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B. Sc. Mathematics 6th Semester
® Examinatjon — December, 2024
REAL AND COMPLEX ANALYSIS
Paper : 12BSM-361
Time : Three hours ] [ Maximum Marks ; 49
Before answering the questions, candidates should ensure that they

have been supplied the correct and complete question paper. No
complaint in this regard, will be entertained after examination.
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Note : Attempt five questions in all, selecting one question
from each Section. Question No. 9 (Section-V) is
compulsory. All questions carry equal marks.
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SECTION - |
gug - |
1. (a) Find the Jacobian of u, v, w w.r.t. x, y, z given that
u=x+y+z,03=yz+zx+xy,w5=xyz. 4
u, v, w I X, Y, z % GUY ARSI AF TG B, &
e u=x+y+z 03=yz+zx+xy, w> = xyz!

94106-1500-(P-7)(Q-9)(24) P.T.O.



(b) Show that -

1
m-1 -
B(’";n): X + x" 1

h (]+x)m+n

T R

1 Ml xn-
B(m,n) < [ 1 mi X, m>0,n50

0 (l +x)m+n

dx,m>Q 5, >0

2. (a) Prove that

[Je 4 y2)2anay = 2

where R s the interior of circle x2 4 y? =1

R A /s
[fx? +y2)%dxdy=2~9’i

&l R gq x2+y2=1asra¢iﬁﬁisw%u

(b) Using Dirichlet's theorem, find the volume
2 4

2
bounded by the surface X_ + ZT =1. 4

a2 b2

feRerte i‘m FOIET I om g
2

x22 ZZ 7 =1 80 e s s v

a C
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SECTION - ||
g — |l
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3. (a) If the series i) +
2 ’;](a” cosnx + b, sinnx)

converges uniformly to a function fon [ n
then it is the Fourier series for 'f on [ ] ’ 7‘4/

a0
gfe ’I@ET _[329,+ Z(ﬂ” cosnx + b, sinnx), [-m, n] O
1 .

@Wfﬁm‘;ﬁqﬁmﬁaazﬂg’a%[m
x] W & RiC gAY e @ ’

Find the Fourier expansion of f(x) = x in [-x, n]. 4

(b)
[-n, 7] & flx) = x B G ﬁwnﬂsna i

4. (a) Obtain the Fourier expansion for f(x), if

- , -mn<x<0
f@?={x O<x<m 4
fly @ Rm g R W@ &, W
-n —nt<x<0
f00={x , O<x<m

(b) Find the half-range cosine series for flx) = x(n - x)
in the interval (0, t). Hence deduce that: 4

2 1 1 1

6 12 22 32
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SECTION - il
gog -l

S. (a) Prove that the function f(z)=2Z is continuous

€verywhere but nowhere differentiable except at

the origin. 4
e a5t B oo f(z)=z§6'(ﬁ‘13€ﬁﬁ%@fﬁﬂ§a
N3 B Brewx & @ st T Y

) If fiz) = u + iv is an analytic function and z = re™® ,
where u, v, r, 0 are real, then CR-equations are
u_1ov v_ 1&v 4

o ro0’or rop

M fz) = u + iv T RTINS BT T oz = reld
ﬁﬁu,v,r,ealﬁﬁﬂi%,?ﬁCRWﬁW

ou_1v.v_ 1wy
2

or ro0’or r

6. (a) Find the regular function whose Imaginary part is

__X-y
x2+y2 4

ﬁwﬁﬁ%ﬂmﬁmﬂmﬁaﬁm o=_X"Y
x2+y
2l
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(b) If f(z) = u + iv is an analytic funchon of 2, find f(z)
ifu-v=(x- 1/)(1( 1-435,/*‘/ )- 4
R fz) = u + iv P H freToTTeT oz ¥ @
f(z) sIa B AR u —p=(x - J)(x +4xy + 4 J )

SECTION — IV
i\

Q. (a) Determine the region in the . plane
corresponding to the lriangular region boundeg

by the linesx =0, y = Oandx+J~1lnthe2planc

m
mapped under the transformation w =ze 4 4

LS IR w=ze%%aﬁ‘hﬁqﬁ5‘lﬂqz—ﬂﬁﬁ‘(@eﬁ
x=0, y=03dRx+y=179 W By &= 3
& w-aw 7 & FiRa B

