) %

© %

1 1
— e) —.
(@ 7 (9 o
Friction factor for pipes depends on
(a) rate of flow  (b) fluid density
(¢) viscosity (d) pipe roughness
(e) all of the above.

In order to replace a compound pipe by a
new pipe, the pipes will be equivalent
when following are same for both the pipes
(a) length and flow

(b) diameter and flow

(¢) loss of head and flow

(d) length and loss of head

(e) loss of head and velocity.
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8.390. The head loss in case of hot water flow

8.391.

8.392.

8.393.

8.394.

through a pipe compared -to cold water

flow will be

(a) same

(b) more

(¢) less

(d) more or less depending on range of
temperatures

(e) unpredictable.

The frictional resistance of a pipe varies

approximately as

(a) velocity of flow (v)

® v © W

(d) V3/2. (e) v5/2

According to Darcy’s formula, loss of head
due to friction in the pipe is

4’ v
@ & oL

gd gd

2 A
© %3 @
0 47

where f=Darcy’scoefficient,
! = length of pipe,
v = velocity of liquid flow,
d = diameter of pipe.

If d = diameter of nozzle, D = diameter of
pipe, ! = length of pipe and f = Darcy’s
coefficient of friction for pipe, then for
maximum power transmission of power, d

should be equal to
1/4 '

D5 DS 1/2
(a) T ) (’@J
05 1/3 Ds 3/4
(© 3 ) i
D5\7/5
(e) 3

To replace a pipe of diameter D by n paral-
lel pipes of diameter d, the formula used is

D D

@ d=‘n‘ ® d=—~—n1/2
D D

d=— d=—r

© ) @ s

D
e) d=—.
(e 7
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For a flow to be rotational, the velocity
normal to the plane of area should be equal
to the

(a) angular velocity vector

(b) half the angular velocity vector

(c) twice the angular velocity vector

(d) zero

(¢) maximum.

Head loss in a flowing fluid is experienced
due to

(a) friction at surface

(b) change of direction

(¢) change of section of passage

(d) obstruction in passage

(e) all of the above.

Loss of head due to friction in a pipe of
uniform is diameter with viscous flow is

equal to

(a) Reynolds number (Re)
(b) 1/Re (c) 4/Re
(d) 16/Re (e) 64/Re.

Power transmitted through a pipe is maxi-
mum when the loss of head due to friction
is

(a) one-half of the total head supplied
(b) one-third of the total head supplied
(¢) one-fourth of the total head supplied
(d) equal to the total head supplied

(e) zero.

If 1,1, ,1; etc. be the lengths and d,, d,,
d;, etc. be the diameters of the parts of a

compoung pipe, then length L and
diameter’D of a uniform equivalent pipe
will be related as under

(a)%=;—'l+-‘%+;—z+...
L L 1
ww§=é+é+é+m
L L ol
(C)"D!";=Ell+;z+é+...
L Lol
(d)é:;’i+é+~d3;+...
(e) #=%+—%+z—%+...

Time of flow from one tank in which water
level is iy to another tank having level h,

will be proportional to

8.401.
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OBJECTIVE TYPE QUESTIONS AND ANSWERS

(@) hy—h, (b) Vhl'bz
N e S
(c) Vhy 2 @ N

() h*— .

Maximum efficiency of transmission of
power through a pipe is

(a) 25% (b) 33.3%

(c) 50% (d) 66.6%

(e) 100%.

If the pressure at the inlet of a pipe is 90
kg/cm” and the pressure drop over the pipe
line is 10 kg/cmz, the efficiency of trans-
mission is

(a) 66.6% ) 77.7%
(¢) 55.5% (d) 88.8%
(e) 44.4%

The hydraulic mean depth for a circular
pipe of diameter ‘4" running full is equal
to

@ d ® 4

d d
© 4 @2
© 4.

Hydraulic gradient is equal to
@ difference in water surface
total length of channel
) ‘head loss due to friction
total length of channel
© wetted perimeter
total length of channel
d) area of cross—section
( total length of channel
(e) none of the above.

The total frictional resistance to fluid flow
is independent of

(a) density of fluid

(b) velocity (c) pressure

(d) surface roughness

(e) area of wetted surface.

The ratio of the hydraulic radius of a pipe
running full of water to the hydraulic
radius of a square section of a channel
whose side is equal to the diameter of the -

pipe, is

@1 ® 5
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1 3
© 3 @ P
(e) none of the above.

Velocity of pressure waves due to pressure
disturbances imposed in a fluid is equal to

Bulk Modu]usg E)

@ density (p)
(b) VEp_ © Vp/E
(d) N1/pE (e) none of the above.

The velocity of fluid particle at the centre

of pipe section is

(a) zero

(¢) maximum

(d) average of full section

(e) some value in between minimum and
maximum. ‘

(b) minimum

Steady flow occurs when

(a) conditions change steadily with time

(b) conditions do not change with time at
any point

(¢) conditions are same at adjacent points’,

with time

(d) velocity vector at any point remains
constant

(e) none of the above.

Uniform flow occurs when

(a) at every point the velocity vector is
identical, in magnitude and direction,
for any given instant

(b) the flow is steady

(¢) discharge through a pipe is constant

(d) conditions do not change with time at
any point

(e) none of the above.

Which of the following represents steady

uniform flow

(a) flow through an expanding tube at an
increasing rate

(b) flow through an expanding tube at
constant rate

(¢) flow through a long pipe at decreasing
rate

(d) flow through a long pipe. at constant
rate

(e) none of the above.

In the case of turbulent flow

(a) it occurs in open channel

(b) losses are proportional to square of
velocity -

8.413.

8.414.

8.415.

8.416.

8.417.

8.418.
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(c) velocity at boundary is zero

(d) it is not possible to measure flow

(e) shear stresses are more compared to
laminar flow.

For a siphon to work satisfactorily, the
minimum pressure in the pipe as compared
to vapour pressure of liquid should be

(a) more (b) less

(c) equal (d) could be anything
(e) unpredictable.

Water hammer in pipes occurs due to

(a) someone hitting the pipe with a ham-
mer

(b) sudden change in the velocity of any
flowing fluid

(c) heavy pressurisation of pipe

(d) obstruction in pipe

(e) none of the above.

If a liquid in a pipe suddenly undergoes a
change in velocity by AV and if p is density
of liquid and c¢ is the velocity of pressure
wave or speed of sound in liquid, then
change in pressure experienced equals

(a) pc/Av )y —Av/pc

(¢) —pAv/c (d) —p/cAv

(e) none of the above.

Which of the following represents un-

steady non-uniform flow

(a) flow through an expanding tube at an
increasing rate

(b) flow through an expanding tube at
constant rate

(¢) flow through a long pipe at decreasing
rate

(d) flow through a long pipe at constant
rate

(e) none of the above.

Critical depth of a channel is equal to
v v

(@ — by o
8 ( 2
V2

© iz @ vxg

(e) vV’ x 8.

In a short cylindrical exicrnal mouthpiece,

the vena-contracta occurs at a place which

is at a distance equal to

(a) diameter of the orifice from the outlet
of orifice
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(b) one-fourth the diameter of the orifice
from the outlet of orifice

(c) one-third the diameter of the orifice
from the outlet of orifice

(d) two-third the diameter of the orifice
from the outlet of orifice

(¢) none of the above.

Fire hose nozzle is generally made of
(a) divergent shape

(b) convergent shape

(¢) convergent-divergent shape

(d) cylindrical shape

(e) parabolic shape.

Chezy’s equation is used to determine
(a) velocity of flow in open channel
(b) velocity of flow in pipe

(c) flow over weirs

(d) discharge through notch

(e) flow through mouthpiece.

Equation of continuity results from the
principal of conservation of

(a) energy (b) flow
(c) mass (d) momentum
(e) entropy. -

Hydraulic grade line for any flow system

as compared to energy line is

(a) above (b) below

(c) at same level

(d) may be below or above depending
upon velocity of flow

(¢) none of the above.

Which curve in Fig. 8.4 shows the correct
nature of distribution of stress at a cross
section in a horizontal circular pipe under
steady flow conditions ?

(a) curve A (b) curve B

(¢) curve C (d) curve D

(e) none of the above.

The magnitude of water hammer depends
on

(a) length of pipe

(b) elastic properties of pipe material

(c) rate of stoppage of flow

(d) all of the above

(e) none of the above.

The magnitude of water hammer does not
depend upon

(a) temperature of fluid

(b) length of pipe

8.426.
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OBJECTIVE TYPE QUESTIONS AND ANSWERS

(c) elastic properties of pipe material
(d) time of valve closure
(e) rate of stoppage of flow.

Which of the following represents un-

steady uniform flow

(a) flow through an expanding tube at an
increasing rate

(b) flow through an expanding tube at
constant rate

(c) flow through a long pipe at decreasing
rate

(d) flow through a long pipe at constant rate

(e) all of the above.

A weir in which the downstream water
level of the weir nappe is higher than the
crest, is called

(a) submerged weir

(b) overflowing weir

(c) broadcrested wear

(d) cipoletti weir (e) ogee weir.

Discharge through a totally submerged

orifice is directly proportional to

(a) the difference in elevation of water
surface

(b) the square root of the difference in
elevation of water surface

(c) the square root of the area of the open-
ing

(d) reciprocal of the area of the opening

(e) none of the above.

The upper surface of the weir over which
water flows, is known as

(a) vein (b) nappe

(¢) sill (d) weir top surface
(e) none of the above.

Which of the following represents steady

non-uniform flow

(a) flow through an expanding tube at an
increasing rate

(b) flow through an expanding tube at
constant rate

(c) flow through a long pipe at decreasing
rate

(d) flow through a long pipe at a constant
rate

(e) none of the above.

Drag is defined as the force component
exerted on an immersed object, the com-
ponent acting in direction
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8.432.

8.433.

8.434.

8.435.

8.436.

8.437.

(a) normal to flow direction
(b) parallel to flow direction
(c) at resultant angle

(d) radial to flow direction
(e) opposite to flow direction.

Pressure drag as per boundary layer theory
is function of

(a) shape of body

(b) dimensions of body

(¢) flow direction

(d) separation of flow

(e) shape of body and separation of flow.

Frofile drag is equal to

(a) friction drag — pressure drag

() pressure drag ~ friction drag

(¢) pressure drag + friction drag

(d) pressuredrag x friction drag

(e) pressuredrag + frictiondrag
2

‘Bluff body is the body of such a shape that

pressure drag as compared to friction drag

is

(a) same

(c) less

(e) negligible.

A body is said to be provided optimum

amount of streamlining when

(a) friction drag is minimum

(b) pressure drag is minimum

(c) profile drag (i.e., sum of friction drag
and pressure drag) is minimum

(d) product of friction and pressure drag
is minimum

(e) friction drag is minimum and pressure
drag is maximum.

(b) more

(d) zero

The flow of any fluid, real or ideal, must

fulfill the following

(a) Newton’s law of viscosity

(b) Newton’s second law of viscosity

(c) Velocity at boundary must be zero
relative to the boundary

(d) the continuity equation

(e) none of the above.

Turbulent flow generally occurs for cases
involving

(a) very slow motions

(b) very viscous fluids

(¢) very narrow passages

(d) all of the above
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(e) none of the above.

8.438. In turbulent flow

(a) the shear stresses are generally larger
than in a similar laminar flow

(b) fluid particles move in an orderly
manner

(¢) momentum transfer is on a molecular
scale only

(d) cohesion is more effective than
momentum transfer in causing shear
stress

(e) none of the above.

8.439. In laminar flow

(a) the velocity is of no consideration

(b) Newton’s law of viscosity applies

(c) losses are proportional to square of
velocity

(d) generally occurs in practice

(e) rarely occurs.

8.440. Continuity equation can take the form

(a) Q=pVv () piA; = p.A,
(©) A=A,  (d) pAWY, =pAyy,
(e) all of the above.

8.441. The continuity equation

(a) requires that Newton’s second law of
motion be satisfied-at every point in
fluid

(b) relates the momentum per unit volume
for two points on a sireamline

(c) expresses the relation between energy
and work

(d) relates mass rate of flow along a
streamline

(e) none of the above.

8.442. Continuity equation relates

(a) conservation of mass and momentum
(b) energy and work

(c) frictional losses

(d) mass rate of flow along a streamline
(e) shear stress in turbulent flow.

8.443. The continuity equation in fluid flow

(a) states that energy is constant along a
streamline

(b) states that energy is coastant every
where in the fluid

(c) applies to irrotation.! flow only

(d) states that the net rate of inflow into
small volume must be zero

(e) none of the above.
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8.445.

8.446.

8.447.

8.448.

8.449.

8.450.

Head loss in turbulent flow in a pipe

(a) varies directly as velocity

(b) varies inversely as square of velocity

(¢) varies approximately as square of
velocity

(d) depends upon orientation of pipe

(e) varies inversely as velocity.

The losses in open channel vary as propor-
tional to

(a) velocity (V)
(c) VV

(e) ;[1—‘—7

(b) V*
@V

The losses due to sudden expansion are
expressed by
Vi-vi Vi-Wi
@~ ®) 5,
V=V Vi -V
c ————— d _—
© = @ =,
0.5V3
(&) — 2
The losses due to sudden contraction are
expressed by
V- v B-v
@ =7~ O
V-V’ V-V
¢) ——*- ARSI
© = @ 5
@ 0.5%
e 2%

The depth of water below the spillway and
after hydraulic jump are 1 m and 6 m
respectively. The head lost will be

{a) 1.04 m (b) Sm

(¢) 1.7m (d) 205m

(e) none of the above.

The velocity distribution for flow between

two fixed parallel plates

(a) it constant over the cross-section

(b) is zero at the plates and increases
linearly to the midplane

(c) varies parabolically across the section

(d) is zero in middle and increases linear-
ly towards the plates

(e) none of these.

Bernoulli’s theorem is applicable for
(a) streamline flow

8.451.

8.452.

8.453.

8.454.

8.455.

8.456.

OBJECTIVE TYPE QUESTIONS AND ANSWERS

(b) steady flow

(d) normal flow

(e) perfect incompressible fluid flowing
in continuous streams.

(c¢) turbulent flow

The shear stress in a fluid flowing in a

round pipe

(a) is constant over the cross-section

(b) is zero at the wall and increases linear-
ly to the centre

(c) is zero at centre and varies linearly
with radius

(d) varies parabolically across the section

(e) unpredictable.

Which one is the correct statement

(a) Hydraulic grade line should always be
above the centre line of conduit

(b) Hydraulic grade line should always be
below the centre line of conduit

(c) Hydraulic grade line should always
the parallel to the centre line of con-
duit

(d) Hydraulic grade line may be above or
below the centre line of conduit

(e) none of the above.

A liquid jet from a nozzle exposed to at-
mosphere traverses along

(a) a straight line (b) a circular path

(¢) an elliptical path

(d) parabolic path (e) hyperbolic path.

In laminar flow through a round tube, the
discharge varies -

(a) linearly as the viscosit

(b) inversely as the pressure drop
(¢) as the cube of the diameter
(d) inversely as the viscosity

(e) directly as the static head.

If p is density of fluid, then pressure of
fluid due to water hammer is directly
proportional to

1
b -
@ p ()] \/;
© Vo @ p’
1
(e) —=.
p2

The magnitude of rise of pressure due to
water hammer in a rigid and non-elastic
pipe carrying water of density p and bulk
modules k will be equal to
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8.457.

8.458.

8.459.

8.460.

\lﬁ
(a) o
(c) \/%

(e) kp.

Separation occurs when

(a) the velocity of sound is reached

{b) the boundary layer comes to 1est

(c) the cross-section of a channel is
reduced

(d) the pressure reaches a minimum

(e) all of the above.

®) Vkp

k
(d)p-

The value ot coefficient of velocity com-
pared ‘o coeffjtient of discharge

(a) is less (b) is more
(¢) has no relation
(d) is same (e) none of the above.

The hydraulic radius is given by

(a) wetted perimeter divided by area

(b) area divided by square of wetted
perimeter

(¢) area divided by wetted perimeter

(d) square root of area

(e) none of the above.

Pick up the correct statement
(a) venturimeter is more accurate than
nozzle

8.461.

8.462.

8.463.
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(b) nozzle has same accuracy as venturi,
but pressure loss is more and the cost
is low

(c) pressure loss in both is same

(d) venturimeter has no restriction on
availability of straight length

(e) nozzle has no restriction on
availability of straight length.

Rotameter is used to measure

(a) rotation (b) flow

(c) pressure (d) velocity

(e) viscosity.

The most economical section of a

trapezoidal channel for maximum dis-

charge is obtained when

(a) hydraulic depth = half of depth

(b) half of top width = sloping side

(c) length at perpendiculars fiom centre
of top width to bottom and sloping
sides are equal

(d) all of the above

(e) none of the above.

When venturimeter is inclined, then for a
given flow it will show

(a) less reading  (b) more reading

(c) same reading (d) inaccurate reading
(e) erroneous reading.
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9.1.

9.2.

9.3.

