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Q1. [June 2015] . 3.5 marks

Mathematical Physics > Vector Algebra and Vector Calculus

CSIR NET

2015 June

3.5M

A particle moves in two dimensions on the

ellipse x* + 4y2 = 8. Ata particularinstantitis at

the point (x,y) = (2,1) and the x-component of

its velocity is 6 (in suitable units). Then the

y-component of its velocity is

1. -3
2. =2
3. 1
4. 4

Q2. [June 2017] . 3.5 marks

Mathematical Physics > Vector Algebra and Vector Calculus

CSIR NET

2017 June

3.5M

The two vectors () and (1;) are orthonormal if

1. a=+1,b=+1/2,c =+1/\2
a=11,b=+11,c=0
a=+1,b=0,c=+1
a==x1,b==x1/2,c=1/2
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Q3. [June 2018] . 3.5 marks
Mathematical Physics > Vector Algebra and Vector Calculus

CSIR NET 2018 June

3.5M

Consider the three vectors ¥, = 2i + 3k, ¥, = [ +
2j + 2k and U3 = 5i + j 4+ ak where I,j and k are
the standard unit vectors in a three-dimensional

Euclidean space. These vectors will be linearly

dependent if the value of a is
31
4
23
4
27

1.
2.
3. —

4
4. 0

Q4. [Dec 2019] . 3.5 marks
Mathematical Physics > Vector Algebra and Vector Calculus

CSIR NET 2019 Dec

3.5M

Consider the set of polynomials

{x(t) =ay+at+--+ an_lt”_l} int of degree
less than n, suchthatx(0) = 0 and x(1) = 1. This

set

1. constitutes a vector space of dimensionn
2. constitutes a vector space of dimensionn — 1
3. constitutes a vector space of dimensionn — 2

4. does not constitute a vector space
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Q5. [Dec 2019] . 3.5 marks
Mathematical Physics > Vector Algebra and Vector Calculus

CSIR NET

2019 Dec

3.5M

The values of a and b for which the force

F

b
Q Q 8 9
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(axy + z3)i + x%] + bxz%k is conservative are
=2,b=3
=1,b=3
=2,b=6
=3,b=2
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Q6. [June 2020] . 3.5 marks
Mathematical Physics > Vector Algebra and Vector Calculus

CSIR NET 2020 June 3.5M

Two time dependent non-zero vectors u(t) and
v(t), which are not initially parallel to each other,

: - _dv o _ du .
satisfy u X d—: -V X d—ltl = 0 at all time t. If the area

of the parallelogram formed by u(t) and v(t) be
A(t) and the unit normal vector to it be n(t), then

1. A(t) increases linearly with t, but f(t) is a
constant

2. A(t) increases linearly with t, and fi(t) rotates
about u(t) X v(t)

3. A(t) is a constant, but f(t) rotates about
u(t) x v(t)

4. A(t) and fi(t) are constants
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Q7. [June 2021] . 3.5 marks
Mathematical Physics > Vector Algebra and Vector Calculus

CSIR NET 2021 June

3.5M

The volume integral I = fijK (? X K)d3x IS over a
region V bounded by a surface ) (an infinitesimal

area element being nds, where fi is the outward
unit normal). If it changes to I + Al when the vector

Ais changed to A+ ﬁA, then Al can be expressed as

1.
2.

[,V - (VA x A)d3x
—[ff, V2 Ad3x

—¢p +(VA x A) - Ads
¢h VA.Ads
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Q8. [June 2024] . 3.5 marks
Mathematical Physics > Vector Algebra and Vector Calculus

CSIR NET 2024 June

3.5M

Vorticity of a vector field Bis definedasV = V X B.

Given B = kxyzt, where k is a constant, which one of

the following is correct?

1. Vorticity is a null vector for all finite x, y, z

2. Vorticity is parallel to the vector field everywhere

3. The angle between vorticity and vector field depends

onx,y,z

4. \Vorticity is perpendicular to the vector field

everywhere
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Answer Key

8 questions . Subject and topic for quick revision

Q. No Subject Topic Answer
Q1 Mathematical Physics Vector Algebra and Vector Calculus 1
Q2 Mathematical Physics Vector Algebra and Vector Calculus 3
Q3 Mathematical Physics Vector Algebra and Vector Calculus 1
Q4 Mathematical Physics Vector Algebra and Vector Calculus 4
Q5 Mathematical Physics Vector Algebra and Vector Calculus 1
Q6 Mathematical Physics Vector Algebra and Vector Calculus 4
Q7 Mathematical Physics Vector Algebra and Vector Calculus 3
Q8 Mathematical Physics Vector Algebra and Vector Calculus 4
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