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Examinations

First Semester g e
. €
Se. De® - 2022

(Semester Scheme) (New Syuab”5 018 LI

MATHEMATIC®
SSA 540: Paper - BSM 1; Ajgebr® - 1 and Calculus -1

ards)

Time: 3 hrs.] [Max. Maris: 70

Note: Answer ALL questions.

L Answer any FIVE of the following, ) B2 <10 Marks

1. If A and B are symmetric matrices of same 0r4€h> then show that A+ B is also a

symmetric matrix.
2. Find the value of A for which the following system has & non — trivial solution. |
Tx+4y+3z=0
x+2y+A4z=0
x+3y+2z=0

.\ : . :
3. If Ais an eigen value of the matrix A then prove that -/;IA‘ is an eigen value of adj.A
provided A is non — singular.

0.cota

4. Find the Angle between radius vector and Tangent for the curve r = ae

. o ds _ X
5. Find = for the curve y—alogsec( A )

6. Find ' derivative of ™.

7. If x=rcosf and y=rsiné, then show that -6—9 = ’—y e
& x+y’
5 ou Ou oy
. If u=x*y+y’z+z"x,then show that — +— 4% _ Y
8 u=xy+y Py 6y+6z (x+y+2)
II.  Answer any THREE of the following: 3 X 5 = 15 Marks

1. Prove that the rank of the transpose of a matrix jg same as that of the original matrix.

1 2 -] 4 1
; 2 4
2. Find the rank of the matrix 4 = 3 ,4
2 34
-1 -2 6y

using elementary row transformation.
: 2
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mof equationg

\ 'ste
3. For what values of A,the sy
x+y+z=1
dx+y+dz=4
4x+y+10z= A2
d et ely.

have a solution, solve compl -
onsistency ar A
4. Test the following systemf or ¢ Y and solve jf j¢ i conbisnt

2x+3y+22=3
3y+z=0
x=2y=1

ues and eigen Vectors of the matrix 4 =[—4 _6}

5. Find the eigen val
358

HI.  Answer any THREE of the following: 3% 5= 15 Marks

2 4
1. Diagonalise the Matrix 4= {0 SJ

21 0

2. Verify Cayley — Hamilton theorem for 4=|0 2 1 | and hence find A
1 1 -1

w2 10
3. Find the adjoint of a matrix A=| 1 3 2 |using Cayley — Hamilton theorem.
-1 12

4. Show that the Angle between radius vector and the tangent at a point on the curve

r=f(9)istan¢:r'§ '
B

5. ' | .
Show that the curves r = ar(l +cosf)and r = b(1-cos @) intersect orthogonally.

V.  Answ -
‘ er any THREE of the f,,”ow,-,,g. 3% 5= 15 Marks

Find
ind the pedal €quation ofthe elhpse / / =1

2. Find the rad;
1
us ofcurvature Ofthe curve y = 4sin x—sin2x at x = /2

3. :
Fmd the Co-ordinates of ce 't"‘

e of curvature at (x, y) for the curve y = dax.
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QP CODE 15140
4. Find the n"™ derivative of y = cos" (x)
5. Find n"™ derivative of ¢*.sin (bx +c)-

3‘(5:15Marks

V.  Answer any THREE of the following:

1. State and prove Leibnitz theorem for the n" derivatty 2 ) , =0
i X _ n2 +m n
2. If y=e"" ), then show that (1 —xz)y,,+z —(2n+ 1) XV ( -
all . 22 = 2.
@i+sin2J/‘5;+sm oz

3. If u=log(tanx+tany+tanz) thep prove that sin2x 3

of 9 tan x
2oy Byox for the function f=xtany+y

5. Find the maximum and minimum valyes of the function f

4. Verify
(x’ y)'-:J(‘3 +y3 —3xy.

L O A
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Fir
st Semester B.Sc. Deg

APRyy, ; MAY 202
(Semester Scheme}
(Old Syttapus 2014~
MATHEMATIC®

SSA 530: paper!
% [Max.Marks: 80

18)

Time: 3hrs.]

Note: Answer ALL questions

L. Answer any TENof 1, Jollowing 10x2=20 Marks

1. If 4 is any matrix, then PTOVe that 4 4and AA are both symmetric matrices.

2. If x,and *, I€ tWo eigen vectors of Matrix 4 corresponding to same eigen value

then show that x, + X, 15 also an eigen value for same A.

3.  Find the eigen values of the matrix[5 —I:I
: 4 19

4. Show that the multiplicative group of cube rbots of unity is cyclic.
5. Find the number of generators of the cyclic group of order 18.

6. State Euler’s theorem.

7. Evaluate lim X4
x—3 x_3

8. Define continuity of function.
2

S N =

10. Find the n* derivative of y = C0S (ax+Db)

11. Evaluate : fxsinsxaiv
0

12. Evaluate : _f cot® xdx

Contd......- 2
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11

st

tJ

V3]

4,

5.

i1l

Pk
.

to

V.  Answerany THREE of ihe Jolloyp, | :
. "OWing

I

Ansn

Answer any THREEoj the followi'ng:

g .
r any THREE of the follo"” 12 3X5=15 Marks

st
3o § -~
10
Find the Rank of the matrix ] ﬁ3 1
[ b
3 -3 4
: 4 1by clement.
atrix | 2 -3 Y clementary roy operations.
o L'
_x+2y+32=0

] 3y+ 4z = 0
7, 7 (e tlons 2x+
Solve the system of equa 7X"'f13y +19z=0

using ¢le
cment;
> FeMentary roy, transformat

( 4lions,

Find the Inverse of the m

Find the eigen values and theeigen

yectors of the matr‘ix[ 4 1}_
-1 2

3 4
Diagonalise the matrix 4 = [_2 ._3]

3x5=15 Marks

1 4
Verify Caley — Hamilton theorem for the matrix 4 = [2 3}

Show that a non - ernpty subset H of group G is a subgroup of G iff
VabeH, ab' e H e

Prove that every subgroup of 3 cyc;iic gfoup is cyclic.

State and prove Fermat’s lheorenij. ‘

Find the order of the pennutatlo f (1 235 6) Also verify wheather it is
_ 2 31605

even or odd,

3 x 5= 15 Marks

1 c=1.
how that the function is continuous at x

Contd... ... ... 3
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5. Verify the Cayley — Ha

QP COD
e 1S125 Page No... 5

12. Find 2
nd the Centre ang radiy 244 2+4z° —16x-24y—-12z1+44 =,
S of the sphere 4x

Answer any THR EE
1. Iff:X‘))Ibea

of,hef()” 3 X 5=15Marks
oWing:
ing o subsets of X. then prove that

NCtion gpg A and B betY"
; AU (B)

<78y s(auB)=/1{
2. If f:RﬂRand SRy (x)zxzand g(x)=2x+5ven'fy

=1 Rare defined by /
(gof) :f§10g")‘

3. Find the €quivalence relation defepined by the partition P of the set 4 ={a,b,c,d}
where P ='{(a, c)(, d))

1 2 14
4. Find the rank of the matrjx| 2 4 3 4
1 2 3:¢.:4
-1 -2 6.4
; 1 204
5. Find the inverse of the matrix | ¢ 1 —1|by elementary Tow operations.
3 -1:3d
Answer any THREE of the Jollowing: 3 x 5 =15 Marks

1. Solve the system of equations
2x—y+3z=0, 3x+2y+z=0,x-4y+5z=0

2. Test the following system for consistency and solve if it is consistent.
x+2y—z=3, 3x—y+2z=], 2x—2y+3z=2

. o p=3 . 8
3. Find the eigen value and eigen vectors of the matrix Lo

2 4
4. Diagonalise the mamx[o 5}
2 -1 1
milton theorem for th?’ matrix 4=|-1 2 -1| and hence

1 =1 2

find 47\

Contd....... 6
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: . inge 3XS = N
Answerany THREE of ﬂ”-’f"”""i ; IS Marks
. Tl =1 /(‘71' X 5

ginT » X0
'\g;l X

1. Discuss the continuity [0 J(x)= 0 Jor x=q

wlicfc-/'(v\f)={""“ i x>

iabili x) — ) al x =1
Examine the differentiability of f( 1~y i wel .

[38]

. av bx"'c) :
3.  Find the n™ dexivative of ¢ COS(
en prove that

4. 1If y=acos(log.\')—i—bsin(logA‘)th :

2 =
R +(.’2n-1~1)x.y"+l +(n +-1)y,,
: N w2t ;
5. Find the n™ derivative of x°¢ COS X

Answer any THREE of the following: 3 x5=15Marks

o s
= N i Xlie : , v = L1o8,
1. IfP=(-2, 1), Q=(2, 5) and X lies on PQ. Xlies between Pand Q and |OX 3 Q]\
Find co-ordinates of X in terms of P and 0.
2. Find the equation of the plane passing through the point (2, =0 3), (4, 0, S)and

(2,1, 7).
3. Determine whether the given planes are parallel if they are not parallel. Then find the

parametric representation of the line of intersection of planes, 2x—6y+7z~ 5=0 and

6x+y+4z-1=0.

4. Determine the mutual position of the lines
lix=1-t,y=2+t,z=21 -
l:x=3-25, p=4+2s, z=6+445

5. Find the intersection of the liﬁév':xﬁ_ t, y=2-1 - =t+2with the sphere of radius

/29 and centre at the origin, . =

C} Scanned with OKEN Scanner
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1 ree Exam; .
QP CODE 5,56 peg Xamination

First Semester £ MAY 2022
Ap(?emestef Scheme)
(Before 201 ‘

MAT
530: Paper — I

4 - 15 Syllabus)

SSA
[Max. Marks: 80

Time: 3hrs.]
Note: Answer ALL questions.
10 x 2 = 20 Marks

I Answer any TEN of the following:
) example.

1. Define equivalence relation witl
2. Letf : Q —> Obe defined by f()‘) = 3x+1Vx € Q show thatﬁs a bijection where Q 1s

the set of all rational numbers.
If f:R—>Ris defined by f(x)=2x+3and g : R — Ris defined by g(x)=3x-1

find fog(—1)and gof(2)..
Let A be any square matrix then prove that A+A4'is symmetric and A—A'is skew

symmetric matrix.

1 -1 3

5. Express thematrix [4 2 5 |asasum of symmetric and skew symmetric matrices.

6 0 7

1:-2
6. Find the Eigen values of the matrix [3 Z.J

x when x<2

7. Verify the continuity of the function f'(x) =1 , at x=2..
x*+4 when x>2

8. Find the n™ derivative of :
ax+b

mx

9. Find the n"™ derivative ofa™.

10. Find the parametric equation of the line passing through the points (3, 4, 5) and

(5, 4, 3).
11. Find the value of a if the planes ax+2ay+idz—2=0 and x4+2y+5z-7=0 are

parallel.
Contd... ... ... 5
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QP CODE 35,

T+t sin o for 0<x <£ x Discussthe continuity of the
2. Iff(_y): : 2{atx=
2
24| T m
X 5) Jor x2 'ZZ’
Runction.

