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B.Sc. DEGREE EXAMINATION, NOVEMBER - 2024
MATHEMATICS
Multiple integrals and Applications of Vector Calculus
(Semester - V) (Regular) (CBCS Pattern)
(w.e.f. 2020 - 2021 Admitted Batch)

-~ Time : 3 Hour Max Marks : 7S
SECTION - A
Very short Answer questions Answer All questions.
(5 x 2=10)
dx dy | \-.. i

11
‘\ fl EValuate(I)(I) 2 \[ y2 Eﬁodeﬁ@éo& \Q

o Al Y ey dy
\2 Evaluate J I (x+y+z+1)

-0

3 m'mﬁ@soé

\ 3. Show that a vector function f'is constant if and only if

df
dt
POF B HBoaNSD [ RSB0 505567008 85I E DO2R

dj
DOoHEO -c{;- =0 & 33N Os.

(4, Find grad gat (1, 1, —2) where ¢g=x" +3’ +3xyz .
) BE0ERR08D.
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5. Prove that for any closed surface S, f f Nds=0 &0
S

DBIDOI08.

Answer any Five of the following. (§%5=25)

@Evaluafe j I e>*dx dy over the triangle bounded by
x=0,y=0. .

x=0,y =0 o3 865003 DOOZBOD BToR0 &P s
[[e=>dxdy o tseBoesod. o

7 Use a triple integral to find the volume V of the solid
inside the cylinder x*>+ y*>= 25 and between the planes

z=2andx+z=38

z=2 &000M x+2z=8 Bere oty X*+)* =25 Kngéo&nég,
OB 5000 OI0E,) 800003372630 V &0 gc‘f)éﬁée)&) BHA37A0D
Sedoesobs.
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('%If‘x__-sﬁitj_f]? and B = sin ti — costy,
: d

‘ dt
‘ K=512 4+t -1k Ho00D B = sin t7 - cosij,

: then find g—(A B) and (AxI—B)

©00D Z (A.B) soo050 3 (AxB) ewo 808506

&

=

kY

\Evaluate ﬂ:3xydx yzdy] where C is the curve

y =2x*in the XY-plane from (0,0) to (1, 2) _
(0,0) Sood (1,2) SE58) XY Sooe® y=2x> HEO

Q5 j [3xy ds - ydy | © 580508,

L @F ind div f and curl f where f grad (x>+)*+z°-3xyz)

T

= grad (x*+y’+z 3_3xyz) @oxd div 7 Sooas»
curl f oo éiﬁ)ﬁamaﬁw.

11. Find by double mtegratmn the area lying between the
““parabola y = 4x — X’ and the line y = x
ARSISSLTIY o-o‘boa y = 4x — x* HOHOOITOE S5O0

y=x J&Y 8gpéo Sela N a’:ooé @aoéo (BToe)0) & |
- B085,08.
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12. Find the unit tangent vector at any pomt on the curve |
X = a cost, Y =asint, z = bt.

X=acost, y=asint, z= bt S50 3 08 DHOLHD) 5¢5Be00
OO YE,0% DO B5085,08.

@Evaluate q‘>(3x + 4y)dx +(2x=3y)dy, by Gre:env’s theorem

where C 1s a circle x2 +y~—4
C o330 x>+ )2 =4 B0 HOR;, 88 &ngmg
&BDO3732R0D (j>(3x +4y)dx +(2x -3y)dy, o 580506,

| C R S

SECTION -C (5% 8 =40)

5

Answer All questions Each question carries 8 marks.

14. a) Evaluate j I (x+y)*dx dy where R is the region ;
. 'xz &

bounded by the ellipse ;—+z—2 =1

a* - b’
”(x +y)*dx dy &o B5e8o<sobs.
- OR

x? - £
5+ 2’_ =] &3 é‘)ga‘se)got'ﬁ DODKYBOD STYO C.Se)éfgs é
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b) Change the order of integration and evaluate

a9 5
Here Ll

: | g aa X ’

DEREOS EHRY Sng Sce.oe [[5——didyso
| )

&e8oeSods.

15. a) Evaluate [[[(x*+y*+2 )dxdydzwhere v is the

“volume of the cube bounded by the co-ordinate
planes x=y=z=a

Xx=y=z=0 QERHE B HODGEBOS PS5O
033052, FOODODIEI0 V' & Ijj(x2_+y2 +z° )dx dy dz
HEREDS0 BODEO G, O (580TS0B. |

OR
@Evaluate
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x*yz dx dy dz &5 5880508
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)a) Prove that curl

(AxB)=A div B — B divA+(B-V)A—(A-V)B

Curl (AxB)=A div B-B divA+(B-V) A— (A- V)B
0D c‘{)ci)ao.)ot:ﬁoé

OR

) Show that V" = n(n+1)r"? @8 S2H0.

IfF= (x* +»*) T —2xp7, then evaluate CﬁF -d7 where
e i &
‘the curve °C” is the rectangle in the xy-plane bounded
byy=O,y-=b,x=O,Ax_=a. -
f:(}cz +3%) i =2xyj, ‘C'ole xy-ée)oeb‘s'y = 0,
y=5b,x=0, x=q Swess DO B wBISHO
$F.d7

9020 J 55 5303508,
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Q If F=4xz7 - y*] +yz k,evaluate JF»ﬁIds where S

S

is the surface of the cube bounded byx=0,x=aq;
y=0,y=a;z=0,z=q

F=4xz7 -y j+yzk,x=0,x=a; y=0,y=a;z=0,
2= 0 © 8 HORNTRD HO0 T, BOO S OB

A

j F- Nds &0 5880508,
S

) State and prove Gauss divergence theorem.

A FP0-9505 comaomi) HHDOD DERDOSOB.
OR

b) Verify stokes theorem for F=(2x-y) 7 —)2* j -y’zk,

where S is the upper half surface x>+ *+2z>=1 and
‘C’ is its boundary

S @B x* + )P+ 2= 1 60 I, B BEERED)
©H0800 ‘C’ o0 VOGS TP oD D80
= - 2 <5 =

F=(2x-y) i-y2 j-YVzk, 585 DEE, vERoY
0OITEE0bk.

XXX
SA-571 [7]



