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Group-A

(Multiple Choice Type Question) 1 x 60=60

    Choose the correct alternative from the following :

(1) In population growth model, if a>0 (i.e., birth rate – death rate >0), then the population will
become double its present size at time

a) b)

c) d)

(2) Let x (t) is the population size at time t. If the birth rate is equal to the death rate, then the
population size

a) grows exponentially b) decays exponentially

c) remains constant d) None of these

(3)

a) b)

c) d)
None of these

(4) Suppose that a quantity y = y(t) has an exponential growth model with growth constant k > 0.
Then y(t) satisfies a first-order differential equation of the form

a) b)

c) d)
None of these
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(5) Suppose that the half-life of a radioactive element is 1 minute. If 32 g of the element are
available in a container at 1:00 p.m., then the amount remaining at 1:05 p.m. will be

a) 6.4 g b) 4 g

c) 2 g d) 1 g

(6) Suppose that a square is growing in such a way that the rate of change of its area is equal in
magnitude to its perimeter. If A = A(t) is the area of the square at time t, then A(t) satisfies the
first-order equation

a) b)

c) d)

(7) At time t = 0, a tank contains 30 oz of salt dissolved in 60 gal of water. Then brine containing 5
oz of salt per gallon of brine is allowed to enter the tank at a rate of 3 gal/min and the mixed
solution is drained from the tank at the same rate. Give an initial-value problem satisfied by the
amount of salt y(t) in the tank at time t .

a) b)

c) d)

(8) Scientists used mathematical models to predict the growth of world population, computer
converted that data into a

a) sample b) model

c) design d) structure

(9) What is a Mathematical Model?

a) The creation of mathematical formulas to
represent a real world problem in
mathematical terms.

b) The creation of real world problems based
solely on a theoretical formula already in
existence.

c) Mathematical Models are toys that can be
purchased in hobby shops by
mathematicians.

d)
None of these

(10) Regarding the technique of mathematical modeling, which of the following is the correct order,
if

P: Mathematical problem

Q: Real problem

R: Interpretation

S: Mathematical Solution

a) PQRSP b) QPRSQ

c) SPRQS d) QPSRQ

(11) Out of all rectangles with a given perimeter, the _________ has the maximum area.

a) rhombus b) circle

c) square d) parallelogram

(12) If the sum of n positive numbers is constant, then their product is maximum when the numbers
are
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a) positive b) negative

c) equal d) None of these

(13) The particles in a molecular model follow 

a) Discrete model b) Continuous model

c) Linear model d) None of these

(14) The model in which every set of variable states is uniquely determined by parameters in the
model and by sets of previous states of these variables is termed as

a) Deterministic model b) Probabilistic model

c) Statistic model d) Stochastic model

(15) Model rests on neither theory nor observation, but is merely the invocation of expected
structure is

a) Deductive model b) Inductive model 

c) Floating model d) Constant model

(16) The model in which same set of parameter values and initial conditions will lead to an ensemble
of different outputs, is 

a) Deterministic model b) Probabilistic model

c) Statistic model d) Stochastic model

(17) To solve engineering problem, we have to formulate the pattern as math expression in term of
variables, functions and equations, such expression is called

a) function model b) math model

c) variable model d) None of these

(18) According to Newton’s law of cooling “The change of temperature of a body is proportional to
the difference between the temperature of a body and that of the surrounding medium”. If T1℃
is the initial temperature of the body and T2℃ is the constant temperature of the medium, T℃ be
the temperature of the body at any time t then find the expression for T℃ as a function of T1℃,
T2℃ and time t.

a) T=T1+(T2)exp(-kt) b) T=T2+(T1-T2)exp(-kt)

c) T2+(T1-T2)exp(kt) d) T=T2+(T1)exp(-kt)

(19)

a) b)

c) d)

(20) How many milligrams of tritium will remain after 49.2 years if the starting amount is 32 mg?
The half-life of tritium is 12.3 years.

a) 8 mg b) 2 mg

c) 1 mg d) 4 mg

(21) What would be the remaining concentration of 300 g of radioactive substance after 18 hours if
the half-life is 3 hours?

a) 9.37 g b) 2.34 g

c) 3.34 g d) 4.68 g
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(22)

a) 0 b) 1

c) d)

(23)

a) b)

c) d)

(24)

a) b)

c) d)

(25)

a) b)

c) d)

(26)

a) b)

c) d)

(27)

a) b)

c) d)

(28) A stone is just released from the window of a train moving along a horizontal straight track. The
stone will hit the ground following

a) Hyperbolic path b) Straight path

c) Circular path d) Parabolic path

(29) A stone, thrown up is caught by the thrower after 6s. How much high did it go? g = 9.8 m/s2

a) 44.1 m b) 44.0 m

c) 44.3 m d) 44.2 m

(30) Two stones of different masses are dropped simultaneously from the top of a building
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a) Smaller stone hit the ground earlier b) Larger stone hit the ground earlier

c) Both stones reach the ground simultaneously d) Which of the stones reach the ground earlier
depends on the composition of the stone

(31)

a) b)

c) d)

(32) Example predator-prey relationship?

a) A lion eating a zebra b) A zebra eating grass

c) A human eating fruit d) None of these

(33)

a) b)

c) d)

(34)

a) b)

c) d)

(35) The solution of the motion of a projectile represents

a) a circle b) a straight line

c) an ellipse d) a parabola

(36)

a) b)

c) d)

(37)

a) b)
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c) d)

(38) A particle is moving under central force about a fixed centre of force. Choose the correct
Statement

a) The motion of particle is always on a
circular path.

b) Its angular momentum is conserved

c) Its kinetic energy remains constant d) None of these

(39)

a) b)

c) d)

(40) For circular orbit the value of eccentricity ______

a) b)

c) d)

(41) From Kepler’s law of orbit, we can infer that the sun is located _____ of the planet’s orbit.

a) at the centre b) at one of the foci

c) at both foci d) anywhere along the semi-minor axis

(42)

a) b)

c) d)

(43)

a) b)

c) d)

(44)

a) b)

c) d)

(45) The mathematical model of the curves for which tangent makes constant angle with radius
vector is represented by the differential equation

a) b)

c) d)

(46) For the irrotational flow

a) b)
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c) d)

(47) For an incompressible fluid, the equation of continuity is

a) b)

c) d) None of these

(48)

a) Wave equation b) Heat equation

c) Laplace equation d) None of these

(49)

a) b)

c) d)

(50) Which among these is used to specify a particular problem which we consider for solving in
CFD?

a) Boundary conditions b) Governing equations

c) Governing laws d) Solution method

(51)

a) b)

c) d)

(52) The classification of PDEs are governed by ________

a) Their highest order derivatives b) Their least order derivatives

c) The number of terms d) The constants

(53) Which of these is not a type of flows based on their mathematical behaviour?

a) Circular b) Elliptic

c) Parabolic d) Hyperbolic

(54) These are essential for solving partial differential equations.

a) Boundary conditions b) Physical principle
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c) Mathematical model d) Algebraic equations

(55) Where do we encounter partial differential equations in CFD?

a) Physical models b) Assumptions

c) Governing equations d) Discretized equations

(56)

a) b)

c) d)

(57)

a) b)

c) d)

(58)

a) b)

c) d)

(59)

a) b)

c) d)

(60)

a) b)

c) d)

Page 8 of 8