).g(x )] =Im..

[95]

I lim f(“\) =/ ang lim g( ) =m then Prove et hm [f

r—a
Y=a

4. Prove that if 5 fun . .1t then it is continuous at the point
Clion is differen: at point
ferentiable at P g @

xe* —er .
— 1 [ x=0

Examine the differentiability of the function J; (R) B e* +e*
0 if x=0

at x=0.

er

V. Answer any THREE of the Jollowing: 3% 5=15 Marks

. thy =« . e
1. Find the n"derivative of x" where m is a positive integer

2. If y:acos(logx)+bsin(logx),then show that x”y,, +(2n+1)xy,,, (n +l)

3. Obtain the reduction foimula for f cos” x.sin” x dx

4. Evaluate f Vax—x* dx

log (1+ ax)

5. Evaluate f I
+ x?

ok k ok k own

CX Scanned with OKEN Scanner



QP CODE 1514 - Page No.., 1
First Seme est 5 gree Examinations
e
rB.sc. D 2022
(Semestq,. APRyL / MA us 2018 Onwards)
1 SChem e) (old syl e
TICS

SSA 540: p MATHEMA — 1 and Calculus - I
aperv\ BSM I: Algebr

Time: 3 hrs.] [Max. Marks: 70

Note: Answer ALL Questioy,
5

L Answer any FIVE Ofthefol[oW 5x2=10 Mﬂl'kS
ll g

1. If A is a square MATX, then proye that A+ A’ is symmetric and A—A" is skew

symmetric matrix,

2. If \is aneigen va . rove that A is an eigen value of
y g lue of 5 Square matrix A- then p L g

3. For what values of ,the following System has non - trivial solution

x 3y+2z=0, 7x- 21y +147 = =0, _3x4+9y—-4z=0

4. Find angle between radius vector and tangent 10 the curve r=a(1—cos6)
5. Find the radius of curvature of the curve y= 4sin x—sin2x at x= % :

6. Find n" derivative of e®.

: or X or y
7. If x=r.cos@ and y=r.siné, show that —=—--— and — =—==
Sox \/xz +y? oy \/;2 +y’

8. Find stationary points of the function f(x,y)=2x+4y—x>—y*=3.

1. Answer any THREE of the following: 3 X 5 =15 Marks

1 2 32
1. Find the rank of the matrix |2 3 5 1|using elementary row transforms.
1 3 4 5]
L 2 31
2. Find inverse of the matrix by using elemen;a;y row transformation |1 2 3
=0

~-

faia Solve the system of equations x+ 2y——3 \0 3x~ Sl
| Contd ..............
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Y+z=

A and /IS utlon P-U nlqu € so ]Ullo 6, x+2)’+3z:10,

For what yalue of

" x4+2y+Az=H have &)= gnd solve, infinite solytion,
s Test the system fof consist® 23 4x+9y=z=14
| x+2y—z-1 3x+8y 7t
wmg
1l Answer any THREE of fh”f i g
1. Find eigen values and €ig®” ; 2}
: ) 1 1

2. Verify the Caylay - Ha ilton Flleo#em for the matrix | -1 - »

| L 1 9

0o 0 1
3. Find inverse of themamix| 3 1 0| using Cayley — Hamilton theorem.
51 4
Find the value of ¢ for the curve a6 =+ r’—a’ —acos™ (%) .

5. Show that the curves r =aéa and re’ = b cut orthogonally.

IV.  Answer any THREE of thé.fbllowing: 3 x5 =15 Marks

1. Find pedal equation of thé parabola y’ =4a (x +a)
2. Derive an expression f0r‘defi:vative of an arc length for the Cartesian curve y = f(x)

3.  Find the co-ordinates of the centre of curvature at (X, y)for the curve x° = 4ay.

4. Find the derivative of \f.z__———-

e (x-2)

by [.h . . ‘/‘:' "'5“1.‘ :
5. Findn derivative of si'nsz-f* 3
- X.cos’ x

3 x 5 =15 Marks

t derivative of product of two functions.

(20 +1) Dy =7 Ya =0
Contd. ..:ii5 3
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O~
If f(x.y) L7750
3. Y | .
Y X7+ Yy, lhe“ show that ax'ay

' . functions.
cie eous fun
; ogeﬂ

4. State . , .
and prove Eyey theoremm fOF po - e function

5. Find the maximup, and minjpum valu‘55 ’

Jf (x. y) =2x"+ 2xy + 2‘),2 .

CE Scanned with OKEN Scanner
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) IMINACIONn
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2

APRy ; maY 207
(Semester Scheme)
(Befol'e 2014 15 Sylla
MATHEMATIC®

Ssa p er—1
S30: pap [Max. Marks: 80

pus)

Time: 3hrs.)

Note: Answer AL] questions

I Answerany TEN of the Following 10 x 2 =20 Marks

1. Define equivalence relation wity, example
2. Let f:0— Obe defined by f(x)=3x+1Vx€Q show that fis a bijection where Q is

the set of all rational numbers

3. If f:R—Ris defined by /(x)=2x+3and g:R—> Ris defined by g(x)=3x-1
find fog(~1)and gof(2)..

4. Let A be any square matrix thep prove that A+ A'is symmetric and A—A'is skew
symmetric matrix.

l .=1 3
5. Expressthematrix |4 2 5 |asasum of symmetric and skew symmetric matrices.
6 0 7

1 2
6. Find the Eigen values of the matrix L 2}

x when x<2

7. Verify th tinuity of the function /' (x)= at x=2..
SHhtie coniuity o /() {x2+4 when x>2 -

8. Find the n™ derivative of :
ax+b

9. Find the n™ derivative ofa™.
10. Find the parametric equation of the lin® passing through the points (3, 4, 5) and
o (3. 4,3).

e ~11. Find the value of a if the planes ax+2ay+10z-2=0 and x+2y+5z-7=0 are

parallel.

C} Scanned with OKEN Scanner
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&
) m
T o1 atx =< 1y:
14smX It i 7 -Discussthe continuity of the
>3

2. Iff(.\') = 2 1
2+(.\‘—-£J Jor
function.

3. If lim/(x)=1 and limg(«") ma
X—ya X

4. Prove that if a function is differe
-1 1

xe* —e*
-l 1
er +e*

0

tion
5. Examine the differentiability of the func A )

V. Answer any THREE of the following:

1. Find the n"derivative of x”, where m is 2 positive integer.

3. Obtain the reduction formula for jcos" x.sin” x dx

4
4. Evaluate j"x3 4x —x* dx
0

5. Evaluate IM dx
g =1l+x

* ok ok ok ok k%

_ n then prove that lim[f(x) .g(x)] =Im..

ntiable at point, then it is continuous at the point.

if x#00 4 x=0.
if x=0

3 x 5= 15 Marks

2. If y=acos(logx)+bsin(logx),then show that XY (20 +1) 1y, +("2 +1) Vi

C} Scanned with OKEN Scanner
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Second SemGSte
SEP’I‘E < B-Sc.,

Page No... 1
Degree Examinations

NSB 0240:; (NEp syllabus)
10: ALg BRa JII AND C ALCULUS - II
Paper MAT HEMATICS ~1I
Time: 2 hrs] : [Max. Marks: 60
SECTION - A
Answer all the questions;
1. Select the most appropriate ang,,,,,. from the options provided: 10x1=10
i) ThesetR—Qis called
a) Real Number b) Rational number

¢) Irrationg] number d) Complex number

ii) If B is countable subset of an uncountable set A, then 4~ Bis

a) Countable b) Uncountable
c) AUB d) None of the above

iii) set A is closed if and only if its complement is
a) Open b) Closed
¢) Not open d) None of the above

iv) The multiplicative inverse of i in the group of fourth roots of unity is

a) 1 b) -1
c) i d). ~i

v) IfGis a finite group and H is any subgroup of G, then by Lagrange’s theorem.

a) OH/OG b) OG/OH
¢) OH=0G d) OH #0G

type OH as O(H) and OG as O(G)

(} Scanned with OKEN Scanner
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vi) Ifu =e/" ,then u becomes

x ; 1 3 &

a) —]—e/" b) —e Z
y y

0 X & L
b 4 y

: L .9
vii) For a continuous function z = f (x,),Which of the following 18 true:

a) azf:ﬂ b) ai:‘(zf—

o’ oy ox oy

c) QZ:__QL[- d) azf = az‘/
o Ox0y 9y Oox

viii) The value of jlogxdx is
a) xlogx—x+c b) xlogx+x+c

c) x+logx+c d) None

ix) The condition for jpdx +qdy to be path independent is

a) ?E.:?g- b) .a_p_z_a_q_
oy Ox Ox 0Oy

0 o__9q d) None
ox Oy

111

x) The value of '[ _[ jdxdy dz is

000
a) 1
c) 3

b) 2
d) None

Contd........... 3
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e e— ST

SECTION o 5%x3=15
X 3 =

Answer any FI VE ofﬂwfollun.,'"g_,

5 Show that there is no rational is 2
& Nump square 15 <
er whose 84

31 Show that the union of an arbjt ot is Open-
24 rary famity of open s€
nily of OP

4. Prove that every cyclic group is ghy;,
( ’ l“ . . .
under multiplication.

5. Find the order of each elements of (},, aroup G = {1,- 1,i,~i}

A2 a:’-
6. Verify _‘_7_-_{. =__.f_ for the function f( X, y) = tan" (X)

oxy Oyox

7.1f x=rcos@and y =rsin@ then show that M ==
5(r.9)

8. If Cis a curve leading from the origin to (1,1,1) then compute

j2xydx+(x2 +2yz)a'y+(y2 +1)dz
C

9. Evaluate

R )

].]'(xz-l-yz +zz)dxdydz
0-1

SECTION - C

Answer any THREE of the following: 3x5=15

10. Show that every subset of a countable set is countable.
11. Find all the right cosets of the subgroup H ={0,3}in the group (Z 6>F6)

12. If H and K are any two subgroups of a group G, then prove that HK is a subgroup of G if
and only if HK = KH.

13. If u=2xy(x+ y)where x =at’®, y =2at then find c;—u
t

2.2 '
Xy ‘R’ 1is ann : ‘
—dx dy where the ular region between the circles

14. Evaluate i. J' P

x2+y2=4and ¥+t =1

Contd............ 4
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geCTION -1

2% 10=20
Answer the following: ‘

bers

eal num ang .

