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Instructions: 1) All Questions are compulsory.
2) Mark \/ to the correct option. Do not circle.
3) More than one options marked will not be considered for assessment.
4] Rough calculations on paper are not allowed

5) Use non-programmable calculator is allowed.

Q.1 Select correct alternatives Marks Bloom’s Cco
(20) Level
1. A square matrix A=(a;j) will be called a skew Hermitian 01 L1 507.1
matrix if,
a) a;=a, b) ay=-a,
) Qi = dy d ay=—a
2. IfA= [a[j]mm is a scalar matrix if, (where k is any 01 i 507.1
scalar) .

a) a;;=0,wheni=#j b) aij=0,wheni=j

¢) aj=kwheni#j d) a;=-—kwheni=j
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All diagonal elements of matrix are zero.
Symmetric b) Anti-symmetric

Identity d) Triangular

The value of element az3 in matrix form of quadratic

equation, x¢ + x2 — 3x3 + 2x;x; — 4x1x3 + 6XX3 1S

1 b) -2
3 d) -3,
1219=

i b) -
1 ’ d) -1

In complex plane, multiplication of i% rotates the
direction of axis through angle

900 b) 1800

2700 d) 3600

The point at which the function is not differentiable is
called a of the function.
Regular point b) Singular point

None of the above

The function z_iz has a singular point-at,
+2 b) -2
0 d) None of the above
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d)

. f.(X) =%J:f(v)dv+

f)= %Z cosnx{fﬂf(v) cosnv dv]

Fourier series is given as,

(=4 =9}
flx) = aq +Zansinnx+ an sinnx
n=1 n=1

o0 ol
flx) = ag + Z a, cosnx + Z b,, cosnx
n=1 n=1

o og
flx) = ag +Z:aﬁ sinnx + an CoS nx

flx) = ag +Zan cosnx + Zb sinnx

n=1

Cosine series’in the interval (0,7) is given as,

f(x) J. fw)dv — — U f(w)cosnv dv;cosnx

n 1

o0
2

F#

f f(v) cosnv dv} cosnx

fx) =%Lﬁf(v)dv—%zl{j f(v)cosnvdv COS X
fx) =%J‘:f(v)dv+%nz=l{f f(v) cosnv dv ; cos nx

Sine series in the interval (0,n) is given as,

fl)= : z COS Nx J’Hf(v) cosnv dv}

Fid

flx) = %Z sinnx f(v) sinnv dv

flx) = %Z sinnx f(v) sinnv dv]
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12. .

13:

14.

The function of the square wave in the interval

—1 < x < 0 can be written as,

T ) sin4dx sin6x sin8x
f(x)=§+2[51n2x-+- 7 e t—3 +]
T . sin4x sin6x "sin8x
fx) g [srn2x+ i =t 3 }

T , sin3x sin5x sin7x
f{x)=5+2[smx+ 3 gk ]
T ) sin3x sin5x sin7x
flx) = 5 + [smx + 3 5 + - ]

The coefficient a, of Fourier series in interval(—m, ) can

be written as,

« A F
ﬁf_ﬁf(x)dx

1 T
—J. f(x) sinnx dx
T/ g

The coefficient a,, of Fourier series in interval (—m, m)can

be written as,
1 ‘
— d
— er(x) x

1 n
~f f(x) sinnx dx
T g

by 1[7
;J’_Ef(x) cosnx dx

d 0

b) 1"
Eﬁnf(x) cosnx dx

d 0

The Laplacian operator is given by,

1
- 2
V2= Vr? + T—ZVM

1
s 2
Ve=Vr+ _rz_ve’f'b

1
b) V=V +—Vi,

: o L
2 2
d) Vé= Vre 4 —Tz Vg"p
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16.

In spherical polar coordinates, Helmholtz's equation is

given by,

[v2= r +%V§_¢] Y(r,0,¢) + K2 W(r,6,6) = 0
[\?2= Vr? +?113V9_¢]1,b(r, 0,0) +k*()p(r.6,4) =0 «
[2=9r2 + 05| w(r,0.6) + &2 )4(,0,.9) =0

[v2= vr2 + %Vﬁjqb] Y(r,6,¢0) + k@Y, 0,¢) =0

The spherical harmonics is given by,

V5sY(6,¢) =AY (6,¢) =0
VioY(6,¢) —2Y%(6,¢) =0
V5 sY(0,0) +2Y(6,¢) =0
V§,¢Y(9, @)+ AY2(8,¢0) =0

The radial equation can be written as,

2 A. .
+3%ﬂ+ﬁh=o

i A
k2 (r) —r—z]R =0

: P
k%ﬂ+ﬂﬁ=o

}%ﬂ-ﬂR:O
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The theta equation can be written as,

)-

1 d .gdG)
sin@@(sm do

m -

sin%g1
m -

sin26
5 i3

m

sin%8

m

sin?6 |

2 A

01 L1

01 L1

d?d

b)

d)

ro
W+mq3~ 0
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04 /é Glarotd End Semester Examination
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Instructions: 1)All Questions are compulsory
2) Rough calculations on paper are not allowed
3) Use non-programmable calculator is allowed.
Q.2. Attempt the following , Marks Bloom'’s co
' (16) Level
1. Find the characteristic polynomial of the following matrix 12 L3 507.1
and verify Caley-Hamilton theorem to find inverse of the
same.
1 —2 3
2 4 =2
=1 1 2
2. Form the cofactor matrix of following matrix, 4 L3 507.1
7 & 1
A=12 1 9
1 5 8
Or
2. Form the cofactor matrix of following matrix, 4 L3 507.1
9 1. 7 '
B=|8 2 6
i & 3
Q.3. Attempt the following Marks co
_ (16)
1. State and prove Taylor’s theorem. 12 L3 507.2
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Q.4.

Q.5.

Find the first three terms of the Taylor’s seriés expansion 4
oy A %

af f{z)= Y about z=-i.

Or

Discuss and show the graphical representation of 4

multiplication of complex numbers.

Attempt the following Marks
(24)
Evaluate the coefficients of Fourier series for the function 12

in the interval(—m, ).

Extend the interval of Fourier series from (—m, ) to(—1, [). 8
Or
Derive Parseval’s theorem from Fourier series. 8

Give graphical representation of a square wave function.

Attempt the-following Marks
| (24)

State and prove orthogonality properties of Legendre’s 12

polynomials

Develop the three ordinary differential equations from 8

Helmholtz's equation in spherical polar coordinates.

Or

Starting from solution of the Legendre’s differential 8
equation in the form of some variable w=cos'49, construct a
solution which will be valid for the interval -1<w< +1.

Develop the recurrence relation for Legendre’s differential 4

equation.
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