The force exerted by the jet on fixed plate
in Fig. 9.1 given below is equal to

JET OF

VELOCITY
v WATER

FIXED PLATE

Fig. 9.1.

2
) P»’;i sin 0

AV?
a) — sin 0.
(@) 2

2
©) B‘;—Vcose (d) AV® tan 0

AV?
¢) — cos .
(e 2

If a jet of water of area ‘A’ strikes with
velocity ‘V* a series of flat plates mounted
on a wheel of mean diameter D rotating at
N rpm, then force exerted will be equal to

pAV? pAV(., mDN
(@) 3 b) -—:g—— 74 —"—"60]
© pA . nDN @ A[V— nDN)
60
A

DN
© % (V‘_s'é')

A jet of water enters and leaves a fixed
curved vane (of inlet and outlet angles
o and ) tangentially. The force of the jet
along riormal to the vane is

94.

9.5.

(a) %Vz (cos o+ cos B)
2} %"2 (cos o — cos B)
© P—';Kz (sin o+ sin )
@ p,z_vz (sin o~ sin B)
(e) p‘;—vz(lana—tanﬁ).

A jet of water enters and leaves a moving
curved vane, the velocities of whirl at inlet
and outlet being V,,, and V,,. The force of

the jet in the direction of motion of vane is
pAV
(a) g (V@f‘“ﬂ)

© 22X (Vi + V)
© %_‘,_2 Vi = Vo)
@ %"2 Vo + Vi)
@ gwil - Vi

The specific speed of a pump is defined as

the speed of a unit

(a) of such a size that it delivers unit dis-
charge at unit head

(b) of such a size that it delivers unit dis-
charge at unit power

(c) of such a size that it requires unit power
per unit head
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9.6.

9.7.

9.8.

9.9.

9.10.

9.11.

9.12.

(d) of such asize that it produces unit horse
power with unit head
(e) none of the above.

Reciprocating pumps dre no more to be seen
in industrial applications (in comparison to
centrifugal pumps) because of

(a) high initial and maintenance cost

(b) lower discharge

(c) lower speed of operation

(d) necessity of air vessel

(e) all of the above.

In a centrifugal pump casing, the flow of
water leaving the impeller, is

(a) rectilinear flow

(b) radial flow (c¢) free vortex motion
(d) forced vortex (¢) none of the above.
Head developed by a centrifugal pump
depends on

(a) impeller diameter

(b) speed

“(c) fluid density

(d) type of casing
(e) (a) and (b) above.

For starting an axial flow pump, its delivery
valve should be

(a) closed (b) open
(c) depends on starting condition and flow
desired

(d) could be either open or closed

(e) partly open and partly closed.

If D is the diameter of impeller at inlet, w
is the width of impeller at inlet and Vyis the
velocity of flow at inlet, then discharge
through a centrifugal pump is equal to

(a) ©DV; (b) DVyw
(c) DV, w @ nDw
(&) mD*wV}

The efficiency of a centrifugal pump is max-
imum when its blades are

(a) straight (b) bent forward

(¢) bent backward

(d) bent forward first and then backward
(e) bent backward first and then forward.

In a centrifugal pump casing, the flow of
water leaving the

(a) radial (b) radial
(c) centrifugal (d) rectilinear
(e) vortex.

9.13.

9.14.

9.15.

9.16.

9.17.

9.18.

9.19.

9.20.
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A centrifugal pump has following specifica-
tion

Speed — 1000 r.p.m.

Flow — 1200 1.p.m.

Head — 20 m.

Power — 5 H.P.

If speed is increased to 1500 I.p.M., NEW
flow will be

(a) 1800 1.p.m.- (b) 2700 1.p.m.

(c) 1200 L.pm.  (d) 4500 1.p.m.

(e) none of the above.

In above example, new h.p. will be

(a) SH.P. (b) 7.5 H.P.
(c) 11.25 H.P. (d) 169 H.P.
(e) 22.5 H.P.

Centrifugal pump is started with its delivery
valve

(a) kept fully closed

(b) kept fully open

(c) irrespective of any position

(d) kept 50% open

(e) none of the above.

Axial flow pump is started with its delivery
valve

(a) kept fully closed

(b) kept fully open

(c) irrespective of any position

(d) kept 50% open

(e) none of the above.

When a piping system is made up pri.arily
of vertical lift and very little pipe friction,
the pump characteristics should be

(a) horizontal (b) nearly horizontal
(c) steep

(d) first rise and then fall

(e) none of the above.

One horsepower is equal to

(a) 102 watts (b) 75 watts
(¢) 550 watts (d) 735 watts
(e) 33000 watts.

Multistage centrifugal pumps are used to
obtain

(a) high discharge (b) high head

(¢) pumping of viscous fluids

(d) high head and high discharge

(e) high efficiency.

If H is manometric height in metres, Q the
discharge in m’/sec and N the overall ef-
ficiency of pump and p the density of fluid
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9.21.

9.22.

9.23.

9.24.

9.25.

then power to drive centrifugal pump is

equal to
pOH pPOHM
@ S5y ® =35
QHn OH
© =75 @ 75n
e QTIQH

When a piping system is made up primarily
of friction head and very little of vertical
lift, then pump characteristics should be
(a) horizontal *(b) nearly horizontal
(¢) steep

(d) first rise and then fall

(¢) none of the above.

In a single casing, multi-stage pump running

at constant speed, the capacity rating is to

be slightly lowered. It can be done by

(a) designing new impeller

(b) trimming the impeller size to the re-
quired size by machining

(¢) not possible

(d) some other alterations in the impeller

(e) none of the above.

Power required to drive a centrifugal pump
is proportional to

(a) speed (N) (b N?
() N’ (@ N*
© ;\%

The percentage slip for a reciprocating
pump is defined as the percentage of

(a) actual discharge/theoretical discharge
(b) actual speed/theoretical speed

(¢) swept volume/cylinder volume
theoretical discharge — actual discharge

(@ theoreticaldischarge
" actual discharge — theoretical discharge
(e) -
actualdischarge

If a pump is handling water and is discharg-
ing a certain flow Q at a constant total
dynamic head requiring a definite B.H.P.,
the same pump when handling a liquid of
specific gravity 0.75 and viscosity nearly
same as of water would discharge

(a) same quantity of liquid

) 075 Q

(¢) Q/0.75

(d) 15Q

9.26.

9.27.

9.28.

9.29.

9.30.

9.31.

OBJECTIVE TYPE QUESTIONS AND ANSWERS

(¢) none of the above.

The horse power required in above case will
be

(a) same (b) 0.75 B.H.P.

(c) BHP/0.75 (d) 1.5B.H.P

(e) none of the above.

Low specific speed of a pump implies it is
(a) centrifugal pump

(b) mixed flow pump

(¢) axial flow pump

(d) any one of the above

(e) none of the above.

Pick up the wrong statement about overall
efficiency of a centrifugal pump. It is
proportional 0

(a) discharge (b) head:
1
(©) B.HE @ FpH.

(e) discharge and head.

Fig. 9.2 shows the curves between Head (H)
and Flow (Q) for centrifugal pump impeller
with different impeller vane exit angles

s
H
f B
A
— Q
Fig.9.2.

For vane exit angle of 90°, following curve
holds

(a) Curve A (b) Curve B

(¢) Curve C (d) all of the above

(e) none of the above.

For forward inclined vanes i.e., vanes.
having exit angle greater than 90°, follow-
ing curve holds good (refer Fig. 9.2)

(a) Curve A (b) Curve B

(¢) Curve C (d) all of the above

(e) none of the above. .

Delivery head of a centrifugal pump is
proportional to
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(a) speed (N) (b)) N*
1
(c) N’ )

9.32.

9.33.

9.34.

9.35.

9.36.

9.37.

9.38.

9.39.

1
(e) IR

Discharge of a centrifugal pump is propor-
tional to
(a) impeller diameter (D)
®) D? (¢) D’

1 1
@ Bg (&) BE

Power required to drive a centrifugal pump
is proportional-to

(a) impeller diameter (D)

) D’ (©) D’

(d) D* () D°

For backward inclined vanes, i.e., vane exit
angle less than 90°, following curve holds
good (refer Fig. 9.2)

(a) Curve A (b) Curve B

(c) Curve C (d) all of the above

(e) none of the above.

The optimum value of vane exit angle for a
centrifugal pump impeller is

(a) 10— 15° (b) 20-25°

(c) 30-40° (d) 50-60°

(e) 80-90°.

In a centrifugal pump, the liquid enters the
pump

(a) at the top (b) at the bottom
(c) at the centre (d) from sides
(e) none of the above.

For small discharge at high pressure, fol-
lowing pump is preferred

(a) centrifugal (b) axial flow

(¢) mixed flow (d) propeller

(e) reciprocating.

In centrifugal pumps, maximum efficiency
is obtained when the blades are

(a) straight (t) bent forward

(¢) bent backward

(d) radial

(e) given aerofoil section.

Motion of a liquid in a volute casing of a
centrifugal pump is an example of

(a) rotational flow (b) radial

(c) forced spiral vortex flow

9.40.

941.

9.42.

9.43.

9.44.

9.45.

9.46.
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(d) forced cylindrical vortex flow
(e) spiral vortex flow.

For very high discharge at low pressure such
as for flood control and irrigation applica-
tions, following type of pump is preferred
(a) centrifugal (b) axial flow

(¢) reciprocating (d) mixed flow

(e) none of the above.

Medium specific speed of a pump implies it
is

(a) centrifugal pump

(b) mixed flow pump

(¢) axial flow pump

(d) any one of the above

(e) none of the above.

High specific speed of a pump implies it is
(a) centrifugal pump

(b) mixed flow pump

(c) axial flow pump

(d) any one of the above

(e) none of the above.

Indicator diagram of a reciprocating pump
is a graph between

(a) flow vs swept volume

(b) pressure in cylinder vs swept volume
(¢) flow vs speed

(d) pressure vs speed

(e) swept volume vs speed.

Low specific speed of turbine implies it is
(a) propeller turbine

(b) Francis turbine

(c) impulse turbine

(d) any one of the above

(e) none of the above.

Any change in load is adjusted by adjusting
following parameter on turbine

(a) net head (b) absolute velocity
(¢) blade velocity (d) flow

(e) relative velocity of flow at inlet.

Runaway speed of a hydraulic turbine is

(a) full load speed

(b) the speed at which turbine runner will
be damaged

(c) the speed if the turbine runner is al-
lowed to revolve freely without load
and with the wicket gates wide open

(d) the speed corresponding to maximum
overload permissible

(e) none of the above.
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The maximum number of jets generally
employed in impulse turbine without jet in-
terference is

(a) 4 b 6
(c) 8 @ 12
(e) 16.

Medium specific speea of turbine implies it
is

(a) propeller turbine

(b) Francis turbine

(¢) impulse turbine

(d) any one of the above

(e) none of the above.

High specific speed of turbine implies it is
(a) propeller turbine

(b) Francis turbine

(c) impulse turbine

(d) any one of the above

(e) none of the above.

The specific speed of turbine is defined as

the speed of a unit

(a) of such a size that it delivers unit dis-
charge at unit head

(b) of such a size that it delivers unit dis-
charge at unit power

(c) of such a size that it requires unit power
per unit head

(d) of such asize that it produces unit horse
power with unit head

(e) none of the above.

Puck up the wrong statement about
centrifugal pump

(a) discharge o diameter

(b) head o speed®

(¢) head o diameter’

(d) Power o speed3

(e) none of the above is wrong.
Specific speed of pump is indicated as

MO NP
(@) H\}/Qi &) S
N NP
@%@
WO
(e) HT,@

For identical pump operation, following
ratio is constant

(a) disgarge/rpm

(b) discharge/head

9.54.

9.55.

9.56.
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OBJECTIVE TYPE QUESTIONS AND ANSWERS

(¢) discharge/impeller diameter

(d) head/rpm

(e) impeller diameter/rpm.

Fig. 9.3 shows the relationship between
power (P) and discharge (Q) for different
vane exit angles of centrifugal pump. Curve
A holds good for

Curve C

—=Q
Fig. 9.3.

(a) vane exit angle of 90°

(b) vane exit angle of less than 90°
(¢) vane exit angle of more than 90°
(d) any vane exit angle

(e) none of the above.

Curve B holds good for (refer Fig. 9.3)
(a) vane exit angle of 90°

(b) vane exit angle of less than 90°
(c) vane exit angle of more than 90°
(d) any vane exit angle

(e) none of the above.

Curve C holds goods for (refer. 9.3)
(a) vane exit angle of 90°

(b) vane exit angle of less than 90°
(c) vane exit angle of more than 90°
(d) any vane exit angle

(e) none of the above.

A turbine pump is basically a centrifugal
pump equipped additionally with

(a) adjustable blades

(b) backward curved blades

(¢) vaned diffusion casing

(d) inlet guide blades

(e) totally submerged operation facility.

The action of a centrifugal pump is as that
ofa

(a) reaction turbine

(b) impulse turbine

(c) reversed reaction turbine
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9.59.

9.60.

9.61.

9.62.

9.63.

9.64.

(d) hydraulic ram
(e) none of the above.

In mixed flow centrifugal pump

(a) two fluids are mixed up at suction

(b) two fluids are pumped separately and
then both mix up at delivery

(¢) two impellers, radial and axial type are
employed

(d) flow through the impeller is a combina-
tion of radial and axial flows

(e) such pumps do not exist.

If  and v stand for head and velocity and
suffixes s, d and f for suction, delivery and

friction, the. manometric head of a
centrifugal pump is equal to
(a) hs + ha'

(b) hs + hd + hf
2

VS

(©) hs + hd+ hf+£
2

Vd

)] hs+hd+h,+2—g

2 2
Vs \Z
(e) hs+h,,+hf+—2§+ 2"

To avoid cavitation in centrifugal pumps

(a) suction pressure should be low

(b) delivery pressure should be low

(c) suction pressure should be high

(d) delivery pressure should be high

(e) both suction and delivery pressures
should be high.

The work requirement of a reciprocating

pump with increase in acceleration head

(a) increases (b) decreases

(¢) remains same

(d) may increase/decrease depending upon
the head developed

(e) unpredictable.

A double acting reciprocating pump com-
pared to single acting pump will have nearly
(a) double efficiency

(b) double head (c) double flow

(d) double weight

(e) four times power consumption.

For pumping viscous oil, which pump will
be used

(a) centrifugal pump

(b) reciprocating pump

(c) turbine pump

9.65.

9.66.

9.67.
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9.70.
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(d) screw punp
(e) fuel pump as used in diesel engine.

When a centrifugal pump is started, there
will be no flow of water until the pressure
rise in the impeller is large enough to over-
come the

(a) static head

(b) total head

(¢) manometric head

(d) friction head

(e) all of the above.

Overall efficiency of a centrifugal pump is
equal to
(a) volumetric N X manometric 1

X mechanical 7
(b) volumetric /manometric 1

X mechanical n
(¢) manometric n/volumetric 1

X mechanical i

(d) mechanical /manometric 7

X volumetric N

(e) mechanical n/volumetric 1
X manometric 7.

Casting of a centrifugal pump is designed so
as to minimise
(a) friction loss
(¢) static head
(d) loss of kinetic energy
(e) starting time.
actual measured head

(head imparted to

fluid by impeller)
centrifugal pump is known as
(a) mechanical n (b) volumetric N
(¢) manometric n (d) overall n
(e) impeller 1.
If P is the power developed by a turbine
under a head of water H, then unit power
developed by the turbine is

(b) cavitation

The ratio of

P P
(a) 7 (b) N

P P
(c) 7 @ F
(e 7z

The unit speed of the turbine runner is
N N
a)y — b
@ 5 (®) g
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9.71.

9.72.

9.73.

9.74.

9.75.

9.76.

9.77.

© 77 @ -

(&) ngl/z'

The unit discharge through a turbine is
@£ » =

@ -2 @ %

(e) ;1%

The speed of a turbine and discharge
through turbine are proportional to

(a) head H (b) VH
(c) Hi/z (dy H*"*
(e) H .~

Specific speed of a turbine depends upon
(a) speed, power and discharge

(b) discharge and power

(¢) speed and head

(d) speed, discharge and head

(e) speed, power and head.

The specific speed of a turbine is the speed

of such a turbine, identical with a given tur-

bine, which

(a) develops unit power under unit head

(b) develops unit power under unit dis-
charge

(¢) develops unit power under unit head

(d) develops unit speed under unit head

(e) delivers unit discharge under unit head.

Specific speed of turbine is indicated as
MQ NP

(a) ?/i (b) Hj//i
N NNP
© —I'_!'i%’ (d) §7%]
© NP
A

An impulse turbine

(a) operates submerged

(b) requires draft tube

(¢) is most suited for low head applications

(d) operates by initial complete conversion
to kinetic energy

(e) is not exposed to atmosphere.

A Pelton wheel is

9.78.

9.79.

9.80.

9.81.

9.82.

9.83.

9.84.

OBJECTIVE TYPE QUESTIONS AND ANSWERS

(a) axial flow impulse turbine
(b) radial flow impulse turbine
(¢) inward flow impulse turbine
(d) outward flow impulsefturbine
(e) mixed flow impulse turbine.

