29)1 )03 306221
1-5-112-6B-R20
THREE YEAR B.A.DEGREE EXAMINATION, DECEMBER - 2023
CHOICE BASED CREDIT SYSTEM
FIFTH SEMESTER
PART - II - MATHEMATICS
PAPER - 6B : MULTIPLE INTEGRALS AND APPLICATIONS OF
- VECTOR CALCULUS

(Under CBCS New Regulation w.e. f. the academic year 2022-23)
Time : 3 Hours

| Total No. of Pages : 4

Max. Marks :75

SECTION-A .

arerf B0 - :
Answer any Five of the following questions. Each question carries equal marks.
OB D (BB DRrERESmen [FPcon. (K98 (HEH Srtpen JdrSSw.  (5%5=25)

X 1 3 : A
1. Evaluate f f (x> + y*)dydx
0 x2
1
f f (x* + y*)dydx & KRoSod.

2. By changmg into polar Co-ordinates, evaluate f f dxdy over the angular region

~between the circles x* +y2 =, x*+y =0 (b>a).

2y =, x4yt = B, (b> @) SyEe i Edos @°oéoo) ff dxdy 5 15

QEHsPOD éwcﬁwﬂoﬁ) ﬁa%oiﬁo&

3. Evaluate f f f B+ yt+27)dVs whereRlstheball of rad1usaw1th centre at the or1g1n

woa)oé)zﬁ) Bolore, a & egRgorT £ a)oé’é (59%0) R &) @éa)aoﬁnw@&
fff 2 +y +z )dV TRO° Kedosobs.

: _ . R
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4 : P
4 A
2 :

Evaluate f f (5—2x — y)dxdy where R is the region givenbyy =0,x+2y=3,x = e
=3 )Lw .
Y= 0, x+2y =3, x = o D688 @roso R [ [ (5~ 2x—y)dudytiBosSol.

Find the directional derivative of the function ¢ = xy* + yz* +x along the tangent to the
curvex =1,y =7, z=1F at(1,1,1). _ , '
x=ty==¢z=r3Edd o @Q}ém o8 (1,1,1) 58, o= x* + y2* 4 x* G0¥) 38Y
S5ETR) oo, S ' '

.~ Show that V* [—;]=0
-

v {-{-):0 B QErobod.
r

Evaluate f F.dr where F = x2 y21 + ¥ and thc curve C i is y*=4x in the XY—plane from
0.0 to (4.4). ‘ t’l . |

F=2%+y wwd XY- doos® (o 0) 26)0& (4 4y a’:tSé) y2—4x a’)l_éo S0k f Fdrs

ﬁa%oiSo& i

If F= ax1+byj+czk and a,b,c are constants Show that f F NdS = —(a‘ +b+ C) where S is
the Surface of the unit sphere ' G

S @38 0‘5ko§0€’5 A¥o éoaﬁéoo F'—('ax1+by_]+czk 00820 abc Q orosTeR

€900 f F.Nds = —(a +b+c), @20 :‘Oésmoaso&

SECTION - B
Degeif S0 -8
Answer All the following questions . Each question carries equal marks.(5x10=50)
o) EBHed Brrrsinen [FPabodn. @’Jé’é ‘@’or‘egé: aSJvtS)g,e» RB&oesSm.

2 2

a) Evaluate f f (x+ y)*dx dy overthe area bounded by the ellipse B +—by7 =1,
Bissyso —+y— =1 B eSS ProsBmersD) f f (x+ V)dx dy orcoe KBoS08.
b? é 5 oS

(OR/Ew-)
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b)

10. a)

b)

11. a)

12. a)

Evaluate f f yevdy by changing to polar Co-ordinates where R is the region bounded

by the Seml circle x2+y2=24y

QRVETSHe Brehosta By, x2+y2 =2ax ©f SLeEPod HBERI 3% R
f [ vasdyg, w8owon.

Using the double integral find area enclosed by the curves y = 2x? and y*=4x
BN SHAFNOD, y = 2x St yi=4x 0B eSS o FeeR) KBoSok.
(OR/Swv)

Evaluate f f f (" +y* +2%)dxdy dz where V is the volume of the cube bounded by the
Co-ordinate planes X=y=z=aq

x=y=z=a %&é@o‘é&@éﬁmﬁo&m@wéa@W@_fof(x +y 42 )dedyde
T K808,

If a=x +y+z, b=x*+y*+z?, c=xy+yz+zxthen shbw‘that [VavbVe]=0

a =x+y+z, b=x?ty?+z%, c=xy+yz+zx ©ond .['VaVb.Vc] =0 HrHod.

(OR/Bc)

If F=3xz%+4x° y] xy’zk then find V(VF) ande(VxF)at(—l 2,1). Also
verify V(VF) Vx(VxF)+V2F '

F=3xzi+4x’y - xyzk@mﬁ V(VF) HBAD Vx(V x F)Qendoid (—1,2,1)58
S6FR V(V.F)=Vx(VxF)+VF® $Bisrtol.

E ' luate f F dr where F=3x? l+(2xz-y) j+zk along the straight line C from
valu

(0,0,0) to (213) |
Fe3x2i+ (2xz-y) J +2k 008 (0,0,0) $08 (2,1,3) S0 CBowd [ Far % 80508,

(OR/Swr).

. T.0.]
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b)  Evaluate f F.Nds where F = zi + xj —3y*zk and S is the Surface x?+y?=16 included
in the first octant betweenz =0 andz = 5. ‘
F=zit+xj—3)y%zk 8050 58800 S, x?+1?=16I0EB J8rHE S0 ggR0
z =0 B0k z = 5 Hyphod avd [ F.Nds & Kboiol,

13. a)  Stateand prove “Gauss divergence theorem” -
‘IR 0BG cocsooéo” D (HHD0D JErdoLol.
| (OR/éao)

b)  Verify Green’s theorem in the plane xy - for f (2xy —'xz)dx + (x* + y*)dy where C is

the boundary of the region enclosed by y = x? and y* = x described in the positive
sense.