15. a) Define order completcness forr Prove that the set Qof rational
numbers is not order-complete'

for
b) State and prove Archimedean property T8 el numbrg (6+4)
OR

c¢) Define centre of a group G and prove that itis 4 subgroup of G.

6+4)
d) State and prove Fermat’s theorem. (
16. a) State and prove Euler’s theorem for homogeneous functions.
ion f : | 6+ 4
b) Find the extreme values of the function f (x, y)=x"+y ~3xy ( )

OR
c) Find the volume of the tetrahedron formed by the plane x =0,y =0,z =0 and
6x+4y+3z=12

’7 i 2 . . -
d) Show that flog(l + }; = x) dx= n(\/l +y —1) by applying differentiation under
; sin® x i
integral sign (where y is a parameter) : (

* % ok % % %k %
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Third Semester B.Sc. Degree Examinations

Time: 3 hrs.]

Page No........ 1

SEPTEMBER/OCTOBER 2022
(Semester Scheme) (New Syllabus 2018 — 19 Onwards)
MATHEMATICS

SSC 540: Paper - BSM - 111: ALGEBRA - III
AND DIFFERENTIAL EQUATIONS -1

[Max. Marks: 70

Note: Answer ALL questions.

I Answer any FIVE of the following.
1.
2.

11

Pt

5x 2 = 10 Marks

Define Normal subgroup with an example.

Show that every quotient group of an abelian group is an abelian group.

Verify whether the function f:(R,+)—>(R,+) defined by f(x)=5x+1 is a
homomorphism or not.
3
. - : ; (dy 2 7% d’y
Find the order and degree of the differential equation | 1+ I _ =
C ax
Solve : ?N LIV Y _y
dx
Find the integrating factor of the differential equation. «le -2y =2x.
be
Find the singular solution of y = px oL
p
Solve (D*-13D+12)y=0
Answer any THREE of the following: 3 X 5=15 Marks
Prove that a subgroup H of a group G is normal if and only if every right coset of H in
G is a left Coset of Hin G.
Prove that the intersection of any two normal subgroups of a group is also a normal
subgroup. Give an example to show “The Union of two normal subgroups of a group
is need not be a normal subgroup”.
Show that every factor group of a cyclic group is cyclic.

Contd..........002

R T
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4. Let f:G—>G'bea homomorphism from the group G into G vt Remcl K. Then

prove that fis one —one if and only if X ={e}. Where ‘¢’ is the identity element of G

Let R*be the multiplicative group of a]j positive real numbers and R be the additive
group of all real numbers. Then show that the mapping f:R"—> Rdefined by
f(x)=logxVxeR" is an isomorphism.

IIl.  Answer any THREE of the following: 3x5=15Marks

1. So]ve:fizz—Gx——zu
dx 3x-y+4

2. Solve: (x2 +2y2)dx—xya’y =0

3. Solve: sinxcos xglz y+sinx
X

x.dy
4. Solve: "—=—+(1-x)y=x")"
o t(1=x)y =2y
5. Verify the exactness and solve (4x+3y+1)dx+(3x+2y+1)dy =0

IV.  Answer any THREE of the following: 3 x 5 =15 Marks

1. Solve: (Bx2 ¥+ ny) dx+ (Zx3 p? —x? ) dy =0 by finding the integrating factor.

Solve: xp’>+(y-x)p-y=0

o

3. Solve: y—-2px+yp* =0

4. Find the general and singular solution of (x2 —1) pP=2xp+y*-1=0

5. Show that the family of curves y* =4a (x+ a) is self orthogonal.

V. Answer any THREE of the following: 3x5=15 Marks
1. Solve: (D'-3D% +4D-2)y =¢".

2. Solve: (D2 -2D +5)y =sin3x
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k o I :", . —) 5' & b o
3 Solve & ) 2Y' + V= xcos x

> d % dy
, e AT —— 4 4,y Y )
4. SO!\ v ‘1‘\“ X (L\. y= 4'\7-

dx
Solve *(-[—; —7x+ y=0

5.

dy
——-2x=-5y=0
dt i

¥k ok k% %
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QP CODE 15340
Third Semester B.5C. Degree Examlnatlons

(Semester Scheme) (New Syllabus 2018 onwards)

SSC 540: Paper - BSM 3: AIJGEBRA - III

Time: 3 hrs.] [Max. Marksz 70
Note: Answer ALL questions.

I.  Answer any FIVE of the following. 5 x 2 = 10 Marks

1. Let H be a subgroup and K be a normal subgroup of the group G. Then show that
H K is normal in H.

2. Show that every quotient group of an abelian group is abelian.

3. Let G be a group of order 2P, where ‘P’ is prime then show that G has a normal
subgroup of order 2P.

’ 2
4. Solve — dy -y =0
dx V1-x*

5. Solve (e" +1)cos xdx+e’sinxdy=0

6. Solve y= psin p+cosp

7. Find the general and singular solution of y = px tt
P

8. Solve (D’-3D*+4)y=0
II.  Answer any THREE of the following: 3 X 5 =15 Marks

1. Show that A sub group H of a group G is normal iff xH x"' =HVxe G
2. Show that every quotient group of a cyclic group is cyclic.

3. Iffis a homomorphism of group G into G” with kernel k then k is a normal subgroup
of G.

4. Show that the additive group (R,+) of all real numbers and the multiplicative group

(R+,9) of all positive real numbers are isomorphic under the mapping defined by

f(x)=¢e*VxeR
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: il xis ’
5. Define f:Z —H by [ (x)={~1 i 3 1's CZIC: show that f is homomorphism.
' X180
JII.  Answerany THREE of the following: Fx 5= 15 Mk

G el

1. Solve: i cos(.\‘+y)

(o)

Solve: (x tan L - ysec? -)-)J dx+xsec’ [l) dy=0
X X X

3. Solve: (l-{-xz)%_*.y:elnn"x

x. dy 2
Solve: "' —+y=y".logx
e Y=,

R

5. Solve (3x2y +2xy)dx+(2x3y3;x2)dy=0

IV.  Answer any THREE of the following: - 3 x5 =15 Marks

1. Find the general and singular solution of the equation ( px— y)(py+x)=p using the

substitution x* = and y*=v.
2. Solve: (p-x)(p—y)(p+x+y)=0

3. Solve: (xzp2 —-2xpy + yz) =p’+1

2

Y
Tt =1
A Pad where

4. Find the orthogonal trajectories of the family of the curves

Ais a parameter.

5. Find orthogonal trajectories of family of curves r = g.cos> %

V.  Answer any THREE of the following: 3x5 =15 Marks

&y _d? d
1. Solve:;x—j——3#+4ay—2y=e"sinx

2. Solve: (D3——3D-2)y.—.x2
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Solve : (D“ ~3D+ 2) v =cosh ¥

3.
ey
e 43" =5+ Ax———y =4y
4. Soh dx” ¢
dx dy
"-:““-"‘r) D r) ATE YN .
Solve ——+ 2y =2c08t~7sin; de e
> didi and Sy deosr-Ising
dr i
KKK gy g
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Third Year B.Sc., Degyee pxamination
NOVEMBER/DECEMBER 2022
(Directorate of Distance gucation)

Paper IV: DSC 231: MATHEMATICS

Time: 3 hrs] [Max. Marks: 90

Instructions:

Answer any SLX of the following.

SECTION - A

1) a) i) Evaluate I(3x+y)dx+(2y‘x)dy+zzdzwhere «¢” is the curve and
C
x=3t,y=t,z=2tand 0<¢t<1

1 x?
ii) Evaluate [ [(x*+)*)dxdy 2+2)
00
a2y2 b2 % y2
b) Evaluate S = =1
cub a b
(5)

3 .
¢) Evaluate J xy(x2 +y )2 dx dy where D is the positive quadrant of the unit circle.
(6)

2) a) i) Evaluate

S

}.f[xyz dx dy dz
0

0
ii) Evaluate I J' f yz+zx+xy alxdydz 2+2)
000

b) Find the surface area of the portion of the plane 3x+2y+ 6z =12inside the

cylinder x> +y* =1.

%)

<) Bvaluate [[[(x*+y" +2")dvdydzwhere ¥ is bounded by x+y+z=aand
vV

x=0,y=0,z=0. (6)

Contdsasimms 2

(} Scanned with OKEN Scanner



Page No,,,
gP CODE 50824 8

SECTIQN - B

7%
3) a) 1) Prove that ﬂ(’n, n) =2 J-Sin2""| 0. Cos2n»| 0(10
0

b ,
ii) Show that 6[@ dx-——2— (2+2)
lxm—l_*_'x'l"I (5)
b) Prove that j'—————;:,rdx=,3(m,n)
5 (1+x)
1 x2 dx 6
c¢) Evaluate dx x dx (6)
) s P
4) a) i) If f(x) is R - integrable over [a,b] and 4 is a constant then prove that
b b
[af(x)dx=a[f(x)dx
) Let £be a function defi | d 01l by - 0, when xis irrational
i) Let fbe a function defined on [0,1] by f(x)= L when  xis rational
show that f'is not R — integrable over [0,1]. | 2+2)

b) If f(x)=x’on [0,a],a>0then show that feR[0,a], and also show that

J'f(x)dx=%. (5)

0

c) Evaluate

U S—

x.|x|dx using integral as a limit of sum, (6)

SECTION - C

5) ) i) Find the part of complimentary function of " +(1-cot x)y' = ycot x = sin?
- o = n ‘r

ii) Find the Wranskian of the equation (02 + 1) Yy =tanx

_ 2+2)
b) Solve by changing the independent variable
@_—(14.43‘)224_362,\' L 2(x+e“') -
B % y=e' " '(x>0) using the transformation » — 200

c) Sglve by changing the dependent variable
d’y

24
4x—+ 4 2.5 o x* s .
At ide ( % 1)}’ =-3¢" sin2x(x > 0) by removing the first derivative. (6)

Contd.,: i 51
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6)

7

8)

Page No... 3

a) i) Verify the condition of X&ltnegs of the equation

2
cos x—d—y+2sin xiy-

X dx +3cosx'y =tan’ x
1) Verify the condition for imegrability of yzlogzdx—2zX log zdy + Xydz = 0
(2+2)
b) Solve & __d 4 (5)

=—_"

z(x+y) B Z(x——y) x2+y2

2
X

d? i By
¢) Solve (x2+1)dhy‘2x;i—y+2y=6(xz+l)h, given y=-2,when X= 2and
b

¥y =4when x =2by the method of variation of parameters. ©)

SECTION - D

a) i) Solve p’>+q¢* =4

i) Solve p>+¢’ =x+y : (2+2)
b) Solve z° (p2 +q2) =4y (5)
¢) Solve ( pr+q ) y = gz by using Charpits method. (6)

a) i) Find the half range sine series of the function f(x)=7—-x in 0<x<7.

