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1. Consider the following statements : 3. Two horizontal plates are placed 1:25 cm
apart, the space between them being

1. Viscosity of liquid increases with filled with an oil of viscosity 15 poises.
increase in temperature. What is the shear stress in the oil if
: ! 3 the upper plate is moved with a velocity
25 YlSCOSlty. of gas decreases with of 2:5 m/s?
increase in temperature.
3. <IN liquids, cohesive forces -
predominate the molecular (@) 280 N/m
momentum transfer.
4. In gases, cohesive forces are small (b) 260 N /m2

and the molecular momentum
transfer predominates.

() 300 N/m?
Which of the above statements are
correct?

(d) 250 N/m?
(@) 1 and 2 only

(b) 2 and 3 only

(¢)” 3 dnd 4 brily 4. What is the cax')illary rise in a g‘lass tube
of 2:0 mm diameter when immersed
vertically in mercury? (Take surface
tension of mercury as 052 N/m. The
specific gravity of mercury is 13-6 and
the angle of contact is 130°)

(d 1,2, 3 and 4

2. A fluid in which shear stress is more than
the yield value and shear stress is
proportional to the rate of shear strain

is known as i0) e com
(a) non-ideal plastic fluid (b) -065 cm
(b) Newtonian fluid

(c) -08 cm
(¢) non-Newtonian fluid
(d) ideal plastic fluid (d -035 cm
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5. Consider the following statements : 7. Consider the following statements
regarding dynamics of fluid flow :

1. One end of piezometer is connected
to the point where pressure is to be
measured and the other end is
open to the atmosphere.

1. Pitot tube is a device used to
measure rate of flow of fluid
through a pipe.

2. Orifice meter is a device used for
measuring velocity of flow at any
point in a pipe.

2. Inverted U-tube differential
manometer is used to measure
high pressure.

3. Venturi meter consists of

3. U-tube differential manometer converging part, throat and
contains heavy liquid. diverging part.

Which of the above statements is/are
Which of the above statements are

correct?

correct?

(@) 1 and 3
(@) 1 and 2 only

(b) 2 only
(b) 1 and 3 only T % oty
(c) 2 and 3 only (d) 1 and 2
(@ 1,2 and3 8. What is the pressure gradient per metre

width for the laminar flow of oil with a
maximum velocity of 2 m/s between two
horizontal parallel fixed plates which

6. A circular opening, 3 m diameter, in a are 100 mm apart? (Take dynamic
vertical side of a tank is closed by a disc viscosity = 2'5 N-s /m2)
of 3 m diameter which can rotate about
a horizontal diameter. What is the force (@ -4000 N/m? per m

on the disc if the head of water above
the horizontal diameter is S m?

() -3700 N/m? per m
(@) 2774 kN (b) 3244 kN () —-3500 N/m2 per m

(c) 3112 kN (d) 3467 kN (d) -3200 N/m? per m
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9. Consider the following statements
regarding dynamics of fluid flow :

1. Kinetic energy correction factor is
defined as the ratio of kinetic
energy of the flow per second based
on actual velocity to kinetic energy
of the flow per second based on
average velocity.

2. Kinetic energy correction factor is
defined as the ratio of kinetic
energy of the flow per second based
on average velocity to kinetic
energy of the flow per second based
on maximum velocity.

3. Momentum correction factor is
defined as the ratio of momentum
of the flow per second based on
actual velocity to momentum of the
flow per second based on average
velocity.

4. Momentum correction factor is
defined as the ratio of momentum
of the flow per second based on
average velocity to momentum of

the flow per second based on
maximum velocity.

Which of the above statements are
correct?

(@) 1 and 4
(b) 1 and 3
(c) 2 and 4

(d 2 and 3
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10. An oil is flowing through a pipe of
diameter 300 mm with velocity of
Sm/s. What is the head loss to
maintain the flow for a length of
1000 m? (Take coefficient of friction
= 0:005)

(a) 602 m

(b) 724 m

) 767 m

(d) 849 m

11. Consider the following statements :

1. The apparent viscosity of a
pseudoplastic fluid decreases with
decrease in the shear rate.

2. The apparent viscosity of a dilatant
fluid increases with increase in the
shear rate.

3. Bingham plastic fluid requires a
finite yield stress before beginning
to flow.

Which of the above statements are
correct?

(@) 1 and 2 only

(b) 1 and 3 only

(c) 2 and 3 only

(d 1,2 and 3




12. The dimensional formula of bulk

modulus of elasticity in MLT notation
system is

(@ MLT! () MLT?
(c) MLIT! (d MLT2

13. Consider the following statements

regarding general conventions in stress
analysis :

1. Tensile stress is positive and
compressive stress is negative.

2. A pair of shear stresses on parallel
planes forming a clockwise couple
is positive and a pair with a
counterclockwise couple is
negative.