Pelton wheels are used for minimum of fol-
lowing heads

(a) 20 m (b) 100 m

(c) 125m (d) 180 m or above
(e) none of the above.

The ratio of width of bucket for a Pelton
wheel to the diameter of jet is of the order
of

(a) 2 b) 3
(c) 4 @5
(e) 6.

The ratio of depth of bucket for a Pelton
wheel to the diameter of jet is of the order
of

(a) 1 b)) 12
(¢c) 1.5 d) 1.8
(e) 2.

If D is the diameter of Pelton wheel and 4
is the diameter of the jet, then number of
buckets on the periphery of a Pelton wheel
is equal to

D D
(a) >d b) 2d+ 10
D D
(©) 2—d+15 (d) Zi+20
(e) —%+ 25.

The maximum efficiency of a Pelton wheel
working under a constant head and dis-
charge with the increase in power

(a) increases (b) decreases

(¢) remains unaffected

(d) initially increases and then decreases
(e) initially decreases and then increases.

Impulse turbine is used for

(a) low head (b) high head
(¢) medium head (d) high flow
(e) high flow and high head.

For maximum efficiency, the speed of a pel-
ton wheel as compared to the speed of the
water jet is
(a) same
(¢) thrice

(b) half
(d) four times
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9.85.

9.86.

9.87.

9.88.

9.89.

9.90.

(e) one fourth.

If o is the angle of blade tip at outlet, then
maximum hydraulic efficiency of an im-
pulse turbine is

1+cosa 1-cosa
@ —>—
1—sino 1+sinq
©— @
l1-tano
(&) >

In reaction turbine

(a) kinetic energy is appreciable as the
fluid leaves the runner and enters draft
tube

(b) the vanes are partly filled

(c) total energy of fluid is converted to
kinetic energy in the runner

(d) it is exposed to atmosphere

(e) it is not exposed to atmosphere.

If o is the angle subtended by two adjacent
buckets in a pelton wheel, then the no. of
buckets is equal to

(a) 40/ (b) 180/

(c) 270/ (d) 360/

(e) any value between 180/c and 360/ cr.

In reaction turbine, draft tube is used

(a) to transport water downstreamn without
eddies

(b) to convert the kinetic energy to flow
energy by a gradual expansion of the
flow cross-section

(c) for safety of turbine

(d) to increase flow rate

(e) none of the above.

Guide angle as per the aerofoil theory of
Kaplan turbine blade design is defined as
the angle between

(a) lift and resultant force

(b) drag and resultant force

(c) lift and tangential force

(d) lift and drag

(e) resultant force and tangential force.

Francis turbine is best suited for

(a) medium head application from 24 to
180 m

(b) low head installation upto 30 m

(¢) high head installation above 180 m

(d) all types of heads

(e) none of the above.

9.91.

9.92.

9.93.

9.94.

9.95.

9.96.

9.97.
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Fig. 9.4 shows the part load performance
curves of various turbines. Curve A is for

100 +

Curve A ,

t B

100
% ot ftull load
Fig. 9.4. Part load performance curve.

(a) Kaplan (b) Pelton wheel
(c¢) Francis low specific speed

(d) Francis high specific speed

(e) Fixed propeller.

Curve B is for (Refer Fig. 9.4)

(a) Kaplan (b) Pelton wheel
(¢) Francis low specific speed

(d) Francis high specific speed

(e) Fixed propeller.

Curve C is for (Refer 9.4)

(a) Kaplan (b) Pelton wheel

(c) Francis low specific speed

(d) Francis high specific speed

(e) Fixed propeller.

Curve D is for (Refer Fig. 9.4)

(a) Kaplan (b) Pelton wheel

(¢) Francis low specific speed

(d) Francis high specific speed

(e) Fixed propeller.

Curve E is for (Refer Fig. 9.4)

(a) Kaplan (b) Pelton wheel

(¢) Francis low specific speed

(d) Francis high specific speed

(e) Fixed propeller.

Propeller turbine is best suited for

(a) medium head application from 20 to
180 m

(b) low head installation upto 30 m

(c) high head installation above 180 m

(d) all types of heads

(e) none of the above.

Speed ratio of a Pelton turbine is defined as



198

9.98.

9.99.

9.100.

9.101.

9.102.

9.103.

(a actual speed

theoreticalspeed
7t X runnerdia. X R.P.M.
60 x V2 x g x head on turbine
60 x V2 x g X head on turbine
7t X runnerdia. X R.PM
speed of runner
velocity of flow in penstock
actual speed
synchronousspeed

(b)

(c)

(d)

(e)

Specific speed for impulse wheels ranges
from

(a) 0o 4.5 (b) 10 to 100

(c) 80 to 200 (d) 250 to 300

(e) none of the above.

The ratio of power produced by the turbine
to the energy actually supplied by the tur-
bine is called

(a) mechanical efficiency

(b) hydraulic efficiency

(c) overall efficiency

(d) turbine efficiency

(e) relative efficiency.

The ratio of actual work available at the
turbine to energy imparted to the wheel is
called

(a) mechanical efficiency

(b) hydraulic efficiency

(¢) overall efficiency

(d) turbine efficiency

(e) relative efficiency.

The ratio of the work done on the wheel to
the energy (or head of water) actually sup-
plied to the turbine is called

(a) mechanical efficiency

(b) hydraulic efficiency

(¢) overall efficiency

(d) turbine efficiency

(e) relative efficiency.

The flow rate in gear pump

(a) increases with increase in pressure

(b) decreases with increase in pressure

(¢) more or less remains constant with in-
crease in pressure

(d) unpredictable

(e) none of the above.

Impulse turbine is generally fitted
(a) at the level of tail race
(b) little above the tail race

9.104.

9.105.

9.106.

9.107.

9.108.

9.109.

9.110.

9.111.

OBJECTIVE TYPE QUESTIONS AND ANSWERS

(c¢) slightly below the tail race

(d) about 2.5 m above the tail race to
avoid cavitation

(e) about 2.5 m below the tail race to
avoid cavitation.

Francis, Kaplan and propeller turbines fall
under the category of

(a) Impulse turbines

(b) Reaction turbines

(c) Axial flow turbines

(d) Mixed flow turbines

(e) Reaction-cum-impulse turbines.

Reaction turbines are used for

(a) low head (b) high head
(¢) high head and low discharge
(d) high head and high discharge
(e) low head and high discharge.

The discharge through a reaction turbine
with increase in unit speed

(a) increases (b) decreases

(¢) remains unaffected

(d) first increases and then decreases

(e) first decreases and then increases.

The angle of taper on draft tube is
(a) greater than 15°

(b) greater than 8°

(c) greater than 5°

(d) less than 8°

(e) less than 3°.

Specific speed for reaction turbines ranges
from

(a) O0t0 4.5 (b) 10 to 100

(c) 80 to 200 (d) 250 to 300

(e) none of the above.

In axial flow fans and turbines, fluid enters
and leaves as follows

(a) radially, axially

(b) axially, radially

(c) axially, axially

(d) radially, radially

(e) combination of axial and radial.

Which place in hydraulic turbine is most
susceptible for cavitation

(a) inlet of draft tube

(b) blade inlet (¢) guide blade

(d) penstock (e) draft tube exit.

The suction lift of low-speed reciprocating
pumps
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9.112.

9.113.

9.114.

9.115.

9.116.

9.117.

(a) remains fairly constant upto water
temperature of 40°C and thereafter
decreases slowly first and then rapidly

(b) decreases linearly with increase in
temperature of water to be pumped

(¢) increases linearly with increase in
temperature of water to be pumped

(d) has no correlation with water tempera-
ture

(e) remains constant with increase in
walter temperatare.

It is possible to pump water available at

around 100°C under atmosphere condi-

tions using centrifugal pump placed near

the tank

(a) No (b) Yes

(c) Yes, only if pump is properly selected

(d) Yes, only if material of pump is
selected properly

(e) none of the above.

The ratio of submergence to lift in air lift
pump with increase of lift

(a) increases (b) decreases

(¢) remains same (d) unpredictable

(e) none of the above.

The reaction type hydraulic turbines usual-

ly have their shafts arranged

(a) vertically (b) horizontally

(¢) inclined

(d) may be either vertical or horizontal
depending upon capacity

(e) nore of the above.

Specific speed for axial flow turbines

varies from

(a) Oto 4.5 (b) 10to 100

(c) 80 to 200 (d) 250 to 350

(e) none of the above. ‘

Specific speed of hydraulic turbine is de-

pendent upon

(a) speed, power developed and flow

(b) speed, power developed and effective
head

(¢) speed, head and flow

(d) speed, mean diameter and head

(e) speed, mean diameter and flow.

Kaplan turbine

(a) is used where high head is available
(b) has poor part-load efficiency

(c) has inlet adjustable guide vanes

9.118.

9.119.

9.120.

9.121.

9.122.

9.123.

9.124.

9.125.
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(d) has adjustable runner blades
(e) is always located below the tail race
level.

In Kaplan turbine runner, the number of
blades is generally of the order

(@) 2-4 (b) 4-8
(c) 8-16 (d) 16-24
() 24-32.

In Francis turbine runner, the number of
blades is generally of the order of

(a) 24 b) 4-8
(c) 8-16 @ 16-24
(e) 24-32.

A draft tube is used with

(a) impulse turbine

(b) pelton wheel turbine

(¢) reaction turbines

(d) very high specific speed turbines
(e) axial turbine pumps.

For a given head the discharge through a

pelton turbine with increase in speed

(a) increases (b) decreases

(¢) remains unaffected

(d) depends upon specific speed only

(¢) may increase/decrease depending on
the length of draft tube.

According to the laws of proportionality
for homologous turbines, power is propor-
tional to

(a) DH (D = diameter H = head)

(b) D’'H
(c) D*H*"* (d) N\DE”
(e) DXH.

According to the laws of proportionality
for homologous turbines, speed is propor-
tional to

(a) VH/D (b) NH/D

(¢c) YH/D? (d) H*/D

(e) VHD.

According to the laws of proportionality
for homologous turbines, discharge is
proportional to

(@) DVH (b) DNH
(C) 0233/2 (d) DZH
(e) DH.

Francis turbine is
(a) radial flow turbine
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9.126.

9.127.

9.128.

9.129.

9.130.

9.131.

9.132.

(b) axial flow turbine

(¢) mixed flow turbine

(d) inward flow radial type turbine
(e) outward flow radial type turbine.

If pump NPSH requirements are not satis-
fied,

(a) it will not develop head

(b) it will be cavitated

(c¢) efficiency will be low

(d) it will consume excessive power

(e) no flow will take place.

Which of the following is not a rotary

pump
(a) gear (b) vane
(¢) screw (d) axial

(2) cam and piston.

Pick up the correct statement

Rotary pumps are

(a) just like centrifugal pumps

(b) suitable for both high flow and low
head

(c) positive displacement type

(d) suitable only for clean and clear li
quids

(e) have pulsating discharge.

Impellers for high heads usually have

(a) high specific speed

(b) low specific speed

(¢) medium specific speed

(d) any specific speed depending on flow
and speed

(e) variable specific speed.

As specific speed of a centrifugal pump

increases, it’s blade height

(a) increases (b) decreases

(c) remains unaffected

(d) increase or decrease depends on other
factors

(e) none of the above is true.

Which of the following pumps is used for
pumping viscous fluids

(a) centrifugal pump

(b) screw pump

(¢) reciprocating pump

(d) jet pump (e) air lift pump.

For flood control and irrigation applica-
tions, the pump generally used is

(a) centrifugal type

(b) reciprocating type

9.133.

9.134.

9.135.

9.136.

9.137.

9.138.

OBJECTIVE TYPE QUESTIONS AND ANSWERS

(c¢) axial flow type
(d) radial flow type
(e) screw type.

For small discharge and high heads which
pump is preferred

(a) centrifugal type

(b) reciprocating type

(¢) axial flow type

(d) radial flow type

(e) screw type.

Higher specific speed (161 to 500) of
centrifugal pump indicates, that pump is
(a) radial type (b) mixed flow type
(¢) axial flow

(d) any one of the above

(e) none of the above.

Fig. 9.5 shows the variation of efficiency,
head and power input of centrifugal pump
at various flows

Design

poilnt
]
|
Ccurve C |
!
]
B |
|
|
|
A I
1
1
!

100 200
~— % ot rated discharge
Fig. 9.5.

Curve A is for

(a) head (b) efficiency

(¢) power input  (d) all of the above
(e) none of the above.

Curve B is for (Refer Fig. 9.5)

(a) head (b) efficiency

(c) power input  (d) all of the above
(e) none of the above.

Curve C is for (Refer Fig. 9.5)

(a) head (b) efficiency

(¢) power input  (d) all of the above
(e) none of the above.

Fig. 9.6 shows the variation of efficiency,
head and power input of axial flow pump
of various flows. Curve A is for
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Curve ;
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1
i
B ’ c
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A
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| N
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Fig. 9.6.
(a) head (b) power input

9.139.

9.140.

9.141.

9.142.

9.143.

(c¢) efficiency (d) all of the above
(e) none of the above.

Curve B is for (Refer Fig. 9.6)

(a) head (b) power input
(¢) efficiency (d) all of the above
(e) none of the above.

Curve C is for (Refer Fig. 9.6)

(a) head (b) power point
(¢) efficiency (d) all of the above
(e) none of the above.

Cavitation in hydraulic turbine results in
(a) noise and vibration

(b) reduction of discharge

(¢) drop in output and efficiency

(d) rough surfaces

(e) all of the above.

The cavitation in reaction type hydraulic

turbines is avoided by

(a) using highly polished blade

(b) using stainless steel runner

(¢) running turbine at designed speed

(d) iustalling the turbine below the tail
race level

(e) all of the above.

Runaway speed of a hydraulic turbine cor-

responds to the condition of

(a) runner revolving freely without load
and with the gates wide open

(b) critical speed (c) breakage of runner

(d) speed obtained when load is suddenly
disconnected

(e) speed attained with failure of gover-
nor.

9.144.

9.145.

9.146.

9.147.

9.148.

9.149.
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The runaway speed of the Francis turbine
depending on the specific speed, varies
from

(a) 100—200%
(c) 200—245%
(e) upto 1000%.

Higher specific speed (300 to 1000) of tur-
bine indicates that turbine is

(a) Pelton wheel

(b) Kaplan

(¢) Francis

(d) any one of the above

(e) none of the above.

(b) 170—195%
(d) 400—500%

Choose the wrong statement

(a) impulse type hydraulic turbine is
suited for high heads

(b) propeller type hydraulic turbine is
suited for low heads

(c) Francis turbine is medium speed tur-
bine, suitable for medium heads

(d) impulse type turbine is high specific
speed turbine

(e) for higher speeds more than one run-
ner may be employed on one shaft on
horizontal shaft arrangement.

Choose the wrong statement for hydraulic
turbines

(a) speed (N) OLTID- (D = diameter)

(b) Power (P) o. D*
(¢) NoVH

(d) PoH"”

(e) PaN.

A centrifugal pump draws in too much
power compared to design value. It could
be due to

(a) air leakage

(b) presence of air in water

(c) hot liquid

(d) heavy liquid

(e) reverse rotation of pump.

Fig. 9.7, shows three curves A, B, C for

three hydraulic turbines between load and

efficiency. These turbines respectively are

(a) adjustable blade propeller, (ABP),
fixed blade propeller, (FBP), and
Francis turbine (FT)

(b) FBP, FT, ABP

(c) FBP, ABP, FT

(H = head)
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9.150.
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9.152.
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9.154.
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Fig: 9:7.
(d) FT, ABP, FBP

(e) FT, FBP, ABP.

No flow interaction would occur with air
vessel in a double acting reciprocating
pump in the following crank angle position
(a) 0 and 90°

(b) 90° and 180°

(c) 45° and 125°

(d) 39° 34’ and 140° 26’

(e) 16° 34’ and 164° 26’

Air vessels used in reciprocating pumps
are initially filled with

(a) compressed air

(b) water

(c) water at high pressure

(d) vacuum

(e) none of the above

Air vessels in reciprocating pump are used
to

(a) smoothen flow

(b) reduce acceleration to minimum

(¢) increase pump efficiency

(d) save pump from cavitation

(e) increase pump head.

Saving of work done and power by fitting
an air vessel to single acting reciprocating
pump is of the order of

(@) 39.2% (b) 49.2%
(c) 68.8% (d) 84.8%
(e) 91.6%.

Saving of work done and power by fitting
an air vessel to double acting reciprocating
pump is of the order of

(a) 39.2% (b) 49.2%
(c) 68.8% (d) 84.8%
(e) 91.6%.
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According to fan laws, for fans having
constant wheel diameter, the air or gas
capacity varies

(a) directly as fan speed

(b) square of fan speed

(¢) cube of fan speed

(d) square root of fan speed

(e) none of the above.

According to fan laws, for fans having
constant wheel diameter, the pressure
varies '

(a) directly as fan speed

(b) square of fan speed

(¢) cube of fan speed

(d) square root of fan speed

(e) none of the above.

