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1.

matrix it
a) aij = aJ,

c) aij = o.ji

Instructions:

Select correct alternatives Marks

(20)

Asquare matrix A=[ai;) will be called a skew Hermitian 01

1) All Questions are compulsory.

2) Marky'to the correct option. Do not circle.

3) More than one options marked will not be considered for assessment.

4J Rough calculations on paper are not allowed

5l Use non-programmable calculator is allowed.
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.A

Q.1 Bloom's Co

Level

L1 507.7

1.1 507.1012.

b)

dl

b) aii

d) ait

al

c)

IfA = [o1;]_-, is a scalar matrix if, lwhere k is any

scalar]

siJ=o,wheni+j

aij=k,wheni+j =-k,wheni=j

Page 1of6



L2014.

A1l diagonal rilements of

Sfnmet c

Identity

The value ofelement a23

eiluation, zf + xl - 3x!

1

3

matrix are zero. 01

Anti-symmetric

Triangular

in matrix form ofquadratic

+ Zxfiz - 4xfi3 + 6xzx3 is

bl -2

d) -3

t.1

L3

L2

s07.7

bl

dl

al

c)

b) -i

dl -1

a)

cJ

5 07.1

aJ

cl

al

c)

01

016.

017.

01

i

7

.900
27oo

In complex plane, multiplication ofi2 rotates the

direction of axis through angle

507,2

507.2

L7 s07.2

L2 507.2

bJ 1B0o

d) 3600

The point at which the function is not differentiable is

called a ofthe function.

bJ Singular pointa)

cl

aJ

c)

Regular point

None ofthe above

The frrnction -: has

0

a singular point at,

b) -2

dJ None ofthe above

?rt\ ,- l^4
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9.

aJ

b)

cJ

d)

Fourier series is given as,

s- \--tk)= or+ ) ansinnx + ) bnslnnx

\- sr-l(x)= on+ ) ancosnx + ) b"cosnx

ao+Ia,sinna+ )1".o.-

o^ + ! o-.nsn.:r + ! l- "in*lJ'

01 I,,I 507.3

f(,) =

f(x) -

0110.

al

Cosine se es in the interval (0,r1 is given as,

16 =! !" r<,ta" -'rf,=,{; ,r, """,' a,\,o'n*

y q = ! f' y ota, +'ri{ l,t,"","a,}.o.,'. ttJo T4\Jo

y 1,1 = | l" s p1 a, - |il1; t rr,." ", auj 
"o",o

r @ = * [." r ot a" * lil [ ̂̂ , 
r, *',,a,].o.,,

Jo x4(Jo

L1 507.3

L1 507.3

bl

dl

ll. Sine serles in the interval (0,n) is glven as,

'r ru,-|i-.- ll"' r,"t*,,,0,j

bl z€ (t" )
l(*) -- ) cosnxl I f(v)cosnvdvl

tJo )

'l rt*r=1i,,",*{['rt,r"',,,rf" .t1 (ro' - )

o) 
,u., =1i,,,,* {[" rrt,^^,0'lt.ro )

01

p o 
'41 z l6
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lz.

4

bl

c)

dl

al

cJ

a)

c)

0173.

The function ofthe square wave in the interval

-n <, < 0 canbewrittenas,
sin 4x sin6x sinSx l

l(:t\-Z+21\in2t+ 4 I 6 + 8 +-l
sin 4x sin 6x srnBr rt(t\-i+lsit2x+ 4 - o r-e - 

l

sin 3x sin5x sin 71 l

n t sin3x sins.r sin 7x lt(r)=r+l.inx:Ist,t)

The coefficient ao ofFou erse esin interval(*z,z) can

be written as,

7 t" .. bt 1rr
=l f(x)dx -' _l [(x)cosnxdx
2n J _"' r J-o'

lfn-.- d'l 0
- | Ilx)slnnx dx
r J_n

The coefficient on ofFourier se.ies in interval (-z,z)can

be written as,

Lf" r,,a o, b)

27r I "'
1 t]t dl
- I f(x) sin nx dx

1^
V'= Vr' + FV6.o
_ 1^

9'= Yr + Vvb,o

b) vz= vz +;v,o,a

d) v2= v{ +:v e,o

L3 507.3

L'l s07.3

L1 507.3

L7 s07.4

01

0174.