ii) Find the Fourier constant b, for the function f (x)=e'in —m<x<m

2 +2)

b) Find the Fourier series expansion with period ‘3’ to represent the function

f(x)=2x-x" in the range (0,3) (5)

c¢) Expand f(x)=x’ as a Fourier series in the interval (=7,7) and hence show that

Rl - 1 s :
135 2% - 32 6 (6)

% % k kK k%
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Third Year B.Sc., Degree Examination

NOVEMBER/DEcpy 0002
(Directorate of Dig, artce woEaton)

Paper V: DSC 233, MATHEMATICS

Time: 3 hrs] [Max. Marks: 90
Instructions:
1) Answer any SIX of the f, Howing:
2) Scientific Calculator is gijyyy0q
SECTION - A
1) a) i) Show that amp(z-2) =% represents a line parallel to imaginary axis.

b)

2) a)

b)

2 .
ii) Evaluate lim —ZZZ“H—I 2+2)
() z°=22z42
Find the equation of circle passing through the points 1, i and 1+i. Also find its
centre and radius. (5)
Find whether the function f(z)= Eﬂ is differentiable at z =1+1. (6)
zZ—1
i) Find the real and imaginary parts of logz
ii) Show that u = ( x—l)3 —3xy* +3)" satfies Laplace equation. 2+2)
State and prove sufficient condition for the function f(z)=u-+ivis to be
analytic. (5)
If = Vo1 lytic then show that i‘f(z)‘ 2+ i‘/(,)‘ 2 (5 2
f(z)—u+n is analytic o oyl \2 —\f (~)\
(6)
Contd............ 2
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gp CODE 5
2 X
=)} dz around the ;
. tC ") erl o = I
3 @) i) Evalua J( e | Z|
1 ftl < 1l: 1 z
ii) Find the fixed points of the B"‘“Cm tmnstonmtmn W= 1—77 (2 +2)
dz,
/—- Wh ¢ y =

b) Evaluate !( +1)( 9) Cre ‘C’ is the circle | l 2 (5)
¢) Prove that Bilinear transformation Preserves the cross ratio of four points. (6)

4
4) a) i) Evaluate Atan~ ax
ii) Show that A-V = AV o

Using Newton’s divided difference formula. Find the values of f (18)and

b)
£(15)from the following table. (5)
T [4]5 ] 71011 ] 13
f(x) 48 [ 100 | 294 | 900 | 1210 | 2028
¢) Find f'(2.2)and f"(2.2)from the following table. ©)

x 14 1.6 1.8 2.0 22
7f(x) 4.0552 | 4.9530 | 6.0496 | 7.3891 | 9.0250

SECTION - C
5) ) i) Find L[sin’ (]
i) Find Z[coshd, sin ] 2+2)
. 2
b) Find the Laplace transform of the function f () with period ~—. Where
W -

sinwt 0<y<Z

)= Y oand f(t+7)=1(1). )

0 7 2r
ey SR
w

c : | :
) Express the function f(t) in terms of unit step function and find its Laplace

transformation yher, o {tz 0<t<2 (6)
Soiistle o 12

(} Scanned with OKEN Scanner



gpP CODE 50825 Page No... 3

6) a) i) Find L-{ 2 }

i) Find L] ——
(s+4)

b) Solve the integral equation f(,) —— ]'/'(u)sin(’ _u)du (&)

0

(2+2)

¢) Solve y"+2)y'+5y=e"sins givey »(0)=0 and y'(0)=1 ©)
SECTION - p

7) a) i) Evaluate A" (1—x)(1-2x2)(1_3x3)(1_4x“) for h=1

i) If uy=3,u =12, u, =81, Uy =200, 1, =100, us = 8. find the value of Nu,
2+2)

0.3
: : 2\/ .
b) Using Simpson’s %”’ rule obtain an approximate value of I(Zx—x') dx with
. 0

h=0.05 (5)
6

c) Evaluate _[1 fx - by using the Weddle’s Rule and Simpson’s % rule with 4 =1.
x
0 :

(6)

1
8) a) i) Evaluate Ie"dx approximately in steps of 0.2 using the Trapezodial rule.
0

it : dyiy=x. .
ii) Using Euler’s method. Solve ity o . Given y =1when x=0. Find y for
dy : S o
b) Solve his 1+xy using Picard’s method of successive approximation to find
»¥(0.2). Given y=0 when x=0. )
c) SolvegZ = x+ y* with initial condition y =1 whep =0 for =T (0_2)0_4 using
X
Runge — Kutta fourth order method. (6)

% % k Kk kK
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Third Year B.SC., Degree Examination
NOVEMBER/ DECEypER 2022
(Directorate of Disiqp ., 4. cation)

Paper III: DSC 230: \a+grEMATICS

[Max. Marlks: 90

Time: 3 hrs]
Instructions:
Answer any SIX of the following.
SECTION - A
1) a) i) Define normal subgroup of a group.
ii) Prove that the intersection of two normal subgroups of a group is also a normal
subgroup. (2+2)
b) Prove that the product of any two normal subgroups of a group is a subgroup of
the group. (5)
¢) Let f:G—G' is a homoorphism of groups with Kernel K. Then prove that fis
one — one if and only if K ={e}, where ‘¢’ is identity of G. (6)
2) a) i) Define commutative ring with unity give one example.
ii) Prove that in an integfal domain, the non zero elements form a semi group
with respect to multiplication. (2+2)
b) Prove that every left ideal of a ring R is a subring of R and disprove the converse
part. (5)
¢) Prove that a commulative Ring ‘R’ with unity is a Field if and only if R has no
proper ideals. (6)
SECTION - B
3) a) i) Define a polynomial ring and give one example.
i) If f(x)=2-5x"+7x"and g(x)=3+4x-x"+8x' +9x* find the degree of
S (x)+e() , 2+2)
b) State and prove Factor theorem. (5)
¢) Decompose the polynormal x'+ X +x+1 over T | (6)
Contd............ 2
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RN the group of j SR
4) a) i) Let (Z’+) befnel lmcgcrs under addition. If /7 > 7 defined by
2 s e Z, Verify ;.
()= x+1Vx Y/isq homomorphism or not.

ii) Show that ¢:Z — 3Z such that 4

: (n)=3n:VneZ isan isomorphism from
the additive group of integerg ;

Ito the additive group of integral multiples of 3.

ind i 1.
Find its _Kem'e : . (2+2)
b) Let f:G— G'be a homorphigy . groups with kernel K. Then prove that K is 4
normal subgroup of G. 5)

c) Let G={x+J"/—2_/x’y€Z}' Define (G, +) (G, +)by
S (x+y\/§) - x-*y«/z Show that /s a homomorphism and find its kernel.
Verify whether fis an isomorphism (6)
- SECTION — ¢
5) a) i) If ¥(F) is a vector space then prove that q¢ = af and
az0=>a=pVaecF&a,B,cV
ii) Show that # ={(x,,z)/3x,~x, +x, = 0} is a subspace of ¥, (R) (2+2)
b) Show that the vector (3,—7,6)is in the span of the vectors (1,-3,2),(2,4,1)and

(LL1) | (5)

¢) Prove that the set S={a,,a,,...cc....... a,}of non zero vectors are linearly
Dependent If and only if some vector a, (K 22) is a linear combination of its
preceeding vectors. (6)

6) a) i) Show that the set S = {(1,1,_1),(2,—3,5),(—2,1,4)} 1s linearly independent in
V;(R)
ii) Prove that the super set of a linearly dependent set is linearly dependent. (2 +2)

b) If Vis a vector space of dimension ‘#’ then prove that (a) Any (n +1) vectors of

Vare linearly dependent (b) No set of (11—1) vectors can span V. (5)

¢) Find the basis ang dimension of the sub space spanned by

S={(1,1,1)(2,1,2)(1,0,1)(5,3,5)} in 7;(R). (6)

(} Scanned with OKEN Scanner



¥

~ gpCODE 50823
’ Page No... 3

SEC’I‘ION b

7y a) 1) If T:V — Wisalinear Tra
) ' fsf Mation then prove that T(0)=0', where 0 and
0' are the zero vectors of Vang W
Tespectively.

ii) Find a linear Transformati :
N T30, (R) 7, (R) defined by 7 (1.0) =(L=1).
and 7(0,1)=(0,-2) (2+2)

b) Find the matrix of the lingy, transformation T :V,(R) = v, (R) defined by
T(2,3) =(1,0), T(3,2) =(1,_1) (5)

c) Let T:V — W is a Linear Transformagjop, prove that (a) R (T) is a subspace of W.
(b) N(T)is a subspace of V. (6)

8) a) i) If Z=y@+y? find Z. &
Ox Oy

2 2
ii) If u =x" prove that Ou _0Ou Q2 +2)
'axéy 0Oyox
b) If z=log/x*+y* thenprovethat x’z, —y’z, =x" —)" | )

x+y

¢) Ifu=sin"| —=—F+
. (\/;Jr«/;

_ N
} then show that xu_+yu, = —z-tanu (6)

% % % % ¥ ¥k k
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Fourth Semester B.Sc. Degree Examinations
SEPTEMBER/OCTOBER 2022
(Semester Scheme) (New Syllabus 2018 ~ 19 Onwards)
MATHEMATICS
SSD 540: Paper - BSM 4: DIFFERENTIAL EQUATIONS - II

AND ANALYSIS
Time: 3 hrs.] [Max. Marks: 70

Note: Answer ALL questions.
1. Answer any FIVE of the following. 5x2 =10 Marks

1. Find the part of the complementary function " —cot x. y' —(1 —cot \) y=e'sinx.
2. Verify whether the differential equation

x (1+x)

fo’ +2x(2+3x)%+2(1+3x)y =0 isexactcinot

d

%
=—+4y=4tan2x

3. Find Wronskian of the differential equation

. . : . dh dy
4. Find the normal form of the differential equation — ,') + -:}~ +qy=£8
ax” ax

5. Prove that every convergent sequence 1s bounded.

. . . T 5 N — I
Examine the behavior of the sequence {q, | where a, =+/n ./ Vit+2 =y i+l \,

6.
: : 1 1 1
7. Discuss the convergence of the series. — +——+—+.....................
14 25 2.6
8. Test the convergence of the series Z"_v-— using integral test.
n =+
II.  Answer any THREE of the following: 3 X 5=15 Marks

I Solve x’y"—x(x+1)y'+2(x+1)y=x*(x>0} by finding a part of complementary

function.
2. Solve f’iJ’_Han x Q+4}’0053x =0 by changing independent variabl
a2 8 y ging pendent variable.