According to fan laws, for the fans having
constant wheel diameters, the power
demand varies

(a) directly as fan speed

(b) square of fan speed

(c) cube of fan speed

(d) square root of fan speed

(e) none of the above.

According to fan laws, at constant speed
and capacity, the pressure and power vary
(a) directly as the air or gas density

(b) inversely as square root of density
(c) inversely as density

(d) as square of density

(e) as square root of density.

According to fan laws, at constant pres-
sure, the speed capacity and power vary
(a) directly as the air or gas density

(b) inversely as square root of density
(c) inversely as density

(d) as square of density

(e) as square root of density.

According to fan laws, at constant weight
of air or gas, the speed, capacity and pres-
sure vary '

(a) directly as the air or gas density

(b) inversely as square root of density
(c) inversely as density

(d) as square of density

(e) as square root of density.

Capacity of hydraulic accumulator is
generally specified as
(a) quantity of liquid accumulated
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() maximum flow rate through ac-
cumulator
(c) height raising capability of ac-

9.162.

9.163.

9.164.

9.165.

9.166.

cumulator
(d) maximum pressure developed
(¢) maximum energy stored.

Pressure intensifier increases the pressure
in proportion to

(a) ratio of diameters

(b) square of ratio of diameters

(¢) inverse ratio of diameters

(d) square of inverse ratio of diameters
(e) fourth power of ratio of diameters.

A hydraulic accumulator normally consists

of

(a) two cylinders, two rams and a storage
device

(b) a cylinder and a ram

(¢) two co-axial rams and two cylinders

(d) a cylinder, a piston, storage tank and
control valve

{e) special type of pump with storage
device and a pressure regulator.

A hydraulic intensifier normally consists

of

(a) two cylinders, two rams and a storage
device

(b) a cylinder and a ram

(¢) two co-axial rams and two cylinders

(d) a cylinder, a piston, storage tank and
control valve

(e) special type of pump with storage
device and a pressure regulator.

Hydraulic accumulator is used for

(a) accumulating oil

(b) supplying large quantities of oil for
very short duration

(c) generally high pressures to operate
hydraulic machines

(d) supplying energy when main supply
fails

(e) accumulating hydraulic energy.

Maximum impulse will be developed in
hydraulic ram when

{a) waste valve closes suddenly

(b) supply pipe is long

(c) supply pipe is short

(d) ram chamber is large

(e) supply pipe has critical diameter,

9.167.
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The maximum continuous power available
from a hydroelectric plant under the most
adverse hydraulic conditions, is known as
(a) Base power  (b) Firm power

(¢) Primary power (d) Secondary power
(e) Installed capacity.

A plot between power generated in MW
and time is known as

(a) Load curve

(b) Load duration curve

(¢) Load factor  (d) Demand curve
(e) None of the above.

Load factor is equal to

@ Peak load in a certain period
Average load during that period

(®)

Average load over a certain period

Maximum load occurring during

the same period
Average load over a cetain period
Plantinstalled capacity

d) Average plant capacity utilization
( Actual load or plant during that period
(e) None of the above.

©

Average generation in KWH per year
Installed capacity in kW X hrs per year
known as
(a) Plant factor (b) Capacity factor
(¢) Use factor (d) Any of the above
(e) None of the above.

The ratio of maximum load to rated plant
capacity is known as

(a) Load factor  (b) Utilization factor
(¢) Maximum load factor

(d) Capacity factor

(e) Plant factor.

Portion of the installed reserve kept in
operable condition but not placed in ser-
vice to supply the peak load is known as
(a) Operating reserve

(b) Spinning reserve

(¢) Cold reserve (d) Hot reserve

(e) Non-spinning reserve.

Capacity of a hydroelectric plant in service
in excess of the peak load is known as
(a) Operating reserve

(b) Spinning reserve

(¢) Cold reserve

(d) Hot reserve

(e) Peak reserve.
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Engineering Mechanics

10.1.

10.2.

10.3.

104.

10.5.

10.6.

10.7.

The unit of force in S.I. units is

(a) kilogram (b) newton

(¢) watt (d) dyne

(e) joule.

The unit of work or energy in S.1. units is
(a) newton (b) pascal

(¢) kilogram metre

(d) watt (e) joule.

The unit of power in S.I. units is

(a) newton metre (b) watt

(¢) joule (d) kilogram metre/sec.
(e) pascal per sec.

Forces are called concurrent when their
lines of action meet in

(a) one point (b) two points

(¢) plane (d) perpendicular planes
(e) different planes.

Forces are called coplanar when all of them
acting on body lie in

(a) one point (b) one plane

(c¢) different planes

(d) perpendicular planes

(e) different points.

A force acting on a body may

(a) introduce internal stresses

(b) balance the other forces acting on it
(¢) retard its motion

(d) change its motion

(e) all of the above.

Which is the correct statement about law of

polygon of forces ?

(a) if any number of forces acting at a
point can be represented by the sides

10.8.

10.9.

10.10.

of a polygon taken in order, then the
forces are in equilibrium

if any number of forces acting at a
point can be. represented in direction
and magnitude by the sides of a
polygon, then the forces are in equi-
librium

if a polygon representing forces acting
at a point is closed then forces are in
equilibrium

if any number of forces acting at a
point can be represented in direction
and magnitude by the sides of a
polygon taken in order, then the forces
are in equilibrium

(e) none of the above.

()

()

(d)

Effect of a force on a body depends upon
(@) magnitude

(b) direction

(¢) position or line of action

(d) all of the above

(e) none of the above.

If a number of forces act simultaneously on

a particle, it is possible

(a) not a replace them by a single force

(b) to replace them by a single force

(c) to replace them by a single force
through C.G.

(d) to replace them by a couple

(e) to replace them by a couple and a
force.

If the resultant of two forces P and Q acting
at an angle O makes an angle o with P, then
Psin 9

@ lmlm:Q—Pcos
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Q sin 6
t =
(b) tancx P+ QcosB
Psin®
© lana_P-l-QtanG
__Qsin®
@ tan o= p e
Psin6
(&) tan o= sin®
10.11. A force is completely defined when we
specify

10.12.

10.13.

10.14.

10.15.

(a) magnitude

(b) direction

(¢) point of application
(d) all of the above

(e) none of the above.

If two equal forces of magnitude P act at
an angle 6°, their resultant will be

(a) P/2cos6/2 (b) 2P sin 0/2

(¢) 2Ptan©/2  (d) 2P cos0/2

(e) Psin 6/2.

The algebraic sum of the resolved parts of
a number of forces in a given direction is
equal to the resolved part of their resultant
in the same direction. This is as per the
principle of

(a) forces

(b) independence of forces

(¢) dependence of forces

(d) balance of force

(e) resolution of forces.

The resolved part of the resultant of two

forces inclined at an angle 0 in a given

direction is equal to

(a) the algebraic sum of the resolved parts
of the forces in the given direction

(b) the sum of the resolved parts of the
forces in the given direction

(c) the difference of the forces multiplied
by the cosine of 6

(d) the sum of the forces multiplied by the
sine of -0

(e) the sum of the forces multiplied by the
tangent of 6.

Which of the following do not have identi-
cal dimensions ?

(a) Momentum and impulse

(b) Torque and energy

(¢) Torque and work

(d) Kinetic energy and potential energy

10.16.

10.17.

10.18.

10.19.

10.20.

10.21.

10.22.

10.23.
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(¢) Moment of a force and angular
momentum.

Which of the following is not the unit of
distance ?

(a) angstrom
(c¢) micron
(e) milestone.

(b) light year
(d) millimetre

Which of the following is not the unit of
power ?

(a) KW (kilowatt) (b) hp (horse power)
(¢) kcal/sec (d) kg m/sec

(e) kcal/kg sec.

Which of the following is not the unit of
work, energy and heat ?

(a) kcal (b) kgm

(¢) kWhr (d) hp

(e) hp hr.

Which of the following is not the unit of
pressure ?

(a) kg/cm2 (b) ata

(¢) atmosphere (d) mm of wcl

(e) newton.

The weight of a body is due to

(a) centripetal force of earth

(b) gravitational pull exerted by the earth

(c) forces experienced by body in atmos-
phere

(d) force of attraction experienced by par-
ticles

(e) gravitational force of attraction
towards the centre of the earth.

The forces, which meet at one point, but
their lines of action do not lie in a plane,
are called

(a) coplanar non-concurrent forces

(b) non-coplanar concurrent forces

(¢) non-coplanar non-concurrent forces
(d) intersecting forces

(e) none of the above.

When trying to turn a key into a lock, fol-
lowing is applied

(a) coplanar force

(b) ron-coplanar forces

(¢) lever

(d) moment

(e) coupie.

Which of the following is not a scalar
quantity

(a) time (b) mass
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10.24.

10.25.

10.26.

10.27,

10.28.

10.29.

(¢) volume
(e) acceleration.

(d) density

According to principle of transmissibility

of forces, the effect of a force upon a body

is

(a) maximum when it acts at the centre of
gravity of a body

(b) different at different points in its line
of action

(c) the same at every point in its line of
action

(d) minimum when it acts at the C.G. of
the body

(e) none of the above.

Which of the following is a vector quantity

(a) energy (b) mass
(c) momentum (d) angle
(e) speed.

The magnitude of two forces, which when
acting at right angle produce resultant force
of V10kg and when acting at 60° produce

resultant of ‘/—1-3-kg. These forces are
(a) 2 and V6

(b) 3 and 1 kg

(¢) V5 and V5

(d) 2and 5

(e) none of the above.

A number of forces acting at a point will be

in equilibrium if

(a) their total sum is zero

(b) two resolved parts in two directions at
right angles are equal

(c) sum of resolved parts in any two per-
pendicular directions are both zero

(d) all of them are inclined equally

(e) none of the above.

Two non-collinear parallel equal forces ac-
ting in opposite direction

(a) balance each other

(b) constitute a moment

(c) constitute a couple

(d) constitute a moment of couple

(e) constitute a resultant couple.

According to principle of moments

(a) if a system of coplanar forces is in
equilibrium, then their algebraic sum
is zero

(b) if a system of coplanar forces is in
equilibrium, then the algebraic sum of

10.30.

10.31.

10.32.

10.33.

OBJECTIVE TYPE QUESTIONS AND ANSWERS

their moments about any point in thelir
plane is zero

(¢) the algebraic sum of the moments of
any two forces about any point is equal
to moment of theirresultant about the
same point

(d) positive and negative couples can be
balanced

(e) none of the above.

Which of the following is not a vector
quantity

(a) weight (b) velocity
(¢) acceleration (d) force
(¢) moment.

According to law of triangle of forces

(a) three forces acting at a point will be in
equilibrium

(b) three forces acting at a point can be
represented by a triangle, each side
being proportional to force

(c) if three forces acting upon a patticle
are represented in magnitude and
direction by the sides of a triangle,
taken in order, they will be in equi-
librium

(d) if three forces acting at a point are in
equilibrium, each force is proportional
to the sine of the angle between the
other two

(e) none of the above.

A known force R is to be replaced by two

forces P and Q parallel to it and at distance

aand b from R (Refer Fig. 10.1). Force P

will be equal to

<% b
' L
Fig. 10.1
(a) R/2 (b) R
Rb Ra
© a+b @ a+b

(e) none of the above.

If a rigid body is in equilibrium under the

action of three forces, then

(a) these forces are equal

(b) the lines of action of these forces meet
in a point
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10.34.

10.35.

10.36.

10.37.

10.38.

(¢c) the lines of action of these forces are
parallel

(d) (b) and (¢) above

(e) none of the above.

If two forces each equal to P in magnitude
act at right angles, their effect may be
neutralised by a third force acting along
their bisector in opposite direction whose
magnitude is equal to '

(@) 2P (b) P72
(c) 2P (d) P2
(e) 3P. ,

The resultant of two forces Pand Q in-
clined at angle 0 will be inclined at follow-
ing angle w.r.t. P
_e_ -1 Q sin 8

@3 (b) tan s  cos B
1 PsinB

Q+PcosH

-1_Qcos

(@ tan S P sn®

Pcos 9
Q+Psinf’

D’ Alembert’s principle is used for

(a) reducing the problem of kinetics to
equivalent statics problem

(b) determining stresses in the truss

(c) stability of floating bodies

(d) designing safe structures

(e) solving kinematic problems.

(¢) tan”

(e) tan™!

A heavy ladder resting on floor and against

a vertical wall may not be in equilibrium,

if

(a) the floor is smooth, the wall is rough

(b) the floor is rough, the wall is smooth

(¢) the floor and wall both are smooth sur-
faces

(d) the floor and wall both are rough sur-
faces

(e) will be in equilibrium under all condi-
tions.

According to Lami’s theorem

(@) three forces acting at a point will be in
equilibrium

(b) three forces acting at a point can be
represented by a triangle, each side
being proportional to force

(c) if three forces acting upon a particle
are represented in magnitude and

10.39.

10.40.

10.41.

10.42.

10.43.
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direction by the sides of a triangle, taken
in order, they will be in equilibrium

(@) if three forces acting at a point are in
equilibrium, each force is proportional
to the sine of the angle between the
other two

(e) none of the above.

Two coplanar couples having equal and op-

posite moments

(a) balance each other

(b) produce a couple and an unbalanced
force

(¢) are equivalent

(d) produce a moment of couple

(e) can not balance each other.

A framed structure is perfect if it contains
members equal to

(@) 2n-3 b)) n-1

(¢) 2n—1 (dn-2

(e) 3n—-2.

where n = number of joints in a frame

At what height from the base of a pillar
must the end of a rope of given length (J)
be fixed so that a man standing on the
ground and pulling it at the other end with
given force may have the greatest tendency
to make the pillar overturn

(a) 172 b) 21/3

(c) 12 (d) 31/4

(e) Vir2.

The product of either force of couple with
the arm of the couple is called

(a) resultant couple

(b) moment of the forces

(¢) resulting couple

(d) moment of the couple

(e) none of the above.

In determining stresses in frames by

methods of sections, the frame is divided

into two parts by an imaginary section

drawn in such a way as not to cut more than

(a) two members with unknown forces of
the frame

(b) three members with unknown forces of
the frame

(¢) four members with unknown forces of
the frame

(d) three members with known forces of
the frame

(e) four members with two known forces.
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10.44.

10.45.

10.46.

10.47.

10.48.

10.49.

10.50.

The centre of gravity of a uniform lamina
lies at’

(a) the centre of heavy portion

(b) the bottom surface

(c¢) the mid point of its axis

(d) all of the above

(e) none of the above.

Centre of gravity of a solid cone lies on the

axis at the height

(a) one-fourth of the total height above
base

(b) one-third of the total height above base

(c) one-half of the total height above base

(d) three-eighth of the total height above
the base

(e) none of the above.

Centre of percussion is

(a) the point of C.G.

(b) the point of metacentre

(c) the point of application of the resultant
of all the forces tending to cause a
body to rotate about a certain axis

(d) point of suspension

(e) the point in a body about which it can
rotate horizontally and oscillate under
the influence of gravity.

Centre of gravity of a thin holiow cone lies

on the axis at a height of

(a) one-fourth of the total height above
base

(b) one-third of the total height above base

(c) one-half of the total height above base

(d) three-eighth of the total height above
the base

(d) none of the above.

The units of moment of inertia of an area
are

(a) kg m? (b) m’

(c) kg/m’ (d) m’

() kg/m®.

The centre of percussion of the

homogeneous rod of length L suspended at
the top will be

(@) L/2 (b) L/3

(c) 3L/4 (d) 2L/3

(e) 3L/8.

The centre of gravity of a triangle lies at
the point of

(a) concurrence of the medians

10.51.

10.52.

10.53.

10.54.

10.55.

10.56.

10.57.

OBJECTIVE TYPE QUESTIONS AND ANSWERS

(b) intersection of its altitudes

(c¢) intersection of bisector of angles
(d) intersection of diagonals

(e) all of the above.

The units of moment of inertia of mass are

(a) kg m* ) m*
©) kg2/rn2 (d) kg/m
(e) m/kg.

The possible loading in various members
of framed structures are

(a) compression or tension

(b) buckling or shear

(c¢) shear or tension

(d) all of the above

(e) bending.

A heavy string attached at two ends at same
horizontal level and when central dip is
very small approaches the following curve
(a) catenary  (b) parabola

(¢) hyperbola (d) elliptical

(e) circular arc.

A trolley wire weighs 1.2 kg per metre
length. The ends of the wire are attached to
two poles 20 metres apart. If the horizontal
tension is 1500 kg find the dip in the mid-

dle of the span

(a) 2.5 cm ) 3.0 cm”
(c) 4.0 cm (d) 50 cm
(e) 2.0 cm.

From a circular plate of diameter 6 cm is
cut out a circle whose diameter is a radius
of the plate. Find the c.g. of the remainder
from the cen‘re of circular plate

(a) 0.5 cm () 1.0 cm
(¢) 1.5cm (d) 2.5cm
(e) 0.25 cm.