! f" s 61,.o,nr a,

0

0115.

a)

The Laplacian operator is given by,

cJ
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16.

a)

bl

cl

dl

17, The spherical harmonics is given by,

a) nz,oY@, - 
^Y(e,o) 

= 0

q v'ze,,Y@,il - 1Y2(0,0) = o

c) va,oY@,0) + LY(e,d = 0

q va.oY(e, + LY,(e,Q) = 0

18. The radial equation can be \4.ritten as,

al 1dl-dR\ t.".. ,1 I-' 
A d,\,' d,)+ lkz 

(r) + -lR = o

,, 
i*?#).\u"<t_4lr=o

"\ 1dt dR\ r, )1-' .=__l r"..._l + lk,(r)+_lR=0r.4r\ ar) L rl
or 14(.,9) * lu,r.t _41* = or'dt\ ar/ L rl

In spherical polar coordinates, Helmholtz's equation is

given by,

lv'= v, + lvi.r],t'<,, e, O) + k2 (r)lp(t,0. O = o

lv, = vr, + 1 v r,ol4,(r, 0, O + k'z (t)1t)O, 0, O = o "

fv, = v" + 1v6.rl,l'fr, o, O) + k2 (r)l)(r,0, O) = o

t1

lv,= vc +:iA.o)a(r,0.O) + k(r)l,O,e, =0

01 L1 507.4

01 L7 507.4

L1 507.401
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19. The theta equation can be written as, 01

ar 1 d/ dO\ r mat . -fi(.i"e *)-V-#p=,
bl

0

1 dt . dO\ . ,rL\

- delsin9 de)+ [,1- *lo=0
1 dr dor I m2f

-.16 
(sin o 

d6.) - ['- *a] t = o

L dr dor I m2 1

- da (sin 6 
do,) 

+ 
l'l - sr.r?-lo = o

The Azimuthal equation can be written as,

d2a
a6z-m'A=6
d2a
V6, 

+ m'@ = o

d2obl -.--- - mQ = 0
4Q"

dl :-- + l'no = 0
aQ"

l.t-t a/a

L1

1.1 507.4

507.4

dl

0120.

aJ
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Instructions:

Q.2. Attempt the followiug
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End f,xamination

llAll Questions are compulsory '

2) Rough calculations on paper are not allowed

3l Use non-programmable calculator is allowed.

School ofSciencc

Mathematical Methods ir Physics

Dcpartmert ofPhysica

Seoesier-I

Time: 2 Hours 30 Minutes

Max Marks:80

li.oo.,1nlo l30@ pY0

Marks

(16)

72

Bloom's CO

Level

L3 507.1_

L3 507.1

L3 507.1

CO

507.2

Find the characte stic polynomial ofthe followingmatrix

and verii., Caley-HamiltoD theorem to find inverse ofthe

same,

tL -2 31
12 4 -21L*1 1 z)

Form the cofactor matdx offollowing matrix;

t7311t=lz t sl[rss]
Or

2. Form the cofictor matrix oflollowing matrix,

t9 171
B=18 2 6l

11 731

Q.3, Attempt the following

1. State and prove Taylo/s theorem.

Marl<s

(16)

12

?dta t f2-
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7

2. Find the first tlre e terms o f dre Taylor's se is expansion

of f(z) = 
--L, 

aboutz=-i.

Or

Discuss and show the graphical representation of

multiplication of complex numbers.

Attempt the following

Evaluate the coemcients ofFourier sefles for the function

in the interyal(-z,z).

E),tend the interval ofFourier series from (-7r,T) to(-l,l).
Or

Derive Parseval's iheorem Irom Fourier series.

Give graphical representation ofa square tir'ave function.

Attemptthe following

State and prove o hogonality properties ofLegendre's

pol),romials

Develop the t hree ordinary diferential equations from

Helmholtz's equation in sphedcal polar coordinates.

Or

Starting Irom solution of the Legendre's differential

equation in the form ofsome variable w=cos d, construct a

solutionwhich will be valid for the interval -1<w< +1.

Deveiop the recurrence relation for Legendre's differential

equalion.

tr-._qi-

f ntt >-L t-

4 L3 507.2

L3 507.22.

L2

1,4

Q.4.

1,

.2-

Q"s.

1.

i'

Marks

(24)

72

B

4

Marks

(24)

12

I

co

507.3

507.3

507.3

507.3

co

507.4

507.4

L5

L2

L2

L2

L4 507.4

L4 507.4
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