Contd.........nic 2
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dzy ’.(.12)- o2 s ) . > : bl )
3. Solve (xz +1)—(E{+4’" A +(9)‘ +1 1)y~0 by changing dependent variable

4. Solve x’y, +xy =V = et (x> 0) by the method of variation of parameters.

. d’ o
5. Show that the equation (2x2+3x)——dx);+(6x+3)—gXJrZy:(erl)e’ is exact and
x

solve.

III.  Answer any THREE of the following: 3 x 5 =15 Marks

1. Solve y"+y'cotx-— ycosec’x=0 given that cotx is a part of complementary

function.
d’y 2 -
2. Solve =V g by the method of variation of parameters.
% e

3. If {x,}and {y,} are the two sequences such that limx, =/ and limy,=m then

n—w

show that lim(x;l +y,)=1+m.

n—w

4. Discuss the behaviour of the sequence {(1 + -1=J }

n
1 1 |
5., Show that the sequence {x,} defined by x,=—+ 3 st + < is
_ n+l n+2 n+n
convergent.
V.  Answer any THREE of the following: 3 x 5=15 Marks
; 3n—-4 . . o s .
1. Show that the sequence {x,}where x = 3 - i) monotonic increasing
n+

ii) bounded iii) converges to %

2. Discuss the convergence of the sequence {n*}

3. Show that the sequence {x,} defined by x,=land x = ﬁ converges {0 7.

-4 Let Zu,and v, be two series of positive terms and lim 2~ be finite and non zero.

n—o0
vﬂ

Show that T, and Zv, converge or diverge togéther
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g
5. Discuss the convergence of the series Z( [ P ) _1>
V. Answer any THREE OfﬂIGﬁ)llowing; 3 x 5 =15 Marks

. .
Show that Z;; is convergent if p >1and divergent if p <1.

—

2 3
5. Test the convergence of the series —— + &L Xk

1 3::3.5 5.9
3. State and prove Raabe’s test.
4. Discuss the convergence of the serics Z 4 ;”20(3’1:1) x"
s Examine the convergence of the series Z(—l - (:x_l , 0<x<1
N

IR IR

B}
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QP CODE 15422
Fourth Semester B.Sc. pegree Examination

APRIL / MaAY 2022
(Semester Scheme)
(Old Syllabus 2014 - 18)
MATHEMATICS

SSD 530: Paper - IV
[Max. Marks: 80

Time: 3hrs.]

Note: Answer ALL questions.

10 x 2 =20 Marks

1. Answer any TEN of the SJollowing.

1.

10.

11.

. 9y ’ - 2
Find the part of Complementary function of x*y” +xy — ¥ = 2%

2
Find the Wronskian’s for the equation% +y=tanx
2

Show that the equation ( 1+ x2) y’;+ 4xy’+2y =sec’ x is exact.

dx d d
Solve—=—y= 5 £ 3
X =y Yy -x

Form the partial differential equation of z=(x- a)2 +(y —b)2 by removing the
arbitrary constants. a and b.
Solve p* +4* =1

Define Divergent sequence and give an example.
2n+1

By using the definition of the limit of a sequence show that lim 3 2
o= g4
. : i ( + 1)n+l
Examine the behaviour of the sequence whose n" term is -
n
If a series ;un is convergent, then prove that ’l’lgl u, =0.
Test the convergence of the series Z -—’}—j
n+l
12. S g . 11 11
- Sum to infinity the series ===t
33 53
Contd......... 2
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1. Answer any THREE of the following: 3 X 5 =15 Marks

2y =0 o1 . N : ; ‘tion.
1. Solve y"+ )’,C()t X—ycosec X = OgWCn that cot xis a part ofcomphmcntary function

2 (]2 ) d\’ . e
2. Solve (1+x7) Fhd 2x(1+x )LT +y = using the transformation Z = tan %
ax X '

3. Solve y"—=2tanxy +5y =secxe by the method of changing the dependent variable.

4, Solve (2,\-2 +3x) y”+(6x+3) Y+ 2y = (x + l)e‘ by verifying it for exactness.

5. Solvex’y”—4xy +6y=x"sinx by the method of variation of parameters.

ITI.  Answer any THREE of the following: 3 x 5= 15 Marks

1. Verify the condition for integrability and solve
(yz+2x)dx+(2x—2z)dy+(xy—2y)dz =0

2. Solve T dy dz

oy -t 2xy 2xz
3. Find the general and singular solutions of z= px+¢qy+ 2«/ pq
4, Solvezz(p2+q2+1)=1

5. Solvez= px+qy+ p* +q’ by Charpits method.

IV.  Answerany THREE of the following: 3 x5 =15 Marks

1. Prove that every convergent sequence is bounded.

2. If lim a, =aand lim b, =b then prove thatlim (a, —b,)=a—b

n—oe n—eo n-yo0

3. Discﬁss the convergence of the sequence {(1 + %)"}

4. Show that the sequence [ Eihh is
2n+1

a) Monotonically decreasing
b) Bounded

¢) Tend to the limit %

5. Find the nature of the series

1.2 :2.3.+34

........
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Show that finite integral domaiy is

\) (‘ [‘-
3. Show that a subset S of R is o Suby; ielg,
g iff

(i) Va,be S, a=be § (if) V“,bg :
. _ O, ashe §.

4. Prove that an arbitrary intersecj,
Nof 1ae - AP ; ;

ring. Ol lef( ideals of a ring is again a left ideal of the

5. Find the principal and Maximag] idcy)
“Sof 7

“12°

[lI. Answerany THREEof the Jollowing, 3x5=15 Mark
' Xo= darKs

t the ri £ :
1. Show that the ring R {a+b\/§,a,be z}and S ={a+b\/§/a,be z} are not
isomorphic.
2. State and prove fundamental theorem of homomorphism
_ 4 23 2 : ,
3. I f(x)=x" =32 +2x" +4x—land g(x)=x"—2x+3over the range Z;.Find q(x)
and r(x).
4. Test the rational root of the polynomial 3x° + x2 + x 2.

5. If p(x)is irreducible p(x)then divides a(x). b(x).

IV. Answerany THREE of the following: . 3 x 5 =15 Marks

1. Prove that limit of a convergent sequence is unique.

n—oe

.S
2. If lim S, =aand lim T, =b,, where b#0.1, # 0 Vn then show that lim ?“=;

n—oo (i

PP+22 43 +........ +n?

3. Examine the convergence of the sequenced, =—"=7—7— P
h ihyerm is given by u, = ke is
4. Show that the sequence {u,,}W ere n " on+l
(i) Moriotonically increasing (i) boundCd (iii) tend to the limit A
5. Show that sequence {Ll,.}defined'by W =2 and u,, =24, converges (0 2

s 3 x 5 = 15 Marks
V. AnsweranyTHREE of the following: ;

.
0 d—e——r=t
1. Discuss the convergence of the serlesm V2443
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jes 341 ..
2. Test the convergence of the series ,,2.1\203——93—1‘1 o
Y SRS n

3. State and prove Cauchy’s root test.

e 21V 3 1Y
e . £ 25( 1Y 2580 2 4
4. Find the sum to infinity of the series 2!(5) +———(E) +—2—!—(12) *

3!
i L1 1 (1Y
¢ gt m to infinity of the series § = _* (1 N _) boseeres
5. Find the su NEIEYIE
* KK K ok gy
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Fourth Semester B.Sc. pegree Examination

APRIL / MAy 2022
(Semester Sehem e)
(Before 2014 = 15 o1 syliabus)
MATHEMATICS

sSD 530: Paper-IV
Time: 3hrs.] [Max.Marks: 80

Note: Answer ALL questions:

1. Answer any TENof the following. 10x2=20 Marks

1. Define integral domain with an example.
2. Inaring (R,+,‘) , Show that (—a)(—b) bV abeR..
3. Define subring of a ring with an cxample.

4. Show that every subring of R need not be an ideal of R.

S, Show that f:Z — 2Z define by f (x)=2xis not a homomorphism.

6. Find the associates in Z;.

n+(—~1)"

7. Test the convergence of the sequence x, =
n

el .
8. Show that the sequence X, =3+—1s monotonic.
n

9. Define bounded sequence and give an example.

10. Show that if Zun converges then limu, =0.

1

11. Find the nature of the series Ztan —.
n

12. Test for the absolute convergence of the series| = +% —% S

II.  Answer any THREE of the following: 3X5=15 Marks
1. In the set of integers *and tare  defined axb=a+b—1and
aeb=a+b-ab,¥Ya,be R. Prove that (z,*e)is a commutative ring with unity. Is it

an integral domain?
Contd: s gog2d
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3 x 5 = 15 Marks

THREE of the following:

V. Answerany
mbert’s ratio test

ate and prove D’Ale

1. St
] 3
9. Examine the convergence of the series \+ X
B 23 + 33 ...........
3. Test the convergence of the series Z L1+ nx |
n"
4. Sumto infinity the series1+— 1 +£_
5 5 10 5 10 15 ........

2 22 32
5. Sum to infinity the series —+—+—

1| 2| 3! ..........

® % % K % kK
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Fourth Semester B.Sc. Degree Examination
APRIL / MAY 3022
(Semester Scheme) (New Syjiqpys 2018 Onwards)
MATHEMATICS

SSD 540: Paper - BSM 4: DIFFERENTIAL EQUATIONS - 11

AND ANALYSIS

Time: 3 hrs.] [Max. Marks: 70
Note: Answer ALL questions.

1. Answer any FIVE of the following. 5 x 2 = 10 Marks

1. Find the part of complementary function of the differential equation

d’y dy A
X ; - 2'+1 —={) — : ".
2 ( «\» )dx+(t+1)y xXe

e ndy . d
2. Verify the differential equation is exact or not (l—x’ )Zx% - x_d—); -y=0 (x # 1)

)

3. Find the Wronskian of the equation ‘; 2) +y=tanx
o

4. Write the normal form of the equation (;j + pic?+ gy=R
2 X

5. Define convergent sequence with an example.

6. Find the supremum and infimum of the sequence l ——}_
(n

/

7. Show that the series 1+2+3+.....o.... + R F s diverges to + oo.

) e 1 n
8. Test the convergence of the series Z(H—)

n=|

‘1. Answer any THREE of the following: 3X 5 =15 Marks

2 . 1 . - : .
1. Solve x*y"+xy’—y=2x", given that - is a part of the complementary function.

2

2. Solve d) +tanx —Cb—’+ (4 cos’ x) y=0 by changing the independent variable.
ax’ 3

Contd.............. 2
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dy ‘
' _2tanx ?{‘1’ (a +1) Y= e'secx by reducing to Normal form.

