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PhysicsByAaryan Special Functions - CSIR NET Physics PYQs

Q1. [Dec 2015] . 5.0 marks
Mathematical Physics > Special Functions

CSIR NET 2015 Dec 5M
The Hermite polynomial H,, (x) satisfies the
d?Hy, dHn

differential equation Tz 2x +2nH,(x) =0
The correspondlng generatingfunctlon

G(t,x) =Y 0 H n(X)t™ satisfies the equation

62
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Q2. [Dec 2018] . 3.5 marks
Mathematical Physics > Special Functions

CSIR NET 2018 Dec 3.5M

The polynomial f(x) = 1+ 5x + 3x? is written as
linear combination of the Legendre polynomials

(Po(x) = 1,Py(x), Po(x) = 2 (3x% - 1)) as f(x) =

Yn CnP(x). The value of ¢, is

1.1
4
2. 1
2
3. 2
4. 4
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Q3. [June 2018] . 5.0 marks
Mathematical Physics > Special Functions

CSIR NET

2018 June

SM

In the function P.,.,,,(;»c)e"‘2 of a real variable x, P,(x)
Is polynomial of degree n. The maximum number of

extrema that this function can have is

1. n+2
2. n-1
3. n+1
4. n
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Q4. [June 2021] . 5.0 marks
Mathematical Physics > Special Functions

CSIR NET 2021 June oM

www.physicsbyaaryan.com . www.csirnetphysics.com . Contact: 9501976811

The Legendre polynomials P,(x),n=20,1,2,...,
satisfying the orthogonality condition

1
1 Pa(Opm(x)dx = —
[—1,+1], may be defined by the Rodrigues formula

P,(x) = znlmi (x? — 1)™. The value of the definite

Oniii on the interval

integral f_ll (4 + 2x — 3x% + 4x>)P;(x)dx is
1. 3/5

2. 11/15

3. 23/32

4. 16/35
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Q5. [June 2023] . 5.0 marks
Mathematical Physics > Special Functions

CSIR NET

2023 June

oM

If the Bessel function of integer order n is defined as

]n(x) . Zk 0 k

(k.

_X_[n+1]]n+1(x)

_[n+1]]n—1 (X)

1
2
3. _x_n]n—l (X)
4

I";_H]n+1 (X)
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(x)2k+n then i[ NLa(x)]is

Page 6 /10



PhysicsByAaryan Special Functions - CSIR NET Physics PYQs

Q6. [Dec 2025] . 5.0 marks
Mathematical Physics > Special Functions

CSIR NET

2025 Dec

5M

MMP

A sequence of polynomial Q,(x)[n = 0,1,2 ... |

satisfies the recursion relation

Qu+1(x) — 2x0Q,(x) + 2nQ,—1(x) =0, foralln = 0

[ here Q_; (x) = 0]

The generating function for the polynomials,

glx,t) =X %Qn(x), satisfies

1.

2.

www.physicsbyaaryan.com . www.csirnetphysics.com . Contact: 9501976811

99 _

e 2(t+x)g
99 _ _

o, = 2(x—1)g
dg _ 2(x—-t)

a ot

2—‘? =2+ (x+1t)g
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Q7. [June 2025] . 5.0 marks
Mathematical Physics > Special Functions

CSIR NET 2025 June 5M

MMP

Let P,(x) be a polynomial of degree n with real

coefficients, wheren = 0,1,2,3, ---. If

[ Po(2)Pp(x)dix = 8y, then
1. Pi(x) = i\E(3 — X)
2. P1(x) = i\E(Z — X)

3. Py (x) = i\E(l—x)
4. P;(x) = +V3(3 + x)
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Answer Key

7 questions . Subject and topic for quick revision

Q. No Subject Topic Answer
Q1 Mathematical Physics Special Functions 1
Q2 Mathematical Physics Special Functions 3
Q3 Mathematical Physics Special Functions 3
Q4 Mathematical Physics Special Functions 4
Q5 Mathematical Physics Special Functions 4
Q6 Mathematical Physics Special Functions 2
Q7 Mathematical Physics Special Functions 1
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