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PhysicsByAaryan Fourier Transform - CSIR NET Physics PYQs

Q1. [Dec 2015] . 3.5 marks
Mathematical Physics > Fourier Transform

CSIR NET

2015 Dec

3.5M

The Fourier transform of f(x) is f(k) =

[ 77 dxet™ £ (x).

If f(x) =ad(x)+ LS (x) +yd"(x), where §(x) is
the Dirac delta-function (and prime denotes
derivative), what is f (k) ?

1. a+ipk + iyk?
2. a+ Bk —yk?
3. a—ifk—yk?
4. ia+ Bk —iyk?
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Q2. [Dec 2015] . 5.0 marks
Mathematical Physics > Fourier Transform

CSIR NET 2015 Dec 5M

A function f(x) satisfies the differential equation

where w is positive. The Fourier transform

f(k)=f fj: dxe'™™  f(x) of f, and the solution of
the equation are, respectively,

1. and — (e~ @lx—al 4 pwlx-al
k2+w? Zw( T )
2, and — e~ ®lx—al
k2+w?2 2w
5 ¥ 4L (p-iwlx-al 4 giwlx-al
C Xz an -~ (e + e )
eika 1 _ _ . _
4. ——and — (e wlx—al _ giwlx “')
k“—w 2lw
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Q3. [Dec 2016] . 3.5 marks
Mathematical Physics > Fourier Transform

CSIR NET

2016 Dec

3.5M

The Fourier transform ffomdxf(x)eikx

1

function f(x) = 3

1.\2mwe~V2Ik|
2. \/Ene_‘@‘
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Q4. [June 2016] . 5.0 marks
Mathematical Physics > Fourier Transform

CSIR NET 2016 June 5M

What is the Fourier transform [ dxe™*f(x) of

(eo] dn
FO) =800 + ) ——6(x)
n=1

where 6 (x) is the Dirac delta-function?

1
1. T

1
1+ik

1
"kt

2.

1
4‘ N
k—i
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Q5. [June 2018] . 3.5 marks
Mathematical Physics > Fourier Transform

CSIR NET

2018 June

3.5M

The Fourier transform ffooo dxf (x)e’* of the

function f(x) = e~ ¥l

= _1fk2
2. —m
3. 1+2k2

4. (2+2k2)
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Q6. [June 2021] . 5.0 marks
Mathematical Physics > Fourier Transform

CSIR NET 2021 June 5M
If we use the Fourier transform
d(xy) = [ e" Py (y)dk
to solve the partial differential equation
2 2
_0%¢pxy) 10 d)(xy) qb(x y) =0

9y2 yz D2

in the half-plane {(x,y): —0 < x < 0,0 < y < oo} the
Fourier modes ¢, (y) depend on y as y* and y#. The

value of @ and [ are

1. - +y1+4k2+m?) and- —/1+4(k?* +m?)

2. 1+J1+4(k?2+m2)and1— 1+ 4(k?

+ m?)

1 1 1 1
3. ~+-y1+4(k? +m?)and> ——/1+ 4(k? +m?)

1 1
4. 1 +5\/1 + 4(k? + m?)and 1 _E\/l + 4(k? + m?)
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Answer Key

6 questions . Subject and topic for quick revision

Q. No Subject Topic Answer
Q1 Mathematical Physics Fourier Transform 3
Q2 Mathematical Physics Fourier Transform 2
Q3 Mathematical Physics Fourier Transform 4
Q4 Mathematical Physics Fourier Transform 2
Q5 Mathematical Physics Fourier Transform 3
Q6 Mathematical Physics Fourier Transform 3
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