2

3. Solve —"'

e

) 2 ) a4 v - . .
4. Solve -(L;Jr)’ =sccx by the methog of variation of parameters.

dx
5. Test for the exactness and solve the cquation (1 i ) f/_z\ " dy dy . Dy sec 7
dx dx
[I.  Answer any THREE of the following. 3 x5 =15 Marks
,d'y dy
1. Solve x ”(Z\—‘—.(\ +2x) dx+(\+2))" X'e' by finding complementary function.
, ndy dy oo
2. Solve (1-x )sz—x-&;—a ¥ =0 using the transformation z = sin™' x.

3. If limx, =/ and limy, =m, then prove that llm(r -y,)=l-m

n—yoo n—ryee H-oo

4, Discuss the nature of the sequence {n%}.

5. Show that the sequence {S,}, where §, L. e N L is
- 12 23 34 n(n+1)
convergent.
IV.  Answer any THREE of the following: _ 3 x5 =15 Marks
1. Show that the sequence {S, } defined by S, =2 and S,,, =,/25 converges to 2.
2. Find the limi | - TR Ly b 7 n
- Find the limit of the sequence whose n" termis x, =—+-—+—+_.......... i
2! 31 4 ' (n+1)!
3. Show that the sequence {S"} where n™ term is givenby §, = n=7 18 (1)
3n+2
Monotonically increasing (i) Bounded (iii) Tend to the limit %
4. Discuss the convergence of the series ~1—+— +—1— -----------
Al 2 3 3'4
18cuss the convergence of the series than-l—
- n
Contd, 5.2 i 3
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V. Answer any THREE of the following: 3 x5 =15 Marks

ol nbl
L. Test the convergence of the series 2

i T

3" +1
~ | 5 o
2. Test the convergence of the series zw

n14.7.10....... (3"+1)

3. State and prove Cauchy’s root test.

4. Test the convergence of the series 1—1+ 11 T
5 17
b)) 3
5. Discuss the convergence of the series 152 +L;—'+-§I~+ ............ for all values of x.
1 21 3!
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QP CODE 15674 Page No... 1

Sixth Semester B.Sc. Degree Examinations

SEPTEMBER/OCTOBER 2022
(Semester Scheme) (New Sylluabus 2018 Onwards)

MATHEMATICS

SSF 541: Paper - VIII: BSM 8: REIMANN INTEGRATION, VECTOR

CALCULUS AND COMPLEX ANALYSIS

Time: 3 hrs.] [Max. Marks: 70

Note: Answer ALL questions.

L

1:

1L

L)

Answer any FIVE of the following. 5x 2 = 10 Marks

Prove that the constant function f Axv =K, where K is constant is a R - integrable
over T:&

Prove that the Lower Reimann integral cannot exceed the upper Reimann integral.

If ﬁARQ,NV =xy’z® —x*y*z then find V¢ at the point qur&

Prove that V.(/+g)=V.f+V.g.

Show that |z IH_N +|z +~_N =4 represent a unit circle.

Evaluate: lim ANN —5z+1 OV

21+

Prove that f ANV = sin z is analytic function

Show that u =e*sin y+x* —y* is harmonic function.

Answer any THREE of the following: 3 X 5 =15 Marks

Prove that L(P, ) and U(P, /) are bounded.
Prove that every monotonic function is R —integrable.
Prove that the function f(x)=3x+1is R-integrable over the interval [1,2]

If f(x)is bounded and R —integrable over T,S, then prove that _:L_ is also R—

b b
integrable over [a,b] and .‘.\.?v&. < :\AL_ dx.

a : a

Contd.............. 2

o R TR LY “
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QP CODE 15674

1 1 Lo 20.1,2,3 and /' (0)=0.then show that

1
. 3
/(x) is R—integrable over [0,1]and hence show that .T ( av&auM.

0

IIl.  Answer any THREE of the following: 3 x5 =15Marks
1. Find the angle between the surfaces x*+y° +z° =9 and X’ +)* —z =3 at the points
Am, -1, Nv common to them.
2. Find the directional derivative of &AB FNVH&\N +y2° at Am,lrc in the direction
2i+ j+2k.
3. fF=xi+yj+zk and r= _m_v then show that &ix:.mv =(n+3)r".
4. Show that f HAN§+NJ~.+XN J+3xz°k is irrotational and find the function ¢ such
that f = grad ¢.
5. Provethat curl(grad $)=0
IV.  Answer any THREE of the following: 3 x 5= 15 Marks
z-1) . . .
1. Show that Arg _ HM represent a circle. Find its centre and radius.
z+
2. Find the derivative of w= f(z) =2z’ -2z at the point z = z,, by using the definition
of the derivative.
3. Find the equation of the circle passing through the points 1,7,1+ and also find its
centre and radius.
2 _ .
4. Evaluate lim N g el
o 252742
: . 22 +4 : e .. . .
5. Verify the function f(z) == if z#2iand f(2/)=3+4iis continuous at z = 2i.
_ z—2i
V.  Answer any THREE of the following: 3x5=15Marks
1. State and prove sufficient condition for the function f(z) tobe analytic.
2

Show that f'(z)=logz is analytic and hence prove that f'(z)=

S

(} Scanned with OKEN Scanner
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Ry u(x, .<V+3A»., y)is analytic function in the complex planc, then prove that
u(xr)=e, v(xy)= c,where ¢jand ¢, are constants, represents the orthogonal
family of curves,
4. Nﬂ; .\,ANV =uU+iv —w mw:m;vgmc Q:Q u,v are Tm—ﬁs\uCSmO ﬁf—mﬂﬁﬁwoswu z\,—@: MTOCC ﬁ#ﬂﬁ.ﬁ
o’ + -l TR ,
ox® @’ _\ A:v_ - A_\va_r .
5. Construct the analytic function whose real past u = e" sin y. Also find its imaginary

part.
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QP CODE 1543,

APRIL / MAY 2022
(Semester Scheme)
Before 2014 - 15 Syllabus)
MATHEMATICS

SSF 530: Paper - VII

Time: 3hrs. ] [Max. Marks: 80

Note: i) Answer ALL questions,

ii) Use of non — programmable scientific calculator is allowed.

I.  Answer any TEN of the Jollowing. 10 x 2 = 20 Marks

1. Show that the intersection of two convex sets is a convex set.
2. Draw the graph of the region 5x, +10x, <50, x, +x, 21, x, <4and x,x, 20
3. Define slack variable and surplus variable.

4. Express f(x)=e"as asum of even and odd function. =
5. Find gyfor f(x)=x-x*where—r<x<7
6. Find the half range sine series of f(x)=1in 0<x<1

7. Provethat V=AE 'andE=1+A

2 X
8. Evaluate (éE—)e‘ Ee

Azex
9. Construct the forward difference table for f(x)=x-2x"forx=0(1)4.

10. Solve P x+ygiven y=1when x=0using Picard’s method upto second

- approximation.

1
11. Evaluate 'f y dx using Trapezoidal rule given that

0
x 10402 0.4 0.6 0.8 1.0
y | 1]1.2214 | 1.4918 | 1.8221 | 2.2255 | 2.7183

Contd............ 6
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d
12. Use Euler’s method to solve d—z: 1-y,y(0)=0,A=0.1,find y(O.l)

3 X 5=15Marks

Answer any THREE of the following:

1.
Find all the feasible solution of the system x+2y+z=42x+ y+5z=5. Are the

1.
solution degenerate?

2. Solve graphically the following LPP
Minimize: z2=Tx+8y
Subject to the constraints : 3x+y28, x+3y<11
and x,y 20
The production of two types of watches, a factory uses three machines A, B and C.
The time required for each watch on each machine and maximum time available on

each machine is given below.

N Time required for | Maximum time
Watch I | Watch II available
A 6 8 380
B 8 4 300
C 12 4 404

The profit on Watch I is ¥ 50 and on Watch II is ¥ 30 what combination should be
produced for the maximum profit? What is the maximum profit?
4. Maximize: z=4x+5y
Subject to constraints: x+7y <28, x+y<10, and x,y20

by simplex method.
5. Minimize: z=2x+35y

Subject to constraints:
by simplex method.

3x+3y25, x+4y26 and x,y20

III.  Answer any THREE of the following: 3 x 5 =15 Marks

1. Obtain the Fourier series off(x)se"‘“,—7r<x<7randf(x+27z‘)=f(x)

2. Find the Fourier series of f(x |x| in the interval —w<x<7. Hence deduce

st

nI 271 1)

. 3. Find the Fourier series of f(x)=2x— x* on the interval [0.2].

(} Scanned with OKEN Scanner
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e Answerany THRELE of the following: 3 x5 =15 Marks

L. Compute all the basic feasible solutions (o the 1.PP,
Maximize; 2= 2% 43, 44y, +7x,
Subject toconstinints 2x A 3%, ~x, +4x, =8

Xy =2X, +0xy =T %, = =3

hispes 1 . A i i
Where ., vy, vy >0 and cheek that one maximizes'z'.

2. Solve graphically (he following, LPP

Maximize; Z=3x45y

Subject toconstraints ;. 3y 2y<I18
X<

y<O and x,y20

w3

In the product of two types of watches in a factory uses three machines A, B, C. The
time required for cach watch or cach machines and the maximum time available of
cach machine is given below.

Machine 'l‘imcl'“(«:_quich for Maxirrvlum time
A Watch I | Watch II available
A 6 8 380
B 8 4 300
C 12 4 404

s

The profit on watch I is ¥ 50 and on watch 11 is ¥ 30. What combination should be
produced for the maximum profit and what is the maximum profit.

4. Solve the LPP

Maximize; Z=5x+3y

Subject to constraints X+y<?2
Sx+2y<10,
3x+8y <12,
and x, y20

by Simplex method.

5. Solve the LPP by using Simplex method.

Maximize; Z:=2x+3y
Subject to constraints Xty25

x+2y26 and x,y>0

CE Scanned with OKEN Scanner
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V. Answer any THREE (y"tlwj'ollowing: 3 x5 =15 Marks

3 . . . A . . "
1. Evaluate J‘(s\-+ '2)(1’.\’ by using integration as a lmit of sum,

State and prove Darboux’s thcorem,

2
3 Prove that every monotonic function is R - integrable on [a,b|
4. Show that the function /(x)=3x+1 is R~ integrable over [2,3] and
T 17
J(.u +1)dv= Y
oL 1 1 .
5. Show that the function f (x)= S Where omT S, Vn=0,1,2.... and f(0)=0
1
' 2
is R — integrable over [0,1]and j f(x)dx= T
0

Contd......... 5
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SixthSemester B.Sc. Degree Examinations
APRIL / MAY 2022

(Semester Scheme)
(2014 - 180ldSyllabys)

MATHEMATICS

SSF 530: Paper—VIiI
Time: 3hrs.]
[Max.Marlks: 80

Note: Answer ALL questions.
L. Answer any TENof the Jollowing. 10x2=20 Marks
1. Ina vector space V, prove that C.e=0= C=0or o =0,where Ce F,aeV.
2. Determine whether W = {(x y.2)[x+y+z= O} is a subspace of V;(R)or not.
3. Show that the set S ={(1, 0, 0), (0, 1, 0), (0, 0, 1)}is linearly independent inV;(R)
4. Determine  whether  the  transformation7:V,(R) —V;(R)defined by
T(x)= (x, . x3) is linear or not.
5. Find matrix of linear transformation T:V,(R)— V,(R)defined by
T(x,y)=(x+ y,x,3x— y) with standard basis.
6. In an Euclidean vector space, prove tﬁlat |0(| —|[3| Sla— [)’|

7. Define De — generate solution and optunal solution.

Represent x, >4and x, >—2system graphically and find its solution set.