A rope is wrapped twice around a rough
pole with a coefficient to friction p. It is
subjected to a force F, at one end. A

gradually increasing force F, is applied at
the other end till the rope just starts slip-
ping. At this instant the ratio of F, to F| is
@ 1 OXa

(c) e* @ %

(e) none of the above.

M.L of a thin circular ring of radius r and
mass M about an axis perpendicular to
plane of ring is
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(@) Mr* (b) =
2 2 2 2
(c) 3 Mr (d) §Mr
MP
(&) 5
10.58. Pick up the incorrect statement from the

10.59.

10.60.

10.61.

10.62.

following :

(a) The C.G. of a circle is at its centre

(b) The C.G. of a triangle is at the inter-
section of its medians

(¢) The C.G. of a rectangle is at the inter-
section of its diagonals

(d) The C.G. of a semicircle is at a dis-

tance of r/2 from the centre
(e) The C.G. of an ellipse is at its centre.

The centre of percussion of a solid cylinder
of radius r resting on a horizontal plane
will be

(@) 172 (b) 2r/3
(c) r/4 (@) 3r/2
(e) 3r/4.

M.I. of a circular area about an axis perpen-
dicular to the area is

4
(a) M7 ) =-
2 2 2 2
(C) g Mr (d) ~3- Mr
Mr
(&) =~
The MLL of a thin ring, external. diameter

D, internal diameter d, about an axis per-
pendicular to the plane of the ring is

@) g O'+dy &) T 0 -

v ot (T 4
© 3; D' +d) (@ 35 @ +D)
(e) %(D"‘—d“).

In the equation of virtual work, following

force is neglected

(a) reaction of ;any smooth surface with
which the body is in contact

(b) reaction of a rough surface of a body
which rolls on it without slipping

(c) reaction at a point or an axis, fixed in

- space, -around which a body is con-

strained to turn

10.63.

10.64.

10.65.

10.66.

10.67.

10.68.
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(d) all of the above
(e) none of the above.

If a suspended body is struck at the centre
of percussion, then the pressure on the axis
passing through the point of suspension
will be ~

(@) maximum () minimum

(¢) zero (d) infinity

(e) same as the force applied.

MLL of a solid sphere is -

4

(@) M7 ® -

2. 5 2.5
(¢) g.Mr @ §M"

Mmr
(& ==
The resultant of the following three
couples

20 kg force, 0.5 m arm, + ve sense
30 kg force, 1 m arm, — ve sense
40 kg force, 0.25 m armn, + ve sense
having arm of 0.5 m will be

(a) 20 kg, — ve sense

(b) 20 kg, + ve sense

(c) 10 kg, + ve sense

(d) 10 kg, — ve sense

(e) 45 kg, + ve sense.

M.L of ah elliptical area having major and
minor diameters as x and y, about the major
axis is

3
(@ (b H4-
3
() Lil (d) gxzy2
(e) gxﬁ-
M.L of thin spherical shell is
, 4
(@) MP* 0] 12’-
2 2,,2
© 3 M (d) 3 Mr
MP
(&) ——. -
P

Angle of friction is the '

(a) angle between normal reaction and the

" resultant of normal reaction and the
limiting friction
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10.69.

10.79.

10.71.

10.72.

10.73.

¢b) ratio of lirniting friction and normal
“reaction

{¢¥ the ratio of minimum friction force to
the friction force acting when the body
is just about to move

(d) the ratio of minimum friction force to
friction force acting when the body is
in motion

(e) ratio of static and dynamic friction.

The coefficient of friction depends on
(a) area of contact

(b) shape of surfaces

(c) strength of surfaces

(d) nature of surface

(e) all of the above.

Least force required to draw a body up the

inclined plane is W sin (plane inclination +

friction angle) applied in the direction

(a) along the plane

(b) horizontally

(c) vertically

(d) at an angle equal to the angle of fric-
tion to the inclined plane

(e) unpredictable.

The ratio of limiting friction and normal
reaction is known as

(a) coefficient of friction

(b) angle of friction

(¢) angle of repose

" (d) sliding friction

(e) friction resistance.

Which one of the following statements is

not correct

(a) the tangent of the angle of friction is
equal to coefficient of friction

(b) the angle of repose is equal to angle of
friction

(c) the tangent of the angie of repose is
equal to coefficient of friction

(d) the sine of the angle of repose. is equal
to coefficient to friction

(¢) none of the above.

On a ladder restung on smooth ground and
leaning against vertical wali, the force of
friction will be

.(a) towards the wall at its upper end

(b) away from the wall at its upper end
(¢} upwards at its upper end

() downwards at its upper end

(#) nonac of the ubove.

10.74.

10.75.

10.76.

10.77.

10.78.

10.79.

OBJECTIVE TYPE QUESTIONS AND ANSWERS

On the ladder resting on the ground and

leaning against a smooth vertical wall, the

force of friction will be

(a) downwards at its upper end

(b) upwards at its upper end

(c) perpendicular to the wall at its upper
end

(d) zero at its upper end

(e) none of the above.

The velocity of a body on reaching the
ground from a height 4, is given by

(@) v=2gh (b) v=2gh"

(c) v= \12gf1 (d) v=1/N2gh

(e) v= 2%

Frictional force encountered after com-

mencement of motion is called
(a) post friction

(b) limiting friction

(c¢) kinematic friction

(d) frictional resistance

(e) dynamic friction.

Coefficient of friction is the

(a) angle between normal reaction and the
resultant of normal reaction and the
limiting friction

(b) ratio of limiting friction and normal
reaction

(c) the friction force acting when the body
is just about to move

(d) the friction force acting when the body

" is in motion

(e) tangent of angle of repose.

Pick up wrong statement about friction

force for dry surfaces. Friction force is

(a) proportional to normal load between
the surfaces

(b) dependent on the materials of contact
surface

(c) proportional to velocity of sliding

(d) independent of the area of contact sur-
faces

(e) none of the above is wrong staternent.

A body of weight W on inclined plane of
o being pulled up by a horizontal force P
will be on the point of motion up the plane
when Pisequalto |
(ay W (b) Wsin (ot + ¢)
(c) Wian(a+¢) (d) Wtan (o —¢)
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10.80. A particle moves along a straight line such
that distance (x) traversed in ¢ seconds is
given by x=1r> (t—4), the acceleration of
the particle will be given by the equation

(@) 3 -2t (b) 37+ 2
(c) 61—8 (d) 6r—4
(e) 668t

10.81. If rain is falling in the opposite direction of
the movement of a pedestrain, he has to
hold his umbrella
(a) more inclined when moving
(b) less inclined when moving
(cy more inclined when standing
(d) less inclined when standing
(e) none of the above.

10.82. Cartesian equation of a trajectory is

2
@ y=xsino-—f
2usin® o

2
(&) y=xtai o~ —5——
2u” tan” o

2
(¢) y=xtana - &

2 2
2u” cos” o

10.83. Total time (¢) of the flight of a projectile on
a horizontal plane is equal to « = velocity
of projection, x = angle of projection

@ ,:zuz_na (b) 1= 2O
2u tan a 2u cot ¢

© t=T (d) t=
(e) none of the above.

10.84. The escape velocity from the surface of
the earth is approximatcly equat to
(@) 9.81 km/sec (b) 11.2 km/sec
(c) 14 km/sec (d) 22 kmm/sec
(e) none of the above.

10.85. For maximum range of a projectile, the
angle of projection should be

(a) 30° (b) 45°
(c) 60° (d) 36°
(e) 90°.

106.86.

10.87.

10.88.

10.89.

10.90.

10.91.
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A projectile is fired at an angle 6 to the
vertical. Its horizontal range will be maxi-
mum when 0 is

(a) 0° (b) 30°
(c) 45° (d) 60°
(e) 90°.

If the velocity of projection is 4 m/sec and
the angle of projection is a°, the maximum
height of the projectile on a horizontal

plane is -
2 2 2 .2
u cos” o u” sin“o

(@) —— by ——

2g 2
() u” tan’ o @ u?sin® o

2 8
) U sin o

Limiting force of friction is the

(a) tangent of anglc between normal-reac-
tion and the resultant of normal reac-
tion and limiting friction

(b) ratic of limiting friction and normal
reaction

(c) the friction force acting when the body
1S just about to move

{d) the friction force acting when the body
is in motion

(e) minimum force of friction.

Coulomb friction is the friction between

(a) bodies having relative motion

(b) two dry surfaces

(¢) two lubricated surfaces

(d) solids and liquids

(e) electrically charged particles.

Dynamic friction as compared to static fric-

tion is

(a) same

(b) more

(¢) less

{d) may be less of more depending on na-
ture of surfaces and velocity

(e) has no correlation.

Two bodies of 100 kg and 400 kg are rest-
ing on two inclined.planes o and § towards
each other and the bodies are joined
together by a string passing over a pulley
connected at the top of inclined planes.
Coefficient of friction for two bodics with
their inciined planes are p,; and y,. Tension
in string will b
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10.92.

10.93.

10.94.

10.95.

10.96.

(a) 100 kg (b) 300 kg
() 400€g (d) 500 kg
(e) 600 kg.

Tangent of angle of friction is equal to
(a) kinetic friction

(b) limiting friction

(¢) angle of repose

(d) coefficient of friction

(e) friction force.

Kinetic friction is the

(a) tangent of angle between normal reac-
tion and the resultant of normal reac-
tion and the limiting friction

(b) ratio of limiting friction and normal
reaction

(¢) the friction force acting when the body
is just about to move

(d) the friction force acting when the body
is in motion

(e) dynamic friction.

The effort required to be applied paraliel to

plane, to move a body of weight W upon

rough inclined plane (1 = coeff. of friction

=tan ¢) with inclination o to horizontal is

(@) Wtan o (b) Wtan (o+¢)

(c) Wtan(o.—¢)

(d) W(sino.+ L cos o)

(e) W(cos o+ L sin o).

The effort required to lift a load W on a
screw jack with helix angle o and angle of
friction ¢ is equal.to

(a) Wian (a+¢)

(b) W tan (o~ ¢)

(c) Wcos (o +¢)

(d) Wsin (o +¢)

(e) W(sino + cos ).

A semi-circular disc rests on a horizontal
surface with its top flat surface horizontal
and circular portion touching down. The
coefficient of friction between semi-
cricular disc and horizontal surface is L.
This disc is to be pulied by a horizontal
force applied at one edge and it always
remains horizontal. When the disc is ahout
to start moving, its top horizontal force will
(a) remain horizontal

(b) slant up towards direction of pull

(c) slant down towards direction of pull
(d) unpredictable

(e) none of the above.

10.97.

10.98.

10.99.

10.100.

10.101.

10.102.

16.103.

OBJECTIVE TYPE QUESTIONS AND ANSWERS
A particle inside a hollow sphere of radius
. . . .. 1
r, having coefficient of friction % can

rest upto height of

(a) r/2 ) r/4
(c) r/8 (d) 0.134r
(e) 3r/8.

The algebraic sum of moments of the for-
ces forming couple about any point in
their plane is .

(a) equal to the moment of the couple
(b) constant

(c) both of above are correct

(d) both of above are wrong

(e) none of the above.

A single force and a couple acting in the
same plane upon a rigid body

(a) balance each other

(b) cannot balance each other

(¢) produce moment of a couple

(d) are equivalent

(e) none of the above.

It three forces acting in one plane upon a
rigid body, keep it in equilibrium, then
they must either

(a) meet in a point

(D). be all parallel

(c) at least two of them must meet

(d) all the above are correct

(e) none of the above.

The maximum frictional force which
comes into play when a body just begins
to slide over another surface is called

(@) limiting friction

(b) sliding friction

(¢) rolling friction

(d) kinematic friction

(e) dynamic friction.

The co-efficient of friction depends upon
(a) nature of surfaces

‘(b) .area of contact

{¢) shape of the surfaces

{(d) all of the above.

(e) (a) and (b) above.

According to parallel axis theorem for a
plane area A, the M.IL. about the axes XX
and YY separated by distance r,

(a) Iy=1,§+Ar2 ) L=1-Ar
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10.104.

10.105.

10.106.

10.107.

10.108.

10.109.

10.110.

(¢) L. +1,=AF

(@) 1=="

e) l,= .
TAP

The necessary condition for forces to be

in equilibrium is that these should be

(a) coplanar

(b) meet at one point

(¢) both (a) and (b) above

(d) all be equal (e) something else.

If three forces acting in different planes
can be represented by a triangle, these
will be in

(a) non-equilibrium

(b) partial equilibrium

(¢) full equilibrium

(d) unpredictable

(e) none of the above.

If n = number of members and j = number
of joints, then for a perfect frame, n =

(@) j-2 by 2j -1
(c) 2j-3 @ 3j-2
(e) 2j—4.

A body moves, from rest with a constant
acceleration of 5 m per sec. The distance
covered in 5 sec is most nearly

(@) 383 m (b) 62.5m
(c) 96 m (d) 124 m
(e) 240 m.

A flywheel on a motor goes from rest to
1000 rpm in 6 sec. The number of revolu-
tions made is nearly equal to

(@) 25 (b) 50

(c) 100 (d) 250

(e) 500.

V= % % =36 is the equation of a
(a) cricle (b) ellipse

(c) parabola (d) hyperbola

(e) spiral of Archimedes.

Which of the following is the locus of a
point that moves in such a manner that its
distance from a fixed point is equal to its
distance from a fixed line multiplied by a
constant greater than one

(a) ellipse (b) hyperbola

(¢) parabola (d) circle

(e) none of the above.

10.111.

10.112.

10.113.

10.114.

10.115.

10.116.
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Which of the following is not the unit of

energy
(a) kgm (b) kcal
(c) watts (d) watt hours

() kgm X (m/ sec)z.

A sample of metal weighs 219 gms in air,

180 gms in water, 120 gms in an unknown

fluid. Then which is correct statement

about density of metal

(a) density of metal can’t be determined

(b) metal is twice as dense as water

(¢) metal will float in water

(d) metal is twice as dense as unknown
fluid

(e) none of the above. 7

The C.G. of a solid hemisphere lies on the

central radius

(a) at distance % from the plane base

(b) at distance %r_ from the plane base

3r

3
(d) at distance % from the plane base

(c) at distance — from the plane base

(e) at distance é from the plane base.

The C.G. of a trapezium of 'base ‘b’,
height ‘h’ and upper side ‘a’ lies at fol-
lowing distance from the base

h(2a+b h{ atb
@31%+p ® 312+ b
h{a+2b h(2a+b
(6)3 a+b @ 2{ a+b
h(2a+b
© 4| a+b

The C.G. of an isosceles triangle with
base ‘a’ and other sides ‘b’ lies at follow-
ing distance from the base

(a) 3 (2] 3
2d - o Va® - 2b?

©) 6 @ 6
\Maz -

(e) — -

According to theorem of perpeunaicular
axes, if I, and /,, be the M.I. of a lamina



10.117.

10.118.

10.119.

about xxandyy axes, then M.l of the
lamina about axis zz, which is perpen-
dicular to xx and yy, equal to

(a) I+ 1, (b) L %1,
Ixt Iyy
(¢) 1. (d) E

vy
(&) N+ E,.
The C.G. of a plane lamina will not be at
its geometrical centre in the case of a

(a) right angled triangle

(b) equilateral triangle

(c) square (d) circle

(e) rectangle.

Moment of inertia of a rectangular area of
base b and height d about x-axis is given

by

(a) %di ) b—f-
(¢) % (d) %
(e) %‘E-

The C.G. of a right circular solid cone of
height /i lies at the following distance
from the base

- (ay h/2 (by h/3
(c) h/6 (d) h/4
(e) 3h/5.

10.120.

10.121.

Moment of inertia of a circular area,
whose diameter is d, about an axis perpen-
dicular to the area, passing through its
centre is given by

nd' rd'
@ G b) 33
nd' rd*
© 5 @ 6
rd*
(&) Sq

M.I. of a hollow circular cross section (in-
side diameter d and outside diameter D)
about horizontal axis is

(@ f= O =d) by T _d)

16(D*
T 4 T 1
() 35 —d (dyzz (D )

(e) é‘z (D* - ).

10.122.

19.123.

10.124.

10.125.

10.126.

10.127.

10.128.

OBJECTIVE TYPE QUESTIONS AND ANSWERS

The M.L of hollow circular section about
a central axis perpendicular to section as
compared to its M.I. about horizontal axis
is

{a) same

(¢) half

(e) one fourth.

(b) double
(d) four times

Moment of inertia of a right circular
cylinder of radius r and mass M about its
axis is given by

@ M7 o M7
M7 Ll
(© =~ @3

Moment of inertia of a triangle of base a
and height h, about the base is given by

ah’ ak’
(a) 3 (32 2
ah? ah’
(o) 6 (@ 12
ah’®
(e) 3

M.L of a triangular section of base a and
height 4 about an axispassing through its
c.g. and parallel to base is

ak® ah’®
(@ % ® 43
ah’® ak®
© 36 G
ah’®
(€ g

Which of the following is the example of
lever of first order

(a) arm of man

(b) pair of scissors

(¢) pair of clinical tongs

(d) all of the above

(e) none of the above.

A pair of smith’s tongs is an example of
the lever of

(a) zeroth order (b) first order

(¢) second order (d) third order

(e) fourth order.