(b) Find the image of |z — 3i|= 3 under the mapping

w=-. 4
z

AT wzé%@fﬁ‘fﬁ |z 3i| =3 % e s/q &4

8. (a) Show that the cross ratio remains invariant under

. Mobius transformation. 4
wigw & AMgw wwmer 3 ofmla #E o
Fufafda e 2
(b) Find all the Mobius transformation which map the
half plane I(z) > 0 into circle lw| <1. 4

T A SR S B o 1(z) > 0 R
™ |w| <1 ¥ qg g §

94106-1500-(P-7)(Q-9)(24) (5 ) P.T.O.



SECTION - vy
qug -V

9.
(@) If u:xz-y,v=x+y, then evaluate - 2

o(u,v)
a(x,y)
2[5 u=x>_y, p=x+y, @ T B
o(u,v)
o(x,y) ¢

(b) Evaluate : 1
2

1
I(S ~x3) 34y
0
’iﬂfﬂﬁ BT :
2 1
I(S - x%) 34x
0

(c) Find the Fourier coefficient ag for the function

fx) = xin [-x, x]. |

[—n,n]ffo(x)=x%ﬁ"N‘§ﬁW{["ri?5ao§lﬁ
EA{

(d) Find the image of the point 1 + i on the sphere of
.1 1

radius 5 and centre (0,0,—), 2
2

m%eﬁr%a(o,o%)%maqrﬁguiﬂ
gfafers SI9 Y
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(e) Define conformal mapping. 5

ATET AFRETT @ g BT
(f) Find the fixed points of the Mobius transformation
3z-4
w= . 1
z-1

: 3z-4 :
P ﬁmqmmwzz_l%ﬁﬁaafagmaﬁ\
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B. Sc. Mathematics 6th Semester
Examination — December, 2024

. LINEAR ALGEBRA
Paper : 12BSM-362

Time : Three Hours ] [Maximum Marks : 40

Before answering the questions, candidates should ensure that they

have been supplied the correct and complete question paper. No

complaint in this regard, will be entertained after examination.
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Note : Attempt five questions in all, selecting one question

from each Section. Question No. 9 (Section-V) is

compulsory.

TOF W W 0% I @ owm e g, 39 99
M%Wmlmﬁ@[9(m_v)amﬂ‘%l
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SECTION - |
qug - |

1. (a) Show that the set {(2, -1, 0), (3,5,1), (1, 1, 2)} forms
a basis of R3 3.5

Y 5 e (2, 1 0), 3,5 1), (1,1,2), R® 5
SR I917 3 ‘

(b) Show that the union of two subspaces of 5 vector
Space is alsp 3 subspace if and only if one jg

contained in the other. 3.5

W%mm%ﬁmﬁﬂm%ﬂw
m&m%uﬁ@?%aﬁwiﬂ%ﬁwﬁa
gl
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(b) If W be a subspace of a finite dimensional vector

space V(F), then prove that dim Z._ .
W dim

V-dimw. 35
aﬁwwqﬁﬁamﬁmmvmww

8, @ R B B dim%=dim V- dimw.

’ SECTION - i

gvs — |l

3. Find range space and null space of the linear

transformation T : R* —» R’ defined by T(x, x,) =
(x,, X; + X,, X,) and verify the Sylvester law. 7
T(x, X,) = (X, X, + X,, X,) & RAMWT W wqrwor
T:R? - R® & 3 &9 3R g WF 70 X IR Ry

99 & g HT

4. (a) If two finite dimensional vector spaces over the
. same field are isomorphic, then prove that they

have the same dimension. 3.5

MW A B WA R o dRw W
@HaTE &, O Reg 5% By o978 o @ &

94107-1500-(P-7)(Q-9)(24) (3) p.T.O.