9. Define convex set and give an example.

10. Prove that L(p, f)sU(p,f)
)for the function f(x)=x"+1defined on [0,1] with

2a
4

If f(x)is continuous in [a,b] there is a point &, a <& < bthen prove that

S~

11. Compute U(p,f)and L(p,

[ —

’

ENy-
N

respect to the partition P = {O,

12.

l]f(x)dxz(b—a)f(f)

(} Scanned with OKEN Scanner
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v hD Al > I. .
/L Answerany THREE of the following. 3X5=15 Marks
1. Prove that the intersection ofany two subspaces of veeqey space 'V over ' s also «
L e VI Mve ¢ OO . . o " D 150 ¢
subspacc of V" ovel F'. Give an CX'““PIL‘['O -%'how Fhe union of two subspaces of
a vector space V 18 need not be a subspace of 'V,

Express the vector (1,=2,5)as a lincar combination of (he vectors (1,1,1),(1,2,3) and
h LA 1 PR=T R <

2.
(2,-11)

3. In V,(Z,)how many vectors are spanned by the yeeqors (1‘2,1)and (2.1,2)and find
them.

4. If ‘n’ non — zero vectors of a vector space V spans V and ¢, vectors of V are line:
Independent, then prove that 1.2 r., ors of V-are linearly

5. Find the basis and dimension of e subspace  sps

_ § panned by
S :{(1’],1), (2,1, 2), (1,0,1),(5,3,5)} n V; (R)
Il Answer any THREEof the following: 3x5=15 Marks

1. Find the linear transformation 7:V, (R) =V, (R) such that7'(1,1)=(0,1) and
T(-11)=(3.2).

2. Provethatif f,5,,05;......... B, be-any basis of vector space 'V 'and Ol Oy s Olsvernns a,
be any ‘m’ vectors of the vectorspace 'W 'then there exists one and only one linear
transformation T:V — W with T( )=, where i =1,2,3......... m.

1 2
3. Find the linear transformation for the matrix A=| 0 1 |relative to the basis
-1 3

B,={(0,1), (-L1)}and B, ={(1,1,1), (1,-1,1),(0,0,1)}

4. Verify the Rank ~ Nullity theorem for the transformation T:V, (R) =V, (R)defined
by T(x’yvz)z(y—x,y—z) '

5. Find the normal orthogonal basis for the subspace spanned by (2,0, 0,0),(1,3,3,0) and
(0,4,6,1).

Contd......... J
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4. Find the cosine |, !
alf ANOE et .
range gerjeg of f (‘) =Xxsinxin O<x<rm
5. Find the hajr ran .
e Sine gaprine o . g <x<
’ 1€ scrieg of S (x) :{ PR St and hence deduce
2 1 T—x Y <x<nm
=1 +T +L+
8 3.. 5 ..........
IV. Answerany THREE
Ofthefollowing: 3 x5 =15 Marks
L If uy =254 = 49
: & u, =3g] and 3" order difference is zero, find values of u«, and u;.
2. Find the cubj - .
IC polynomial Which takes the following values.
1 (2 [3
10
3. From the following data. Calculate the increase of population during the period 1955
to 1961.
Year - 1921 1931 1941 1951 1961 1971
Population in Lakhs 20 24 29 36 46 51
4. Find the weight of the baby at seven months from the following data.
Age in months 0 2 5 8
Weight in pounds 6 10 12 16
by using Lagrange’s method.
5. Find f’(1.5)and f”(1.5)from the following data.
X 1.5 |2 25 3 35 | 4
f(x) 3.375| 7| 13.625 | 24 | 38.875|59.| -
3 X 5=15Marks

V. Answer any THREE of the following:

! + g rd . SO . 2 .
1. Evaluate J'—%—ldx by using Simpson’s % rule by dividing the interval into six
X+

equal parts.
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4 th oL . . .
Evaluate J‘ ¢’ dx, by using Simpson’s % rule by dividing the interval into six equal
1

2.
parts.
3. Using Picard’s method of successive approximations, find the solution of
W y,y(0)=1for x=0.2 upto fourth approximation.
4. Using Modified Euler’s method solve % =x+y, where y=1 when x= Ofor x=0.1
i
dy 2 .
5. Solve —=1+y ,y(0)=0for x=0.2 using Runge Kutta method.

% ok ok ook sk ke
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Sixth Semester B.Sc. Degree Examinations

APRIL / MAY 2022
(Semester Scheme) (New Syllabus 2018 Onwards)

MATHEMATICS

SSF 540: Paper - BSM 7: VECTOR SPACE
AND NUMERICAL ANALYSIS

Time: 3 hrs.] [Max. Marks: 70

Note: i) Answer ALL questions.

.

ii) Scientific Calculator is allowed.

Answer any FIVE of the following. 5 x 2 = 10 Marks

In any vector space V(F), show that Ca=Cfand C#0=a=p,Va,feV and
CeF.

Is the subset W ={(x,y,2)/x* +y* + 2" <0}a subspace of V,(R)? Justify.
Verify whether set {(1,2,1) ,(3,4,-7) ,(3,4,5)} is a basis of V; (R) or not?

Show that the mapping T :V,(R) =V, (R) defined by T(x,y,z)=(x.y) is a lincar

transformation.

Show that V=AE™.
Evaluate A*[(1+3x)(1-2x)(1+4x)forh=1

' S dy :
Using Picard’s method, find the second approximation to iﬂﬂc}, given y=0

when x=0.
. 3

' dx .
Using Simpson’s %’d rule, Evaluate jl - given that

s +X
X 0 1 2 3
7 () 1 | 05 0.2 0.1

Contd.............. 2
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i o REE of the folloWing: 3 X5=15 Marks
[ Answeramy TH . of two subspaces of a vector space V(F) is again a subspace
(hat intersection .
1. ‘Prove s ple to show that the union need not be a subspace.
ive
of V( [:)_ Give
2) (2 4’1),(1,1,1)}bc a subset of V,(R). Show that the vector
3. Let s={(L-3-4)
(3.-7.6) isin L[S]-
3 Inann- dimensional vector space V(F).then prove that (i) any (n+1) elements of v
are linearly dependent. (ii) No set of (n—1)clements can span V.
4 In V,(R), show that the plane x; =0 may be spanned by the pair of vectors ( 2,2,0)
. 3
and (4- 1,0)-
5. Find the dimension and basis of the subspace spanned by the vectors
(2,4,2)’(1’_1,0),(1,2,1), and (0,3,1)in V;(R).
M1 Answer any THREE of the following: 3 x5 =15 Marks
1. Verify whether the transformation 7 : R* — R’ defined by
T(x,y)=(xcos@— ysind, xsin 6 + ycos o)
2. Find the linear transformation f:V,(R)—V,(R)such that T(1,1)=(0,1,2)and
T(-1,1)=(2,1,0).
3. Find the matrix of linear transformation 7°:V,(R)—V,(R)relative to the bases
B ={(LL1),(1,0,0),(1,1,0)} and B, ={(1,0),(0.1)]
4. State and prove Rank — Nullity theorem.
5. Find the range, nullspace, rank and nullity of linear transformation T A (R) —V,(R)
47 ”
A"m’,“”y THREE of the following: 3 x5 =15 Marks

1. Find i Gy i
: > teal positive root of the equation x* —7x+5=0using bisection method in five
Stages. .

2 Find the cubg o
i cube root of 24, correct to three places of decimal by Newton — Raphson

Contd.......;.. 3
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3. Given

X 1| 2] 3 4 5 1%
y 1| 8| 27 | o4 125 | 216

L.

Estimate f(2.5)

4. The following table gives the normal weights of babies during the first few months of
life.

Age in Months 2 5 8 10 - | {42
Weight in Kgs 44 162 |67 | 75| 87

Estimate by Lagrange’s method the normal weight of a baby of 7 months old.

2

5. Find %— and (:ixg) at x =54 from the following table.
. ;

X 50 51 52 53 54
y | 3.6840 | 3.7084 | 3.7325 | 3.7563 | 3.7798

V. Answer any THREE of the following: 3 x 5 =15 Marks

0.3 1
1. Using Simpson’s % rule, obtain an approximate value of I(Zx— x )/2 dx.

0
52 . . . )
2. Evaluate f logx by using Weddle’s rule by dividing the internal (4,5.2) into six
4

equal parts.

Ny dy 5 3 s
3. Using Picard’s method of successive approximation, solve Ex— = x" + y~given that

y(0)=0for x=0.4 upto third approXimatiOIl.

4. Solve % = x+ ygiven that x, =0, y, =1 for x=0.05 using Euler’s modified method

correct upto three decimal places.

. : : . d :
5. Find the approximate solution at x =1.2 of the equation EX =Xy given y (1) =2 by
X

Runge — Kutta method.

% %k ok ok ok ok K

B e & iy

C} Scanned with OKEN Scanner



QP CODE 15674 e
age INO...

Sixth Semester B.Sc. Degree Examinations

APRIL / MAY 2022
(Semester Scheme) (New Syllabus 2018 Onwards)

MATHEMATICS

SSF 541: Paper - BSM VIII: REIMANN INTEGRATION, VECTOR
CALCULUS AND COMPLEX ANALYSIS

Time: 3 hrs.]
[Max. Marks: 70

Note: Answer ALL questions.

I.  Answer any FIVE of the Jollowing. 5 x 2 = 10 Marks
a1 13 ..
1. If P_I:O’Z’E’Z’l]be a partition of [0,1]. Find L(P,f)and U(P,f) for the

function f (x)=2x.
2. State Darboux theorem.
3. If ¢(x,y,z) is a scalar point function, then prove that div(gradg)=V’¢
4, If f= (ax+3y+4z)i+(x—2y+32)j+(3x+2y— z)k is solenoidal vector field.
Then find the value of a. ‘
5. Find the locus of the point satisfying the relation imaginary (z+i )20

2

6. Evaluate: lirr}r
et &

If f(z)is analytic function, such that f(z) is always real then show that f is

Y+ z+1

constant.
8. Show that the function u(x,y)=x" - 3xy® is harmonic.