C o386 tﬁsoé%é 8ES° y = x? 8k y2 =x zs@no:% eaese)éa);s (Erofo @Y iy Higo

@90333 @53 r\)WOéO @éacoao{i) f (2xy x )dx—l—(x +y )dy:éa xy —ééeoé‘s cocsf’oéé
PO BBl |

-
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THREE YEAR B.A, DEGREE EXAMINATION, DECEMBER - 2023
CHQICE BASED CREDIT SYSTEM
 FIFTH SEMESTER
PART - 11 - MATHEMATICS
PAPER - 7B : INTEGRAL TRANSFORMS WITH APPLICATIONS
(Under CBCS New Regulatmn w.e. f the academic year 2022-23)

Time : 3 Hours : Max. Marks 75
SECTION- A
QT 500~ - A
Answer any FIVE of the following questions. Each question carries equal marks.
' (5%5=25)

DT 0 BHeH SErmStves (I, 58 BES Srdpen B0,

e, t>a

1. Find L {F(t)} where F(t) = {0
3 t<a

e t>a

0= {O, t<a

EB0508 L{F()} % KBosod.
2. Find L{(5¢* -3)*}

L{(5¢" —3)’} % Kdosod.

3. Find L{te™ Sin}

L{re" Sint} S KBosod.

' 3s—4 .
4. Find inyerse Laplace transform of ST _as+3|

—4 :
{?%g} GwE) DELH eraPd HB5EHD KBoSos.

1
5. Find L™ {log(l +F)}

& {log(l-l-%)J DenHd é&’n%szro&.
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10.

Using Laplace transforms, solve " + y=cosx, where y(0) ___'0,2 1(0)

y"+y=cosx, where y(0)=0,= '(0) 58S ﬁ&ééw@w@:ﬁ DBRBI0D adSrAod)
Hosol. : ‘

Solve the integral equation | ¥(«)y(t —u)du = 16 Sin 41
[+]

J vyt wdu=165in4103 mo8KS BDEGerR e BOSYSoH ABErRoH
FHosos.

Find the finite Sine transform of e
e (BHATRE HOWE DS BOBBSD (o,

SECTION-B
eger{ 3500 -8
Answer One question from cach unit. Each question carries equal marks.(5x10=50) ‘

(298 chrdeS Dol el BHD JoDHEY BBrESH0en (Eeciosin. (198 B5H% SeEnen
SdrSo. '

UNIT-1
a)  Find the Laplace transform of
1) c'cos’t i) (Sint+cost)?
i) e'cos’t i) (Sint+cost)’ HDhasres PSR DBIBSD E8508.

(OR/Swr)
b) State and prove Laplace “change of Scale property” and show that
: S?—2s+4 S —s+1
L{FQ2n}= L{F(n}=
{F@en} 4(s+1)2(s-—2)’f {Fo) (2s+1)*(s=1)

o0 HOBKSe e Lo (50 Ardosold L{F(r)} = & +17 S_:_B:(' ad m ©o08
S §—

' S*—2s+4
LiF(2)} = s
{F@n} T TG D drbool
UNIT-I
. . Cos+ft | . : Jret
a) Find i) L[ T ]1fL{Sm~/;}= %

ii) L{rsinat}

i) L{Sin»/t-}=\ff ocnd L{Ci;;ﬁ]ééiﬁago&.
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b)

11. - a)

b)

12. a)

b)

i) L{rsin at} Dend é:&ﬁsgp&.
(OR/Bo)

1) Evaluate f S""

of "0 dengits oBhob.

ii)  Prove L{J 0} =
145

L{Jo(’)}# ﬁ+ — AeR0508,
R .

: UNIT-III
Find ! 4s+5
{m by Part1a1 fractions method.

I { 4s+5 , .
(s—12(s+2)| ® FEE Do BESS KBoBos.

' (ORféﬁmvj

Find L {—2 11 : '
(S2 +254-2)? by using Inverse Laplace transforms of Integrals.

DB DS T 56 % {541 .
| TPRLR DORBSD &BGeR0D (57 125 1 2)7 | Deoisido BoSYol.
| UNIT-IV - '
d’y . d N
Solve 2—=- I + 57y+ 2y =e by using Laplace transforms

T HOSEIOH SHEPRD 2‘; y +5?’ +2y=e? & FBosod.

(OR/Se)
Using Laplace transforms solve the d.e.
d*y dy dy

t—=——y=0if y(0)=0,
dt+dy 7 y(0)=0,—

2 .

L2 11Dy =0 YO =0.L =1 1=0 p it WY
t

SOBGSe BHRAOD oS08,

_—lzft—
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1, [x|<a

13. a) and the Fourier transform of f{x) defined by f(x)={0:' Ix|>a

~ Sin Sa Cos Sx = Sin§
evaluatef ;—as———df, _f S ds

Llx|<a g | ”
S (x)={0,1x|>a e A&DoDDES (Badodo fx) ¥ FOcHE HBHEIDH DY),

=~ Sin§

foo SinSaSCosSx & SeBdD f ds &5 DenSdo é;éogsgro&.

(OR/Br)
b) Use Parseval’s identity to show that
o dx s
S (I+x) 4

0

—nu

y fm dt _ T
i) J (@ +) B +1*)  2ab(a+b)

.‘3*’6355“) BEHED ADTrACD P HOBreD AbrdoSol.
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