In the lever of third order, load W, effort
P and fulcrum F are oriented as follows
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10.129,

10.130.

10.131.

10.132.

10.133.

10.134,

(@) W between P and F

(b) F between W and P

(c¢) P between Wand F

(d) W, P and F all on one side
(¢) none of the above.

The angle which an inclined plane makes
with the horizontal when a body placed on
it is about to move down is known as
angle of

(a) friction

(¢) repose

(e) static friction.

(b) limiting friction
(d) kinematic friction

In actual machines _

(@) mechanical advantage is greater than
velocity ratio

(b) mechanical advantage is equal to
velocity ratio

(¢) mechanical advantage is less than
velocity ratio

(d) mechanical advantage is unity

(e) none of the above.

In ideal machines _

(a) mechanical advantage is greater than
velocity ratio

(b) mechanical advantage is equal to
velocity ratio

(¢) mechanical advantage is less than
velocity ratio

(d) mechanical advantage is unity

(e) none of the above.

The velocity ratio in case of an inclined
plane inclined at angle 0 to horizontal and
weight being pulled up the inclined plane
by vertical effort is

(a) sin© ) sirlx 0
1

© cos 0 (@) tan 6
1

© e

When P is lﬁc effort and Wis the load then
linear law of machines is given by the
relation

(@) W=mP+c¢c (b) W=mP-c¢
(c) P=mW-c (dy P=mW+c¢
(e) P=c—-mW

where m and ¢ are constants.

In a simple screw Jack the pitch of the
scréw is 9 mm and the length of the hand-

10.135.

10.136.

10.137.

10.138.

10.139.

10.140.
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le operaung the screw is 45 c¢m, then the
velocity ratio of system wiil be

(@5 (b) 157
(c) 314 (d) 15.7
(e) 314.

The equation of the catenary in cartesian
form is '

(@) y=ccosh§ ) y=csinh~’::

© y=cosh"1§ ‘ d)y=c sinh"lf
(e) none of the above.

A cable with a uniformly distributed load
per horizontal metre run will take the fol-
lowing shape -
(a) straight line (b) parabola

(¢) hyperbola (d) elliptical

(e) part of a circle.

If V be the vertical load at the support end
and H the horizontal tension then the
maximum tension in the string is equal to

(@ V+H » YEH

2
© W+ H d) VWVt P
(e) VW —H.

Tension in a string is maximum at
(a) left support  (b) right support
(c) mid way (d) quarter span
(e) three quarter span.

Whenever two elastic bodies collide with

cach other, the phenomenon of collision

takes because the two bodies

(a) immediately, after collision come
momentarily to rest

(b) tend to compress each other till they
are compressed the maximum pos-
sible

(c) attempt to regain the original shape
due to their elasticity

(d) all of the above

(e) none of the above.

Fig. 10.2 shows a ball in equilibrium
under the action of vertical and horizontal
supports and also supported by a string
SG. Obviously the resultant of forces
Ry, Ry and § will be equilibriant of W. The
magnitudes Ry, Ry and S will be

(@) Ry=Ry=5S=W
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10.141.

\ 8
» Rv G ‘
RA

Fig. 10.2.
(b) Ry=0,Ry=WandS=0
(¢) Ry=Ry=WandS=0
(d) Ry=Ry=0and S=W
(e) these can’t be determined definitely.
A ball is resting on two planes OA and
OB inclined at 30° and 45° respectively as
shown in Fig. 10.3. The reaction on plane
OA will be
B
A

30* 45°

Fig. 10.3.

. (a) greater than on OB

10.142.

(e %tan 6.

10.143.

(b) less than on OB

(c¢) equal to that on OB

(d) will depend on weight and size of ball
‘(e) none of the above.

The minimum coefficient of friction be-
tween a sphere and inclined plane of 9, so
that the sphere may roll without slipping
is

(a) tan 0 (b) % tan O

() %tane

1
(d) 7[8.119

A circular roller of
weight W is hanging by
a tie rod and resting
against a smooth verti-
cal wall as shown in
Fig. 10.4. The tension
in tie rod will be

10.144.

10.145.

10.146.

10.147.

10.148.

OBJECTIVE TYPE QUESTIONS AND ANSWERS

(a) equal to W

(b) less than W

(c) greater than W

(d) data are insufficient to determine it

-(e) none of the above.

The force induced in member AB due to
load W in Fig. 10.5 will be

Fig. 10.5.
(a) WcosecH (b) WsecH
(c) Wtan 9 (d) Wcos©

(e) none of the above.

The force induced in string BC due to load
W in Fig. 10.5 will be

(ay WcosecH (b) WsecB

(¢) Wtan®© _(d) WcotB

(e) none of the above.

The force induced in string BC due to load
W in Fig. 10.6 will be

o7

N
N 6, B
§ o) )]
5
Fig. 10.6.
(@) WcosecB (b) WsecH
(¢) Wtan© (d) Wceot9

(e) none of the above.

The force induced in member AB due to
load W in Fig. 10.7 will be

(b) WsecB

(d) Wcot6

(a) WcosecH

(c) Wtan6

(e) none of
the above.

Two identical
rollers of
equal weight
are supported
as shown in
Fig. 10.7. The
maximum
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reaction will occur at
(a) point A (b) point B
(¢) point C (d) point D

10.149.

10.150.

10.151.

10.152.

(e) data are insufficient.

A chord ABC is attached at two points A
and C on two vertical walls. A pulley B of
infinitesimally small radius carries a load
W and is free to roll without friction along
the chord. Tension in AB compared to
BC will be

(a) greater (b) lower

(c) equal (d) unpredictable

(e) none of the above.

Fig. 10.8.
In Fig. 10.8, angle o compared’to B will
be
(a) greater (b) lower
(c) equal (d) unpredictable
(e) none of the above.
A horizontal force F acts at hinge C of the

bars of system shown in Fig. 10.9.
The force induced in bar CD will be

Fig. 10.9.
(a) F (b) N2F
(c) F/\2 (d) zero

(e) none of the above.

In Fig. 10.9, force induced in member
AB will be

(a) F, tensile

(b) F, compressive

(c) F/N2, tensile

(d) F/N2, compressive

(€) V2F, tensile.

10.153.

10.154.

10.15s.

10.156.

10.157.
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In, Fig. 10.9, force induced in memper
BD ilk be,

(@) V2F, tensile  (By ~2F, cOompressive
(c) F, tensile (d) F, compressive
(e) F/N2, compressive.

A hinged square ABCD with diagonal BD
is subjected to equal and opposite forces
F at each comer as shown in Fig. 10.10.
Forces induced in members AB, BC, CD
and DA will be

F

F \F

Fig. 10.10.

(a) F, tension (b) F, compression
(¢) F/‘/Z, tension (d) F/\/Z, compression
(e) V2F, tension

In Fig. 10.10, force induced in member
BD will be

(a) F, tension (b) F, compression

(c) F/\/Z, tension (d) F/\/2, compression
(e) V2 F, tension

A prismatic bar AB is supported at its end
by a smooth semi-circular trough as
shown in Fig. ’

10.11 and is M
lying in a ver- ! 3

A B
tical plane lw /
normal to the e

axis of the i

trough. The Fig. 10.11.

reactions at point A and B will be acting

(a) horizontally

(b) vertically

(c) along AB

(d) normal to the surface at point of con-
tact

(e) none of the abovc.

A lever AB is supported at hinge C and
acted on by forces P and Q as shown in
Fig. 10.12. The reaction at C will be along
(a) direction of P
(b) direction of Q




10.158.

10.159.

10.160.

10.161.

A C B
|7 [~} PN|
Fig. 10.12.

(c¢) perpendicular to AB

(d) pass through C and the point of inter-
section of the forces P and

(¢) none of the above.

A 60 kg man stands
on the middle of a 20
kg ladder as shown in
Fig. 10.13, Reaction
at A will be

(a) 80 kg

(b) 40 kg

(c) 834 kg

(d) 100 kg
(¢) none of the above.

po—p.5m—>}

Fig. 10.13.

A prismatic bar AB of weight W and
length [ is hinged at
A and supported at
B as shown in Fig.
10.14. Reaction at
B will be

(a) W

(by Wcosx

(c) Wceosx

(dj % CcoS X
(¢) 2Wcos x

Fig. 10.14.

A ladder resting against a wall will never

slip irrespective of where man stands on

it, if the ladder makes an angle

(a) not greater than friction angle with
vertical v

(b) equal to friction angle with vertical

(c) greater than friction angle with verti-
cal

(d) any angle irrespective of fricticn angle

(¢) none of the above.

A locomotive of weight W is pulled by a

force P just equal to the total friction at

the points of contact A and B. The vertical

reaction R, and R respectively will be
W Pb w P

(@) ?+—2—E,an 2 2a

10.162.

10.163.

OBJECTIVE TYPE QUESTIONS AND ANSWERS

Fig. 10.15.
(b) W/2each
W Pb W Pb
© 5245 %%,

W Pb
(d) > + o each

W Pb
(e) 2 " each.
A weight W is supported by the two cables
as shown in Fig. 10.16. For what value of
6 the tension in cable making angle 6 will
be minimum

7]
Z 7
2
2
/
7 o
/ avA
/)
] Z
Fig. 10.16.
(a) 30° (b) 60°
(c) 45° (a) 0°

(e) data insufficient for solution.

A ladder AB weighing W kg is supported
as shown in Fig. 10.17. The reaction at
A will be
(a) Wkg

w
(b) 2 kg

(¢) less than Wkg
(d; more than Wkg
(e) not possible to determine.
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//
Z:
-
V.
“
7
30°
7777 7
ATT77 2
Fig. 10.17.
10.164. A ladder AB of weight W kg is supported

10.165.

10.166.

as shown in Fig. 10.18. The reactions at

A and B will be equal to

> )

ANNN S NN N N SN SRR NN

30 W
7
A
Fig. 10.18.
@ W, W (b) W,0
W W w
(¢) 22 (d) >0

(e) not possible to determine.

The total friction that can be developed is

(a) independent of the magnitude of the
area of contact

(b) proportional to the magnitude of the
area of contact

(c) proportional to square of area of con-
tact

(d) unpredictable

(e) none of the above.

For low velocities of sliding, the total fric-
tion that can be developed is

(a) proportional to velocity

(b) proportional to square of velocity
(¢) not dependent on velocity

10.167.

10.168.

10.169.

10.170.
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(d) practically independent of the
velocity

(e) none of the above.

A rectangular block of width w and height
It is resting on a horizontal floor. It is o
be avoided from overturning when a
horizental pull acts at any height on the
block. This will be possible when

w w

@ %£>p b E<p
w w

© 4 >H @ 2 <H

{e) none of the above.
(1 = coefficient of friction between block
and ground

A man wishes to slide a heavy block over
a concrete floor by a rope. At what angle
(o) the rope should be inclined with the
horizontal so that the man has to exert
minimum force to pull it, ’

(@) a>¢ ®) ou=¢

(c) <

(d) any angle irrespective of ¢

(e) all of the above.

(¢ = angle of friction)

Two rectangular blocks of weight W each
are connected by a flexible cord and rest
upon a horizontal and an inclined plane
with the cord passing over a pulley as

Fig. 10.19.

shown in Fig. 10.19. If p is the coefficient
of friction for all continuous surfaces,
angle 0 for motion of system to impede
will be

(a) tanB=p (b) tan0/2=p
(c) tan28=p (d) tan8 =2
(e) tan O =p/2.

A circular disc of weight W rolls down an
inclined plane of inclination 0. If force of
friction be F, then the total net force on
the disc parallel to plane is equal to

(@A) W-Fsin® (b) WsinB-F
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10.171.

10.172.

10.173.

10.174.

10.175.

(¢) WcosB-F
(e) Wtan 9~ F.

A body of weight W is resting at a plane
inclined at 30° to the horizontal. If it is
attached to a string making an angle of
60° with horizontal, find the tension in the
string, if the friction angle is 30°

(a) zero by W72

o) W (d) 2W

(e) none of the above.

(d) Fcos6-—-W

Two weights of 2W and W are connected
by an inextensible string and rest on two
inclined planes, inclined at 30° and 60°
respectively as shown in Fig. 10.20.
Angle o will be equal to

Fig. 10.20.
(a) 30° (b) 60°
(¢) tan” V3 @) tan‘“j—;
(e) tan”—\%

A body is resting on a plane inclined at
angle of 30° to horizontal. What force
would be required to-slide it down, if the
coefficient of friction between body and
plane is 0.3
(a) zero
(c) Skg ,
(d) would depend on weight of body
(¢) none of the above.

(b) 1kg

Least force that starts a body along a
plane acts at an angle with the plane

(a) equal to the angle of friction

(b) little more than angle of friction

(¢) little less than angle of friction

(d) of zero degree

(e) none of the above.

A body weighing 100 kg falls vertically
down on a cart weighing 200 kg moving

10.176.

10.177.

10.178.

OBJECTIVE TYPE QUESTIONS AND ANSWERS

at velocity Vm/sec. The velocity of cart
after falling of weight would be

(a) Vm/sec

(b) more than V m/sec

(¢) less than V m/sec

(d) unpredictable

(e) none of the above.

A weight W, on a smooth table is con-
nected by a light cord passing over a
smooth pulley to another weight W,
which is free to move vertically. (Refer
Fig. 10.21). The tension in the cord will
be

[}

g

Fig. 10.21.

(b) W,

W, + W.
(d)~——12—2

(@ W,
(c) Wi+ W,

W, W,
Wi+ W,

A wedge with included angle 0 is used to
split logs. If o be the angle of friction
between the wedge and the log, the maxi-
mum value of 0 so that wedge will remain
embedded in log is equal to

(e)

(@) o ®) 2a

(c) a/2 (d) 2o

(e) aN2.

Fig. 10.22 shows a hoisting apparatus in

which the spar AB 5

m long, is free to turn C%
in a vertical plane
through A and B and
is fastened by a cable
BC 3 m long, to a
point C, 6 m vertical-
ly above. A weight of
1500 kg is supported
by a cable at B. Neg- A
lecting the weight of

6m

the spar and the )
cables, the force Fig. 10.22.
along AB will be

(a) 1500 kg (b) 1250 kg
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10.179.

10.180.

10.181.

10.182.

10.183.

10.184.

(c) 1000 kg
(e) 2000 kg.

In the above problem 10.178 force along
BC will be

(d) 750 kg

(a) 1500 kg (b) 1250 kg
“(¢) 1000 kg (d) 750 kg
(e) 2000 kg.

A weight of 500 kg is held on a smooth
plane, inclined at
30° to the
horizontal by a
force P acting
30° above the
plane as shown in
Fig. 10.23.

The reaction of
plane on the
weight will be

(a) 500 kg (b) 250 kg
(c) 476 kg (d) 288 kg
(e) none of the above.

Fig. 10.23.

In problem 10.180, the force P should be
(a) 500 kg (b) 250 kg
(c) 476 kg (d) 288 kg

(e) none of the above.

In Prob. 10.180, if the angle of friction be
30°, then force P would be

(a) 500 kg (b) 250 kg

(c) 476 kg (d) 288 kg

(e) none of the above.

A uniform bar
AB of weight 4¢
100 kg is hinged
at A to a vertical
wall and held in
horizontal posi-
tion by a cord 77
BC (Fig. 10.24).
The tension in
the cord BC will
be

(a) 100 kg

(c) 200 kg

(e) unpredictable.

In above problem 10.183 the reaction on
the bar of the hinge at A will be

(a) 100 kg (b) 50 kg

(c) 200 kg (d) 50 kg

(¢) unpredictable.’

30°

Nl

Fig. 10.24.

(b) 50 kg
(d) 150 kg

10.18s.

10.186.

10.187.

10.188.
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Fig. 10.25 shows a bar AB resting against

smooth surfaces at A and B. The reaction
at B will be in the direction

A » R
7

/]
7

Y w

7 772

B
Fig. 10.25.

(a) horizontal

(b) vertical

(¢) along bar BA

(@) inclined in a line joining point B and
the point where forces R and W meet

(e) unpredictable.

If a body is transmitting torque 7 kgm at
angular speed of 0 radians/sec, then h.p.
transmitted will be

(@) TO b)) T/9
T6

© 102 (d) T9/75

(e) 75T®.

A conical pen-
dulum consist-
ing of a weight
W suspended
from a cord is
made to rotate
in a horizontal
circle about a

vertical  axis
with a constant
angular velocity
of mrad/sec. .
Tension in Fig. 10.26.
cord is equal to
w 2 W
(a) —xlw (b) = x—
g g (02
2w, o W !
(©) —lw @ — =
& 28 o

(e) none of the above.

Fig. 10.27 shows a weight of 20 kg
suspended at one end of cord and a force
of 30 kg applied at other end of cord pass-
ing over a pulley. Neglecting weight of
rope and pulley, tension in cord will be
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10.189.

10.190.

10.191.

10.192.