(b) If A = (@, ~2,3), (1, -1, 1), (2, 4, 7)} is basis of R?

then finq the dual basis of A. 3.5

IR A = (1, -2,3),1,-1,1), 2,4, D R &1 e
WA W 2 omaw o A

SECTION - i

gus -

5. (a) Let T :R? 5 R3pe a linear transformation define?
byT(x,y,z)z(2x—y,x+y,y+2z). Find the
characteristics and minimal polynomial of T. 35
AR T:R > R @& WaF ww=ww §
T(x,y,z)z(zx_y,x+y,y+22) an qﬁmﬁ'ﬁm

T R T# v ot g7 sgue s @Rt

(b) If C(R) is the vector space and T be linear
transformation on C(R) defined by T(a+ib)=a-ib
for all a, beR, then find the matrix of T with

respect to ordered basis B = {1 + i 1 + 2i}. 3.5

94107-1500-(P-7)Q-9)24) (4



6. (a) Let a linear transformation T : R? 5 R? given by
T(x, y) = (ax + by, cx + dy) where a, b, c dare
reals, then find the condition for which L.T. is
singular. 3.5

WWWWWT:W——)W,T(X,W:(M
+ by, cx + dy) B RA ™R, S a, b, o, g g,
A 98 g s Ao s e LT, Rfe

(b) Find the eigen values and a basis of each eigen
space of the linear operator T : R* — R’ defined by
T(x,y,z) = (x +y + 2,2y +2,2y + 32). 3.5

T(x,y,z)=(x+y+z,2y+z,2y+32)quﬁ‘rnﬁa
Wz X T : R* > R* & 7% W e 3

ST A SR SR S i
SECTION -1V
gug - IV
7. (a) State and Prove Cauchy Schwarz inequality. 3.5
A T s T o R B
p.T.0.

94107-1500-(P-7)(Q-9)(24) (5)



(b) Provethat:lu+ovli<liull +lvl 3.5

RE S lusrol<iun +Iol

8. State and Prove Bessel's inequality. 7

T B TN T v Ry F

SECTION -V

gug - V

9. (a) Define dimension of a vector space. 6x2=12
afeyr gaie 1 s offya #3
(b) Define null space.

g qHfte & g &1

(c) Define inner product space.

Sffafe IdE gHfte H gRuig ¥

(d) Define vector space.

gty gafte & TR &Y

94107-1 500-(P-7)(Q-9)(24) (6)



(e) Find the norm of a vector u = (2, -3, 6) and

normalize the vector.
R u = (2 -3 6) F T Ft I qRy B
g B

() Show that linear transformation T : R* -» R?

defined by T(x, ¥, 2) = (XY, y =2) is singular.
it B T(x, v, 2) = (X -y, y —2) &0 R W
&= T: R = R? fafe= R

94107-1500-(P-7)(Q-9)(24) (7)
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DYNAMICS
Paper : 12BSM353/BM-363

Time : Three Hours ] [ Maximym Marks : 49
Before answering the questions, candidates should ensyye that they
have been supplied the correct and complete question paper. No
complaint in this regard, will be entertained after examinatipy,
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Note: Attempt five questions in all, by selecting one

question from each Unit. Question No. 9 (Unit-V) is
compulsory and carry 12 marks. Remaining all

questions carry 7 marks each.

T T A 00 B w9 99 3
ST A T Fe 9. (gd-v) arRed ¥ oA 12
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UNIT -
g — |

1. (a) A particle describes on equiangular spiral r = a e™

with constant angular velocity. Find its velocity

and acceleration. 3.5

TF %y Pgy #9371 & 99 R aiid
rzaﬂeq{w%;maqaﬂ—{mmml .

(b) To a man going on a bicycle at 10 km/hr due east,

the wind seems to blow from a direction 60° south

of west at 6 km/hr. Find the direction and velocity

of wind. 3.5

Q% Afp S 10 FFf/ge @ A ¥ @ AN e
q¥ o V@ 8, 99 oaT & [ &ar 6 fHi/ger & i

crﬁawﬁsowﬁma%eﬂ?ﬁw@%lwaﬁﬁm
AR AT T A

2. (a) To obtain the expression for velocity and position of .
a particle executing Simple Harmonic Motion. 3.5

T D M FA AW o F D A7 v Refy 3
fere =it s i

94108-  -(P-7)(Q9)24)  (2)