I Answer any THREE of the following: 3 X 5=15Marks

1. Let f be a real valued bounded function defined on [a,b]and let mand M be

infimum and supremum of f
[a,b],m(b~a)SL(P,f)SU(P,f)SM (b-a)

(x) in [a,b]. Then prove that for any partition P of

'jf(,x)a;\:g _

V]

2. Showthat f(x)=2x+3 is R—integrable on [0,1]and hence prove that

Contd........ooro 2
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3. Prove that every monotonic function is R —integrable.

3
4, Evaluate f(3x~f-2)d.\' by using integration as limit sum.
2

5. Show that the function f (\):51; where —l——<x<§1,7 for all n=0,1,2,...... and

3nfl

|
f (0) =() is R —integrable over [0, 1] and J' S (x)dx :%
0

III.  Answer any THREE of the following: 3 x 5= 15 Marks
1. Show that the surfaces 4x° —z* =4 and 5x* —2yz =7x intersect orthogonally at the
point (1,—1,-2) |
2. Find the directional derivative of ¢(x,y,z)=xy’+yz’ at the point (2,—11) in the
direction of 2i+ j+ 2k. Also find maximal directional derivative of ¢ at (2,—1,1).
3. Show that f=(siny+z)i+(xcosy—z)j+(x—y)k is irrotational and find the
function ¢ such that f = grad ¢.

n—

4. If F=xi+yj+zk and r =|F|, then show that div(r r) =(n+3)r".
5. Let ¢(x, y,z) be a scalar point function and f= fii+ f,j+ f;k be a vector point
function, then prove that cﬂrl ( N f ) =gecurl f +(grad P) X f
IV.  Answer any THREE of the following: 3 x 5 =15 Marks

Prove that =|2||2,| and amp(z,.2,) = ampz, +ampz,

Pt

ZIOZZ
; =1z ; i :
2. Show that Arg| — =Z represent a circle, Find its centre and radius.
Z

3. Find the equation of the circle passing through the points 1,/,1+¢. Find its centre and

radius.

4. Derive the equation of a straight line passing through the two points z, and z, in

complex form.

: >: Using the definition find the derivative of f(z)=2z"at z=2,

Cond............. 3
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V. Answer any THRE[
L OfthefOIIowing: 3 x 5 =15 Marks

1. Prove that the
llCCC. ar . [ . .
! il ssary condition for f (z) =u(x,y)+iv(x, y) to be analytic is that,
() satisfies the ¢ _ R equatio
C ns.

2. Show that f(z)=cos i
T (2)=coszis analytic and hence show that f’(z)=-sinz

3. Show that the functjop U=y 2 e ' i
x"=3xy? is harmonic. Find its harmonic conjugate.

4. Construct an ¢ i na
. inalyt i o ind its i i
analytic function whose real part is « = ¢ sin y Also find its imaginary

part.

| +[—§;\f<z>\]z |7

5. If f(z)=u+iv is analytic, then show that [EU(?)
ox' 7

k k sk ook sk ok sk
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SixthSemester B.Sc. Degree Examinations
APRIL / MAY 2022

(Semester Scheme)
(Old Syllabus 2014 — 18)

MATHEMATICS
SSF 531: Paper-VIII

Time: 3hrs.] [Max.Marks: 80

Note: Answer ALL questions.

I.  Answer any TENof the following. 10x2=20 Marks
1.
Evaluate Jim [Z 4 22]
2. Find lim [Z;l“
D 27 =-2z+2
3. Show that % = 2, represents a circle, find its centre and radius.
z
4. Examine whether the function f(z)=7 is analytic or not.
Z e .
5. Prove that m—dz =0, if C is the circle|z| =
z—2
. , ; . 27+5
6. Find the fixed point of transformation w = ny
' Z

7. Evaluate I(3x+ y)dx+(2y - x)dy along the curve y = x* +1from(0,1)to (3,10).

Cc

il

8. Evaluate I jxydxdy
9. Evaluate ”J‘ yz+ zx+ xy) dxdy dz

000
10. Prove that #(m,n)= f(n,m)

!
11.

Evaluate jx% 1- x)/ dx
0
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r(o)r(%)
12. Evaluate ———3""
r(th)
: 3X5=
1. Answer any THREE of the following: X5=15 Marg,
1. Show that Arq( ¢-1 )= % represent a circle. Find its centre and radius,
. . [¢ ¢ z 2
2. Show that the function u(x,y)= '~ 3xy’is harmonic and find the harmonic conjugae
also write the corresponding analytic function.
3. If f(z)=u+ivis analytic then prove that u and v satisfy C — R equations.
4. Prove that an analytic function with constant modulus is constant.
5. If f(z)=u+ivis analytic and « and v are harmonic functions then show that
i_{_ alq f(z)lz =4 f/(z)IZ
ox®  ody’
IIl.  Answer any THREEof the Jollowing: ‘ 3x5=15 Marks

1. State and prove Cauchy’s Integral formula.

2. Evaluate Eﬂzzdz, where C is
C :

1) The line segment joining the points 0 to 3+

i) The path consisting of two line segments are z=3+jand z=3.

3. Evaluate [:ﬂ?’f xl dz, where C is the circle.
Gl L
i) |o|= %
if) |¢|=2

4. Find the bilinear transformation which maps z = (i,~i,1)onto w=(0, 1,00)

5. Discuss the transformation w = z? when real past of z is constant.

Contd......... 3
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1. Answerany TR ¢ :
of ”I("/O"()wing: 3 X 5=15Marks

[ Find the equag ‘
. 100 Of (e o
i cirele passing, through the points 1,4, 1+ 7. Alsofind its centre and

2. Show that f(-) -
I(2) = cosh IS analytic and ["(z)=sinh ¢
3. State and prove (ly
Joodu Ve the necegsar ot : ici i
Cessary condition for a function /(z)to be analytic in a domain D.
4. Show thaty -

= COS X COs 1¢ Wi . s ) . -
hyis harmonic and find the analytic function whose real part is u.

5. Find the orthogonal (raiee 2
ogonal (rajectory of family of curves x” — y? + x = ¢, where e is a constant.
L. Answerany THREE of thefouow,',,g: 3 x 5= 15 Marks

RN
1. Evaluate _[:22zalong 3y =y,
0

[S9]

State and prove Cauchy’s integral theorem.

3. Evaluate J.[Sin (,[zz ) oS (” Z’ )1 dz

c (z—l)(z—2)

where ‘C’ is the circlelzl =3

. 1 L , : .
4. Show that the transformation w=— transforms a circle into a circle or a straight line.

I
L

5. Find the bilinear transformation which maps z = e,i,0into w=0,i,0

IV.  Answerany THREE of the following: 3 x 5= 15 Marks
) _ d| .df d°f df d’f
1. If f is a vector function of /then show thalz{ f = —dt—,-:‘ =[ f =3
: a b
2. For the curve k = acost, y = asint,z = bt show that K =— J=

a+b T a+b?
3. Find the unit normal vector and equation of the tangent plane to the surface
F=(u+v)z°+(u—v)]’+(4uz)k atu=1v=2
4. Express the vector f =3yl + x*}— 2% in terms of cylindrical coordinates.

5. Find the equation of the right circular cylinder of radius 2 whose axis is the line
A=l y—2 =3

x -3 5

Contd......... 6
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QrP CODE 15632
V. Answer any

1.

THREE of the following: 3 x5 =15 Marks

Let fbea bounded function on [a,b]. If Pis a refinement of the partition P of [a,b]then

prove that L(p,f)SL(p‘.f)

function f is Riemann integrable on [a,b]if and only if for every € >0there

Prove that a
exists a partition P such that U (P,f)- L(P.f)<e

Prove that every monotonic function is Riemann Integrable.

2
Show that J.f (x)dx= 121 where f(x)=3x+1lusing the integral as the limit of a sum.
1

% if 2—:—]— <x< ?217

Show that the function f (x)=31 forx=1,43 is integrable in[0,1]and
0 if x=0

|
‘ 2
[£(x)dx &
5

K % K K ok
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Sixth Semes .Sc. Degree Examinations

APRIL /MAY 2022
(Semester Scheme)
(Before 2014 - 15 Old Syllabus)
MATHEMATICS

SSF 531: paper — VIII

Time: Shrs.] . [Max. Marks: 80

Note: Answer ALL questions.

I.  Answer any TEN of the following. : 10 x 2 = 20 Mark
= 2V VIdrKs

1. Find the real and imaginary parts of sin z

2
Evaluate lim 26 +1
z-i\ Z° +1

o

3. Show that the function f (z) =7 is not analytic at any point.

4. Show that u =e" cos y + xy is harmonic.

5. Evaluate .[—e—z-cj—z where C is |z| =1.
ez

3z—4
Z

6. Find the fixed points of w=

- na A T R Y A
7. If A=ri+1j-rkand B=r[+2r" j+1" k Find —h—(A.B) at r=1.
(4

3

8. Find the unit tangent vector to the curve x =21, y = %, 5= 3 at r=1

9. Find the cylindrical coordinates of the point whose Cartesian coordinates are (1,\/3,3)

10. Define upper and lower integrals of a bounded function on [a,b].
11. Corresponding to any partition P of [a,b] show that L(p. f )<U(p.f)

12. State the Fundamental theorem of Integral calculus.
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IV.  Answerany THREE of the following: 3 x 5 =15 Marks

I,: Eyaluate I (2+“‘2-")d“" where C is the upper half of the unit circle x* +y* =1.
:

2. Evaluate j(.\-z —-y)dx+(y-‘- +x)a’_y, where C is the curve given by x=t,y=1" +1wherc
&

0<r <.

2

- =1

3. Evaluate .U ydxdy over the region bounded by the first quadrant of the ellipse % * b
R '

i
2 x’

4. Evaluate by changing the order of integration I _[(x2 +y? ) dy dx.
1

|

5. Find the surface area of the sphere of radius 'a'.

V.  Answer any THREE of the following: 3 x 5 =15 Marks

: Evaluatej j J. xy zdzdydx

0 0 0

2. Evaluate ”I(xz +y + zz) dx dy dz where V is bounded by x+ y+z=aand
14

x=0,y=0,z=0

I'(m)I'(n)

3. Provethat f(m,n)= F ()
m+n

,m,n>0

4
4. Evaluate f o (4-x)" dx
0

I,

2
5. Evaluate I«,/cotﬁ. d@ by expressing in terms of gamma functions.
0

* ok %k ok ok okk
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