30 kg
20 kg
10 kg
(d) 50 kg
(e) 25 kg.
If in problem 10.188, 50:,(9
the force of 30 kg be
replaced by a weight of

(a)
(b)
(c)

30 kg, then the tension Fig. 10.27
in cord will be
o]
Fig. 10.28.
(a) 30 kg (b) 20 kg

(c) 30 - 20 = 10 kg
(d) 30 +20 = 50 kg
() 24 kg.

If a body is transmitting torque T kg m at
N rpm, then h.p. transmitted will be

, TN
(@) TN ® 75
TN 2uNT
© 2500 G
2rNT
(©) 4500 °

A freight car weighing 50,000 kg is
moving with a velocity of one m/sec when
it strikes a bumping post. If the draw bar
spring on the car takes all of the compres-
sion, and the deflection is not to be more
than 10 cm, then scale of spring should be
approximately equal to

(@) 50x 10*kg/em

(b) 100 x 10* kgrcm

(¢c) 25% 10% kg/cm

(d) 250 x 10* kg/em

(¢) not possible to determine.

A barge is pulled by two tugboats as
shown in Fig. 10.29. The resultant of the
forces exerted by the tugboats is 1000 kg

BARGE
C 9 ‘

10.193.

10.194.

10.195.

10.196.

OBJECTIVE TYPE QUESTIONS AND ANSWERS

TUG BOAT -1

30°
> 1000 Kg

2

TUG BOAT-2

Fig. 10.29.

force. What will be the value of 6 so that
tension in rope 2 is minimum ?

(a) 30° (b) 45°
(¢) 60° (@ 0°
(e) 90°.

Fig. 10.30 shows a load on a frictionless
inclined plane of 6, A force F inclined at
angle o to horizontal is to be applied to
maintain the load in equilibrium. The
value of o for F to be minimum is

[ 4
o
6
Fig. 10.30.
(@) @ (b) 90° -0
() 0 (d) 6/2

(e) data are inadequate for solution.

If a mass of 20 kg falling from a height of
1.0 m from rest is brought to rest by
penetrating into sand by 1 m then average
resistance offered by sand is

(a) 190 kg (b) 110 kg
(c) 150 kg (d) 200 kg
(e) 50 kg.

A body weighing 1000 kg falls 8 cm and
strikes a 500 kg/cm spring. The deforma-
tion of spring will be

(a) 8 cm (b) 4 cm

(¢) 16 cm (d) 2cm

(¢) not possible to determine.

An elevator weighing 1000 kg attains an
upward velocity of 4 m/sec in two sec
with uniform acceleration. The tension in
the supporting cables will be
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(a) 1000 kg (b) 800 kg
() 1200 kg (d) 2000 kg

19.197.

16.198.

10.199.

10.200.

10.201.

10.202.

(e) not possible to determine.

If in the above problem, 10.196, the ten-
sion be reduced so that the elevator comes
to rest in a distance of 2 m, then tension
in the cable will be

(a) 1000 kg <b) 500 kg

(c) Okg (d) 590 kg

(e) not possible to determine.

Which of the following is the unit of ener-
gy

(a) jouls

(b) N-m

(¢) electron-volt

(d) all of the above

(e) none of the above.

A 13 m Jadder is placed against a smooth
vertical wall with its lower end 5 m from
the wall. What should be the coefficient
of friction between ladder and floor so
that it remains in equilibrium

(@) 0.1 (b) 0.15
(c) 0.2 (d) 0.21
(¢) 0.22.

The tension in the cable supporting a lift
is more when the lift is
(@) moving downwards with uniform
velocity
(b) moving
velocity
(c) stationary
(d) moving upwards with acceleration
(¢) moving downwards with uniform
velocity.

upwards  with  uniform

If the tension in the cable supporting the
lift moving upwards is twice the tension
when the lift is moving downwards, the
acceleration of the lift is equal to

S 8
(a) > (b) 3

r4 r4
(c) 4 )] 5
(e) g

When a body slides down an inclined sur-
face, the acceleration (f) of the body is
given by
(@) f=8
(c) f=gcosH

(b) f=gsin®
(d) f=gtan0

10.203.

10.204,

10.205.

16.206.

10.207.

10.208.

10.209.
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(e) f=g/sin 6.

A particle while sliding down a smooth
plane of 19.86 V2 m length acquires a
velocity of 19.86 nv/sec. The inclination

of plane is
(a) 30° (b) 45°
(c) 60° (d) 75°

(e) none of the above.

A man wishes to move a block of size
2m X 2m, weighing 100 kg. Coefficient
of friction between block and floor is 0.3.
How he can move it with least effort ?
(a) slide along ground by pushing

(b) tip it over

(c) it is not possible to move it

(d) pull it

(e) none of the above.

The product of mass and velocity is
known as

(a) work (b) moment

(c) impulse (d) momentum

(¢) power.

For a machine to be self-locking, its ef-
ficiency should be

(a) 100%

(b) less than 67%

(¢) less than 50%

(d) more than 50%

(e) none of the above.

Efficiency of a screw jack with helix
angle o and coefficient of friction p is
equal to
(@) & ) (04 9)
tan (0. — ¢) tan-ol

() tan (o — ¢) @ tan o

tan o tan (o + )

tan o
(2)

tano+ tan ¢

The efficiency of a screw jack is maxi-
mum when its helix angle o is equal to

(@) 45°- /2 (b) 45°+ /2
() 22 % +0/2 () 90°—¢
(e) 45° - o/4.

Maximum efficiency of a screw jack for
angle of friction ¢ is

@ I +sin¢ ®) 1 -sin¢
@D T sin 6 1+sin¢
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10.210.

10.211.

10.212.

10.213.

10.214.

10.215.

1-sin¢ sin ¢
© Tine @ T ne

(e) none of the above.

The velocity of a mass of 5 kg after falling
a height of 5 m from rest would be ap-
proximately equal to

(a) 5 m/sec (b) 10 m/sec

(¢) 25 mf/sec (d) 50 m/sec

(e) unpredictable.

A body whose true weight is 14 gm ap-
peared to weigh 13 gm when weighed by
means of a spring balance in a moving lift.
What was the acceleration of lift at that
time

(a) 1 m/sec?
(¢) 0.5 m/sec’
(¢) 0.35 m/sec’.

A ball is thrown up. The sum of kinetic
and potential energies will be maximum
at

(a) ground

(b) highest point

(¢) in the centre while going up

(d) at all the points

(e) in the centre while coming down.

(b) 0.7 m/sec’
(dy 04 m/sec’

The values of acceleration due to gravity
at two places AandB is g and g,. 'The
weight of body when carried from A to B

will be multiplied by
8 82
(@) g—; ® %
g 53
© Ny, ) 'gT
(e) 1 —i—? .

Energy is defined as

(a) rate of doing work

(b) capacity of doing work
(¢) power of doing work
(d) all of the above

(e) none of the above.

Moment of inertia of a body does not
depend upon :

(a) angular velocity of body

(b) mass of the body

(¢) distribution of mass in the body

(d) axis of rotation of the body

(e) depends o{n all the above:

10.216.

10.217.

10.218.

10.219.

10.220.

10.221.

OBJECTIVE TYPE QUESTIONS AND ANSWERS

Power is defined as

(a) rate of doing work

(b) capacity of doing work
(¢) power of doing work
(d) all of the above

(e) none of the above.

A jet engine works on the principle of
conservation of

(a) energy (b) mass

(¢) angular momentum

(d) linear momentum

(e) none of the above.

A wound watch spring possesses energy
stored in the form of

(a) kinetic energy (b) potential energy
(c) mechanical potential energy

(d) mechanical kinetic energy

(e) both potential and kinetic energy.

Work is equal to

(a) force X velocity

(b) force x time (c) force X distance
(d) mass X acceleration

(¢) mass X velocity

When a horse pulls a cart, he moves for-
ward by the force

(a) exerted on him by the cart

(b) he exerts on the cart

(¢) he exerts on the ground

(d) exerted on him by the ground

(e) none of the above.

A rubber ball strikes a wall and rebounds.

A lead ball of the same mass and velocity

strikes the same wall and falls down.

Which of the following statements is cor-

rect ?

() both undergo an equal change in
momentum

(b) the momentum of rubber ball is less
“han that of lead ball

(c) the change in momentum suffered by
lead ball is less than that of rubber
ball

* (d) behaviour of lead ball and rubber ball

10.222.

is unpredictable
(e) none of the above.

A ball will cover maximum distance when
it is kicked at a ceriain angle to the
horizontal. This angle is

(a) 0° () 30°
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10.223.

10.224.

10.225.

10.226.

10.227.

10.228.

(c) 45°
(e) 60°

An elastic rod, 1 m long of negligible

weight hangs downward from a support.

In one case a load is applied on rod, 20

cm below the support and in other case

the same load is applied at bottom of rod.

The reactions at supports in these two

cases will be

(a) more in first case

(b) same

(c) more in second case

(d) data are not sufficient to determine
the same

(e) none of the above.

(d) 90°

The $.1. unit of pressure is

(a) newton metre square

(b) newton metre

(¢c) newton per metre square or pascal
(d) newton per metre

(e) newton per cm square.

One newton is equal to

(a) 10’ dyne (b) 10°

(c) 10* dyne (d) 10° dyne
(e) 107 dyne.

The angular velocity of a particle changes
from 69 to 71 rpm in 30 secs. Its angular
acceleration in rev/min is equal to

(@) 1 b) 2

(c) 4 (d) 8

(e) none of the above.

If 4y and u, are the velocities of approach
of two moving. bodies in the same direc-
tion and their corresponding velocities of
separation are v;andv, then, as per
Newton’s law of collision of elastic
bodies, the coefficient of resiitution ‘e’ is

given by
: . Vl — Vs | U: - u]
(a) e= = (b)e= -
iy = Uy Vi—
V2=V, Vi~ V)
(c) e= (d) e=

lll - lld_v
(e) none of the above.
i

U~ u,

Momentum is defined as
(a) force X distance

(D) mass X acceleration
(c) mass X time

(d) mass x velocity

10.229.

10.230.

10.231.

10.232.

10.233.

10.234.
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(e) force X time.

Which of the following have same units
(@) momentum and impulse

(b) stress and pressure

(c) work and kinetic energy

(d) Kinetic energy and potential energy
(e) all of the above.

For perfectly elastic bodies, the value of
the coefficient of restitution is

(a) zero ) 0.5

(c) 1.0 (d) between 0 and 1

(e) all of the above.

A body moves down a smooth inclined
plane and if same body is dropped verti-
cally down from the same height as or
inclined piane top, then following
parameters on reaching the ground will be
same

(a) velocity (b) momentum

(¢) kinetic energy (d) all of the above
(e) time.

Rate of change of momentum is propor-
tional to the

(a) displacement (b) velocity

(¢c) acceleration (d) impressed force
(e) initial momentum.

A ball of mass 1 kg moving with a
velocity of 2 m/sec collides directly on a
stationary bali of mass 2 kg and comes to
rest after impact. The velocity of the
second ball after impact will be

(a) zero (b) 0.5 m/sec

(¢) 1.0 m/sec (d) 2.0 m/sec

(e) none of the above.

The units of momentum are same as of

(a) work (D) energy
(c) force (d) impulse
(e) inertia.

Fig. 10.31.
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A ball weighing W kg strikes the ground
at angle o as shown in Fig. 10.31 and is
deflected at angle . The coefficient of
restitution will be

tan O ) tan@
@ tan 3 ) Wtana

ytana tan
© WtanB @ tan o

" (e) 1—tano tan .

10.236.

10.237.

10.238.

10.239.

10.240.

Impulse is defined as
(a) mass X velocity
(b) force X time

(¢) mass acceleration
(d) force x distance
(e) mass X time.

The masses of two balls are in the ratio of

2 : 1 and their respective velocities are in

the ratio of 1 : 2 but in the opposite direc-

tion before impact. If the coefficient of

restitution is %, the velocities of separa-

tion of the balls will be equal to

(a) original velocity in the same direc-
tion

(b) half the original velocity 1n the same
direction

(c) half the original velocity in the op-
posite direction

(d) original velocity in the opposite
direction

(e) none of the above.

The work done by a body in moving down

a smooth inclined plane in comparison to -

being dropped vertically downwards from
same height will be

(a) more (b) less

(¢) equal (d) zero in both cases
(¢) depends on slope of inclined planc.

A body of mass m moving with a constant
velocity v hits another body of same mass
at rest and sticks to it. The velocity of both
together will be equal to

(@ v (b) zero

© 2v d v/2

(¢) unpredictable. '

A marble ball is rolled on a smooth floor '

of a room to hit a-wall. If the time taken

by the ball in returning to the point of

projection is twice the time taken in

10.241.

10.242.

10.243.

10.244.

10.245.

OBJECTIVE TYPE QUESTIONS AND ANSWERS

reaching the wall, the coefficient of res-
titution between the ball and the wall is
(a) 0.25 (b) 0.50

(¢) 0.75 (d) 1.0

(¢) none of the above. .

Rate of change of momentum takes place

in the direction

(a) of motion

(b) of applied force

(c) opposite to the direction of applied
force

(d) perpendicular to the direction of mo-
tion

(¢) of an angle to applied force at resul-
tant of applied force and inertia force.

If the momentum of a given body is
doubled, its kinetic energy will

(a) increase by 2 times

(b) increase by four times

(¢) remain same

(d) get halved

(e) reduce to one fourth.

If a ball which is dropped from a height
of 2.25 m on a smooth floor attains the
height of bounce equal to 1.00 m, the
coefficient of the restitution between the
ball and the floor is equal to

(a) 0.25 (b) 0.50
(c) 0.67 (d) 0.33
(e)0.75.

A ball moving with a velocity of 5 m per
sec impinges on a fixed plane at an angle
of 45°, its direction after impact is equally
inclined to the line of impact. If coeffi-
cient of restitution is 0.5, the velocity of
the ball after impact will be

(a) 0.5 m/sec (b) 1.5 m/sec
(¢) 2.5 m/sec . (d) 3.5 m/sec
(e) 4.5 m/sec.

Pick up the correct statement from the
following : A rubber ball when strikes a
wall rebounds but a lead ball of same
mass and velocity when strikes the same
wall falls down
(a) both undergo an equal change in
momentum '
(b) the change in momentum suffered by
lead ball is less than that of rubber
ball
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10.246.

10.247.

10.248.

10.249.

10.250.

(c) the momentum of rubber ball is less
than that of lead ball

(d) all of the above

(e) none of the above.

Two pieces of steel and brass weighing 2
kg and 1 kg fall freeiy under action of
gravity from a tower. After a distance, the
following will be identical :
(a) acceleration (b) momentum

(¢) kinetic energy (d) potential energy
(e) total energy.

If a solid and a hollow sphere of the same

mass are allowed to roli down an inclined

plane simultaneously, then

(a) solid sphere will reach the ground
first

(b) hollow sphere will reach the ground
first

(c) both will reach the ground at the
same time

(d) unpredictable

(e) none of the above.

If a light and a heavy body have equal
kinetic energy of translation, then

(a) lighter body will have smaller
momenturn

(b) heavy body will have smaller
mormentum

(¢) both will have same momentum

(d) which one has greater momentum
will depend on other factors

(e) unpredictable.

Pick up the correct statement from the

following

(a) the Kinetic energy of a body before
impact is equal to the kinetic energy
of the body after impact

(b) the kinetic energy of a body before
impact is less than the kinetic energy
of the body after impact

(¢). the kinetic energy of the body before
impact is more than that after impact

(d) the kinetic energy of the body
remains constant

(e) none of the abhove.

Periodic time of a particle moving with
simple harmonic motion is the time taken
by the particle for

(a) half oscillation

(b) quarter oscillation

10.251.

10.252.

10.253.

10.254.

10.255.
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(c) complete oscillation
(d) 2 oscillation
(e) none of the above.

If a particle moves in a circle of radius r
with a velocity v, then its acceleration
towards the centre is equal to

(a) vxr ) v/r
(©) Vxr ) vr
O

The value of acceleration due to gravity

at poles as compared to at equator is

(a) greater

(b) lesser

(c) same

(d) may be lesser or greater depending
upon latitude

(¢) unpredictable.

Periodic time of a body moving with

simple harmonic motion is

(a) directly proportional to its angular
velocity

() directly proportional to the square of
its angular velocity

(¢) inversely proportional to the square
of its angular velocity

(@) inversely proportional to its angular
velocity

(e) none of the above.

If a particle moves along the circum-
ference of a circle of radius ‘7 with a
uniform angular Velocity radians/sec,
the equation for the velocity of the par-
ticle is given by

(a) v=u)\fy2—r2 b)) v=wVy-r

(© v=0VP =y (d) v=oVr+y

(e) none of the above.
where y is the projection of point on
diameter.

Pick up an incorrect statement from the

following in a simple harmonic motion

(a) the velocity is maximum at its mean
position

(b) the velocity is minimum at the end of
the siroke

(c) the acceleration is minimum at the
end of the stroke

(d) the acceleration is zero at the mean
position

(e) none of the above.
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For a particle moving with a simple har-

monic motion the frequency is

(a) directly proportional to periodic time

(b) inversely proportional to periodic
time

(c) inversely proportional to its angular
velocity

(d) directly proportional to its angular
velocity

(e) none of the above.