(b) A light elastic string of length 4 m has one end

94108-

fixed at A and to the other end is attached a mass

which in equilibrivm extends the string by 1 m. If
the stone be dropped from A, find the maximum

extension produced- 3.5

4 Hrex FaE o T & AR A B wF R A W
Rey ¥ ok gy B W % S g1 g0 ¥, &
Wﬁaﬁaﬁ1ﬁ1ﬂwm%lqﬁwaﬁ,q
amm,ammﬁﬁﬂﬂﬁml

UNIT -1l
s — |l

A mass of 10 kg, falls freely a distance of 10 m
from rest and is then brought to rest after

penetrating through 1 m in sand. Find the average

force exerted by the sand on it. 3.5

10kgﬁ@mﬁ,ﬁwmﬁlomaa€t§&ﬁ
@ &9 & PR ¥ ol Rt @ 1 AR T

F® 3 9% BUAEET § q9g o S 81 @ al S

QX T T SN S S il

(P-7)Q-9)(24)  (3) P.T.0.



(b) If the strilng of an Atwoods machine can bear a strain
of only 3 of the sum of two weights, show that the

J3
least Possible acceleration is —5_— g- 3.5

qﬁ@ﬁﬂq@qaﬁaﬁ—é%iﬁmﬁ%ﬁmw
T T ¢ gt 2, o ez 6 gaaw g9 @

3
PR
4. (a) Stateand prove principle of work and energy. | 3.5 ‘
P A et & Rafa @ TAC A R H
(b) To derive the expression for work done in stretching
an elastic string. 3.5
% gy S @ dew & T 1 aE @ fee @l
YA~ B
UNIT - 1lI

Zhs — |l

5. A particle slides down the outside of a smooth vertical

circle starting from rest at the highest point. Discuss

the motion. 7

0% 7 T4 39 95 W fimmen @ g8 #Q U @
R FHIEX 9 B X AR # oix fegear B MW W
4l B

ga108-  -(P-QANRY)  (4)



. 6. (a)

(b)
7. (a)
94108-

How must a ball be projected from a height of ‘
4 ft., so as just to clear a wall of 13 ft. high, distant
15 ft. in a horizontal directon and a ditch 5 ft.
wide on the other side of the wall. 3.5

@ﬁ'ﬁ’ﬁz}qﬁ‘aﬁ%ﬂﬁ%mmmm
amar%q,mﬁaséﬁﬁfﬁwﬁmqaem,lsw

Q@Wmm%mmsm%@éﬁ
qR &Y Gl

A Body is proj
as to clear tw
distance 2q from €2

octed at an angle o to the horizon so
o walls of equal height 'a' at a
ch other. Show that range is

equal to 24 cot (%) 35
@%ﬁﬁ%ﬁ'ﬁ“ﬂmmm%m

me'a'ﬁamm

o g 829 T
(%)%aw%

a'ﬂﬁl ﬁ@ﬁ%m%mt

A particle describe the equiangular spiral

e to the pole. Find the law of

r = g¢° ©* under a forc
35

force.
@Wﬂa“ﬁﬁ%mmﬁfﬁqﬁaw%ﬁm

Waﬁﬁm%l o @ v i B
-(P-7)(Q-9)(24) (5) p.T.0.



(b) A particle moves with a central acceleration

m, Find the path and distinguish the
Cases, 3.5

CF B ¥y @mop --)‘u—-%mﬂﬁmm

(distance)3

T T B R w7 ofdT F

8. To establish the equivalence of Kepler's laws for
Planetary motion and Newton's laws of Gravitation. 7

TR MR D R e 3 Pt IR e B et 3 @
ﬁwﬁfa%mmarwhaaﬁml

UNIT-V
e -V
9. (a) Define relative velocity with two examples.
3 IR B qY WY AT B IRwNT F
(b) Define mass, momentum and force.
S, G IR s & (R s
(c) Define conservative & impulsive forces.
Gl SR el aet @ witfy
(d) Define Time of Flight, Horizontal Range, .
' Maximum Horizontal Range, Greatest Height.
it B ¢ SeN W T, ARy d, aifreeaw AR
i, T8 T SR

94108  -(PNQ9R24)  (6)



(e) Define Kepler's Laws of planetary motion.
I8y B I B B ey

(f) Write the Geometrical properties of an Ellipse.
' 2x6=12

afqe & st T R

94108-  -(P-7)Q9)(4)  (7)
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