3. Clockwise angle is taken as
negative and counterclockwise
couple is positive.

Which of the above statements are
correct?

(@) 1 and 2 only

(b) 1 and 3 only

(¢) 2 and 3 only

(d 1, 2 and 3

14. Consider the following statements

regarding principle of superposition :

1. The principle of superposition
states that if a body is acted upon
by a number of loads on various
segments of the body, then the net
effect on the body is the sum of the
effects caused by each of the loads
acting independently on the
respective segment of the body.
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2. The superposition principle applies
to all parameters like stress, strain
and deflection.

3. The superposition principle is
applicable to materials with
non-linear stress-strain charac-
teristicc, which do not follow
Hooke’s law.

Which of the above statements are
correct?

(@) 1 and 2 only

(b) 1 and 3 only

(c) 2 and 3 only

(d 1,2 and 3

15. Rails are laid such that they have no

stress at 24 °C. What is the stress in
the rails at 80 °C, when there is no
allowance for expansion? (Assume
coefficient of linear expansion

= 11x10%°c"! and Young’s modulus
of rails metal = 205 GPa)

(@) 12628 MPa
(b) 251-84 MPa
(c) 29672 MPa

(d) 325-35 MPa
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16. When a body is acted upon by pure shear

stresses on two perpendicular planes,
the planes inclined at 45° are subjected
to

(a) a tensile stress of magnitude equal
to that of the shear stress

(b) a compressive stress of magnitude
equal to that of the shear stress

(c) a torsional stress of magnitude
equal to that of the shear stress

(d) a bending stress of magnitude
equal to that of the shear stress

17. A piece of material is subjected to same

two perpendicular tensile stresses of
100 MPa each. What is the direct
stress?

(a) 90 MPa

(b) 100 MPa

(c) 96 MPa

(d) 86 MPa

18. The strain energy per unit volume

required to cause the material to
rupture is called

(@) modulus of toughness
(b) modulus of rigidity
(c) resilience

(d) proof resilience
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19. Consider the following statements

regarding buckling concept :

1. Buckling can occur when the
induced stresses are compressive
such as in a column.

2. Buckling analysis uses the
Young’s modulus of the material
and the moment of inertia of
the column cross-section, as well
as its length.

3. The load that buckles the column is
called the crushing load.

Which of the above statements are
correct?

(@) 1 and 2 only
(b) 1 and 3 only
(c) 2 and 3 only
(@ 1,2 and 3

20. Consider the following statements

regarding theories of failures :

1. Maximum principal strain theory is
known as St. Venant’s theory.

2. Maximum shear strain energy
theory is known as Mises and
Hencky theory.

3. Maximum strain energy theory is
known as Guest and Tresca theory.

Which of the above statements are
correct?

(@) 1 and 2 only
(b) 1 and 3 only
(c) 2 and 3 only
(d 1,2 and 3




21. Consider the following statements

regarding beams :

1. Beams with one end fixed and the
other end simply supported are
known as propped cantilevers.

2. Beams supported at more than two
sections are known as fixed beams.

3. Beams with one end fixed and the
other end free are known as
cantilevers.

Which of the above statements are
correct?

(a) 1 and 2 only
(b) 1 and 3 only
(c) 2 and 3 only
(d 1,2 and 3

Consider the following statements
regarding effective length of a column :
1. The effective length is the distance

between the points of inflection in
the deformed shape of the column,
which is referred to as the elastic
curve.

2. At the inflection point, the moment
does not change sign and the
member is not expected to resist
any moment.

3. At the transition point, the
curvature is changed and it is
called the contraflexure point.

Which of the above statements are
correct?

(@) 1 and 2 only
(b) 1 and 3 only
(c) 2 and 3 only
(d 1,2 and 3
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Consider the following statements
regarding power transmitted through a
circular shaft :

1. The stress and deformation
induced in the shaft can be
calculated by relating power to
torque.

2. The power produced by a motor is
rated in terms of shaft horsepower
at a specified rotational speed.

3. Power is defined as the work done
per unit time.

Which of the above statements are
correct?

(@) 1 and 2 only
(b) 1 and 3 only
(c) 2 and 3 only
(d 1,2 and 3

24. When a body is acted upon by pure shear

stresses on two perpendicular planes,
the planes inclined at 135° are
subjected to

(a) a tensile stress of same magnitude
with no shear stress on these
planes

() a compressive stress of same
magnitude with no shear stress on
these planes

(c) a torsional stress of same
magnitude with no shear stress on
these planes

(d a bending stress of same
magnitude with no shear stress on
these planes
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