In simple harmonic motion, acceleration
of a particle is proportional to

(a) rate of change of velocity

(b) displacement

(¢) velocity

(d) direction

(¢) square of velocity.

The force which produces an acceleration
of 1 m/sec” in a mass of 1 kg is known as

(a) kg (b) kgm
(¢) newton (d) joule
(e) erg.

One joule is equal to

(a) 10% erg’ (b) 10" erg
(c) 10 erg (d) 10* erg
(e) 10° erg.

Joule is the unit of

(a) force (by work
(¢) power (d) energy

(e) none of the above.

A body of mass M falling freely under the
action of gravity has following weight

(ay M (b)y M/2
(c) M—gM (dy M+gM
(e) zero.

Which one is a unit of time

(a) half year (D) angstrom
(c) light year (d) micron
(¢) none of the above.

The principle of conservation of energy

can’t be applied in the following case

(a) body sliding down a rough inclined
plane

(b) simple pendulun

(¢) tlow through a venuwri tube

(d) a particle moving in a gravitational
field

(e) a particle executing SHM.

10.264.

10.265.

10.266.

10.267.

10.268.

10.269.

10.270.

‘OBJECTIVE TYPE QUESTIONS AND ANSWERS

A body of mass m moving with a constant
velocity v hits another body of the same
mass moving with the same velocity v but
in opposite direction and sticks to it, then
the velocity of the compound body after
collision is

(a) zero (b) v/2
(c) v d) 2v
(e) v.

A body is thrown vertically upwards with
a velocity of 980 cm/sec then the time the
body will take to reach the ground will be

(a) 1 sec b) 2 sec
(c) 2.5 sec (d) 4 sec
(e) 5 sec.

A body is thrown vertically upwards from
the ground with a speed of 980 cm/sec. It
will rise to a height of

(a) 980 cm (b) 490 cm

(c) 49 cm (d) 10 cm

(¢) none of the above.

A body starting with initial velocity zero,
moves in straight line as per law
s=20 — * = 2 (s = distance, ¢ = time). The
acceleration of particle after 1 sec will be
(a) 8 m/sec’ ) 9 m/sec’

(c) 10 m/sec’. d 5 m/sec’

(e) 3 m/sec’

A stone falls from the top of a building
200 m high and at the same time another
is projected vertically upwards with a
velocity of 50 m/sec, then the two will
meet

(a) after 1 sec
(¢) after 4 sec
(e) after 10 sec.

(b) after 2 sec
(d) after 5 sec

A ball is dropped vertically downward
from the top of a building and another one
is thrown horizontaily. Which will strike
ground first

(a) one dropped vertically

(b) one thrown horizontally

(c) both will strike simultaneously

(d) it will depend on their mass

(e) it will depend on resistance of air.

A rubber ball is dropped from a height of
2 metres. To what height will it risc if
there is no loss of velocity after rebound-

ing



ENGINEERING MECHANICS

10.271.

10.272,

10.273.
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(a) 4 metres b) 3 metres
(¢) 2 metres (d) 1 metre
(e) none of the above.

A 6 m long rope of weight 0.5 kg/m is
hanging freely from a support. The work
done in lifting up the rope upto the sup-
port point will be

(@) 6kgm (b) 3kgm
(¢) 9kgm (d) 12kgm
(e) 18 kg m.

A boatman rowing his boat ar normal
speed takes 12 minutes to cover 2
kilometers downstream, while rowing up
stream at the same speed he takes 20
minutes to cover the same distance. The
normal speed of the boat is

(a) 2 kilometres/hour

(b) 4 kilometres/hour

(¢) 6 kilometres/hour -

(d) 8 kilometres/hour

(e) 10 kilometres/hour.

A car is moving with a velocity of 60
km/hr and possesses energy of 5x 10°
Joules. The mass of car will be

(a) 3000 kg (b) 1800 kg

(¢) 500 kg~ (d) 250 kg

(e) none of the above.

A stone is whirled in a vertical circle. The

tension in the string is greatest when the

stone is

(a) in the lowest position

(D) in the highest position

(¢) in the position when the string is
horizontal

(d) tension is equal in all positions

(e) in none of the above positions.

The weight of an object would be mini-
mum when it is placed

(a) at north/south pole

(D) at hill (c) at equator

(d) at the centre of the earth

(e) at sea level.

A 10 cm diameter wheel is rotating at 420
rpm. Its angular speed in radians/sec is

equal to

(a) 42 (b) 84
(c) 44 (d) 420
(e) 210.

Centripetal force is given by

10.278.

10.279.

10.280.

10.281.

10.282.
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A stone tied to the end of a 20 cm long
string is whirled in a horizontal circle with
a constant angular speed. If the centripetal .
acceleation is 980 cm per sec’, then its
angular speed will be

(a) 98 radians/sec (b) 49 radians/sec

(¢) 14 radians/sec (d) 7 radians/sec

(e) 3.5 radians/sec.

A stone is whirled in a vertical circle, the

tension in the string is greatest

(@) when the string is horizontal

(b) when the stone is at the highest posi-
tion

(¢) when the stone is at the lowest posi-
tion

(d) at all the positions

(e) none of the above.

The apparent weight of a man in moving
lift is less than his real weight when it is
going down with

(@) uniform speed

(b) an acceleration

(c) some linear momentum

(d) retardation () none of the above.

A partially filled tank is being carried on
a truck moving with constant accelera-

tion. The water level of free surface in

tank

(a) will remain horizontal

(b) fluctuate

(¢) move up in front and down in back

(d) move up in back and move down in
front

(e) move up in centre and down in front
and back.

When a body falls freely under gravita-

tional force, it possesses

(a) maximum weight

(b) minimam weight

(¢) no weight

(d) no effect on its weight

(e) a  weight depending
velocity.

upon the
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The first law of motion provides the
definition of

(a) momentum  (b) force

(c) acceleration (d) energy

() none of the above.

When the spring of a watch is wound it
will possess

(a) heatenergy (b) kinetic energy

(c) potential energy

(d) wound energy

(e) both potential and kinetic energy.

A body is moving with a constant speed
of 10 m/sec in a circle of radius 10 cm,
then its angular acceleration will be

(a) zero (b) 0.1 radian/sec’
(¢) 1 radian/sec® (d) 10 radians/sec’
(e) 100 radians/sec’.

A jet engine works on the principle of
(a) conservation of energy

(b) consérvation of linear momentum
(c) earth’s gravity

(d) gravitational energy

(e) none of the above.

Which of the following remains constant

during flight of a projectile

(a) angle of projectile

(b) horizontal component of velocity

(c) vertical component of velocity

(d) sum of its kinetic energy and poten-
tial energy

(¢) momentum.

A body is thrown up at an angle of 45°
with a velocity of, 100 m/sec so as to
describe a parabola. Its velocity on point
of return down will be

(a) zero (b) 130 m/sec
(¢). 50 m/sec. (d) {%Q m/sec

(e) unpredictable.

The escape velocity in relation to orbital
velocity is

(a) same b) \2 timnes

(c) —\jl—z—times (d) 2 imes

(e) %time.
The velocity of a satellite in order that it

remains in a particular orbit, depends
upon

10.291.

10.292.

10.293.

10.294.

10.295.

10.296.
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(a) mass of the satellite

(b) initial velocity of projection

(¢) distance of satellite from the centre of
earth

(d) inclination of the plane of the orbit
with equatorial plane

(e) all of the above.

A satellite is kept on moving in its orbit
around the earth due to

(a) centrifegal force

(b) centripetal force

(c) gravitational force

(d) resultant forces acting on sattelite
(e) some other force.

What will happen to the time period of a ’

simple pendulum bob when it is made to

oscillate in water i

(a) time period will remain same

(b) time period will decrease

(¢) time period will increase

(d) unpredictablg

(e) none of the above statement is cor-
rect.

An object weights 60 gm in air, 50 gm in
water and 40 gm in oil. Then the specific
gravity of the oil will be

(a) 025 (b) 1.00
(c) 1.50 (d) 2.00
(¢) 4.00.

A projectile fired at 45° attains a maxi-
mum height of 40 m. Its range will be

(@) 20 m (b) 40 m
(c) 80m (d) 160 m
(e) 240 m.

Which of the following pairs of physical
quantities have identical dimension ?

(a) Momentum and impulse

(b) Work and energy

(cy Torque and energy

(d) all of the above

(e) none of the above.

The order of magnitude of gravitational
constant in the MKS system is

(@) 10‘1‘3 ) 10‘;‘1
107 107
8 107% @

The moment of inertia does not depend
upon
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10.298.

10.299.

10.300.

10.301.

10.302;

10.303.

(a) the angular velocity of the body
(b) the mass of the body

(c) the distribution of mass in the body
(d) the axis of rotation of the body

(e) none of the above.

A circular disc rolls down an inclined
plane. The fraction of its total energy as-
sociated with its rotation is

(a) 112 (b) 173

(c) 1/4 (@) 2/3

(e) none of the above.

The kinetic energy of a body rotating with

an angular speed ® depends on

(@) ® only (b) ®* only

(c) its mass only

(d) the distribution of mass and angular
speed

(e) all of the above.

Moment of Inertia of a rectangular lamina
of mass M, length [ and breadth b about

. an axis perpendicular to its plane and

passmg through its centre of gravity is

The velocity of the satellite in an orbit

close to earth’s surface depends on

(a) radius of the orbit only

(b) acceleration due to gravity only

(c) product of radius and acceleration
due to gravity

(d) product of radius and gravitational
constant

(e) none of the above.

The force keeping the planets in a regular
orbit is

(a) electrostatic force

(b) magnetic force

(c) gravitational force

(d) nuclear force

(e) all of the above.

A thief stole a box full of jewellery of W
kg and while carrying it on his head

jumped down from third storey of the

10.304.

10.305.

10.306.

10.307.

10.308.
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building. Before he reached the ground,
he experienced a load of

(a) zero

(b) infinite

(c) less than W

(d) greater that W

(e) W/2.

The escape velocity of a body on earth

(a) increases with the increase of its
mass

(b) decreases with the increase of its
mass

(c) remains unchanged with variation of
mass

(d) varies as the square of the ch¥nge in
mass

(e) varies as the square root of change in
mass.

A simple pendulum is set into oscillations.
The bob of the pendulum comes to rest
after some time due to

(a) friction of air

(b) its mass

(c) tension in the string

(d) gravity

(e) all of the above.

The amplitude of a vibrating body
situated in a resisting medium

(a) decrease exponentially with time

(b) increases exponentially with time
(¢) decreases rapidly with time

(d) remains constant with time

(e) decreases linearly with time.

-A simple pendulum is vibrating in an

evacuated chamber. It will

(a) oscillate forever with the same
amplitude and frequency

(b) come to rest eventually

(c) oscillate at the same frequency and
amplitude will decrease with time

(d) oscillate with the same amplitude and
its frequency will decrease with-time

(e) none of the above.

A swinging pendulum eventually stops
because its energy is

(a) destroyed

(b) converted to kinetic energy

(c) converted to potential energy

(d) converted to heat energy

\(e) all of the above.



232
10.309.

10.310.

10.311.

10.312.

10.313.

i0.314.

10.315.

The length of a second’s pendulum on the
surface of earth is 1 metre. The length of
second’s pendulum on the surface of
moon, where g is 1/6th of the value of g
on the surface of earth, is

(a) 1/6 metre (b) 6 metres

(¢) 1/36 metre  (d) 36 metres

(e) none of the above.

The energy of a damped oscillator

(a) dccreases linearly with time

(b) increases linearly with time

(¢) decreases exponentially with time
(d) increases exponentially with time
(e) remains constant with time.

A tunnel is dug through the earth from one

end to the opposite end along a diameter

and a particle is dropped at one end of the

tunnel. The particle will

(a) come out of the other end

(b) execute simple harmonic motion
about the centre of the earth

(c) immediately come to rest at the
centre

(d) stay at the point where it is dropped

(e) unpredictable.

The type of motion when the acceleration
is proportional to displacement is called
(a) translation (b) rotational

(c) gyroscopic  (d) simple harmonic
(e) noner of the above.

As the acceleration of a vibrating particle
executing simple harmonic motion in-
creases, its time period

(a) increases (b) decreases

(¢) remains unchanged

(d) first decreases and then increases

(e) first increases and then decreases.

A small metal ball is tied to a light string
and is suspended inside a lift. The ball is
set to oscillations. The period of oscilla-
tions is maximum when the lift is

(a) at rest

(b) moving downward at a constant
~ speed

(c) moving upward at constant speed
(d) moving downward with acceleration
(e) moving upward with acccleration.

Period of simple harmonic vertical oscil-
lation of a loaded light spring

10.316.

10.317.

10.318.

10.319.

10.320.

OBIECTIVE TYPE QUESTIONS AND ANSWERS

(a) is independent of mass attached to the
spring

(b) increases with increase in mass at
tached to the spring

(¢) decreases with increase in the mass
attached to the spring

(d) increases with decrease in mass at-
tached to the spring

(e) none of the above.

A boy is swinging on a swing. If another
boy sits along with him without disturbing
his motion, then the time period of swing
will

(a) increase

(b) decrease

(¢) be doubled

(d) remain the same

(e) is halved.

If a projectile be fired at angle o with
horizontal with initial velocity u, then
time of flight is equal to

(@ 2y sin O ®) u sin O
u sin O 2u cos o
¢y —— d ———
2g 8

(e) not possible to determine.

Horizontal range of a projectile fired with
initial velocity u at angle o to horizontal

is equal to

2. 2

u” sin 200 u° cos 20
a) ————— b)) ——
¢ 8 ) 8
© u” cos o @ u® sin o

2 .2 g
© u”sin” o

8

The range of projectile is maximum when
the angle of projection is

(a) 45° (b) 30°

(c) 60° (@ 223°

(e) none of the above.

Time of flight of a projectile fired with
velocity u at angle of o with horizontal on
an upward inclined plane of P with
horizontal is equal to

(a) 2u sin (o — B)/g cos B

b) 2u% sin (ou— o) cos /g cos? B

(¢) 2u sin (o + B)/g cos B
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10.321.

10.322.

10.323.

10.324,

10.325,

10.326.

(d) 2u? sin (& +B) cos /g cos® B
{€) gcos B/ 2 sin (o + B).

The range of projectile in above case is
(@) 2u sin (o — B)/g cos B

(b) 2u” sin (0t = B) cos 0/g cos” B

(¢) 2u sin (o + B)/g cos B

(d) 24 sin (o + B) cos 0/g cos? B

(€) gcosB/2u sin (o + B).

The direction of Projectile for the range to
be maximum op the inclined plane of
30° to horizontal should be

(a) 30° with vertical

(b) 45° with vertical

(c) 60° with vertical

(d) 30° with inclined plane

(¢) none of the above,

Which of the following is pot a scalar
quantity

(a) time

(b) money

(¢) weight of a body

(d) body’s mass

(e) amount of work,

Which of the following is ap €xample of

a body undergoing transiational equi-

librium

(a) a body at rest on 3 table

(b) a body travelling in a circular path at
4 constant speed

(¢) a body rotating with g constant ap-
gular speed aboyt an axis

(d) a body sliding down a frictionless in-
clined plane

(©) a rock thrown vertically upward
when it is at the lop its path.

The frequency of 4 vibrating string is

(@) directly proportional to square of the
tension ’

) inversely Proportional to Square of
the tension

(c) inversely Proportional to the diameter
of the string

(d) directly proportional to the square
root of the mass per unit length

(e) inversely Proportional to the square
root of the masg parameter for unijt
length,

When two Systems are in resonance, then
the following Parameter for both jg equal

10.327,

10.328.

10.329,

10.330.

10.331.

10.332.
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(a) amplitude

(b) Wavelength

(c) imcnsity

(@) frequency

(e) all of the above,

If a system in equilibrium consists of six
€qual concurrept coplanar forces, each
force acting in g different direction, then
the angle between any pair of forces jg

(a) 30° (b) 45°
(¢) 60 (d) 75°
() 90°.

Choose the correct statement

(a) no acceleration js produced in the
body when ijt moves with a constant
speed along a circle

(b) no work gcts done on jt when it
moves with a constant speed along a
circle

(¢) no force acts on the body when the
body moves with a constant Speed
along a circle

@) its velocity remains constant when
the body moves with a constant speed
along a circle

(e) none of the above,

A bucket of water weighing 10 kg is
pulled up from a well 20 metre deep by a
rope weighing | kg/m length, then the
work done js

(@) 200 kg-m (b) 400 kg-m

(c) 500 kg-m (d) 600 kg-m

(e) none of the above,
A ship will sink jf it
Wwater equal to its own
(@) volume b) density
(¢) surface area (d) weight
(e) all of e above,

does not displace

If the momentum of 3 given particle js
doubled then jts kinetic energy will

(a) be halved

(b) be doubled

(¢) be quadrupled

(d) be same

(e) none of the above,

The atmosphere of =arth js retained due to

(a) 8ravitationa] pull of earth

(b) outer molecular attraction forces op ,
the molecule



