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BSMAT-SN501

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 : 75

Very short Answer questions Answer All questions.
(5% 2=10)

I 11 dx dy
1. Evaluate {,ém 0 Hse8ocSod.

1 1=x l-x=y dxdydz
2. Evaluate'!! it y+z+]

%2 $B0S08.

0
3. Show that a vector function fis constant if and only if

o

dt
ROF HRooNBL [ REBD SPBNDE BBYE DOUY

d
DOLHSO0 g . 0 90 <SHoA.

dt
4. Find grad gat (1, 1, —2) where g =x’+y" +3xyz.
BOGR0800.
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5. Prove that for any closed surface S,HNds=O &89
S

DBEROTTOA.

SECTION - B

Answer any Five of the following. (5x5=25)

6. Evaluate H e”***’dx dy over the triangle bounded by
x=0,y=0.
x=0,y=0 o3 8650033 HOLFID Bee) 0 LHAP
I I e dx dy &0 580508,

7. Use a triple integral to find the volume V of the solid

inside the cylinder x2+ )? = 25 and between the planes
z=2andx+z=8

z=2 Bo00%0 x+2z =8 Bero dgy, x2+)? =25 Kpdo Alog,
SOBS 050 G0, FOBDORERO0 V K BEmnED SHAIRE0D
te3ocsob.
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8. If A=5t*+tj -1tk and B = sin t7 - cosfj,

di—<  di~ =
then find E(A'B) and Z(AXB)

‘K=5t2 +t 7 -tk SoooH B =sinti —costj,

2 (KxB) om0 5:505%,08.

w000 - (AB) sop0ss 2

dt

Evaluate j[3xy d’c—}’zd)’] where C is the curve

y = 2x*in the XY-plane from (0,0) to (1,2)
(0,0) S00® (1,2) 5685 XY S00&° y=2x* SO

S, I (33 dx - y*dy | ® e5e80<s08.

10. Find div f and curl f where f = grad (x*+)?+z°-3xyz)
7= grad (x*+y*+z°-3xyz) ®ond div 7 Soooy»
curl 1 00 BSoGRH5050.

11. Find by double integration the area lying between the
parabola y = 4x —x? and the line y =x
B;PBRED T 00 y = 4x — X* HOPBLAIRDE SOOI
Yy =x D5 SPd 5055 #0038 FPoso (B80;0) &0
B:508%,08.
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12. Find the unit tangent vector at any point on the curve
X = a cost, y = a sint, z = bt.

X =acost, y=asint, z= bt 550 3 508 HIOLH) IV
Q0L PB,00 DO Bx08%,08.

13. Evaluate <ﬁ(3x +4y)dx+(2x—-3y)dy,by Green’s theorem
C .
where C is a circle x*+)°=4.
C 030 X+ )= 4 80 ©a05H,@, §8 degomey
SDSARBOD P(3x-+4y)dx +(2x=3y)dy, o t5e80508.
C

SECTION - C (5 x 8 = 40)

Answer All questions Each question carries 8 marks.

14. a) Evaluate _[ J' (x+y)*dx dy where R is the region

2 2

bounded by the ellipse x—2+Z—2 =1

a
x? y?
;?tb—”':l O Qgée)goa DODZ SO B0 53R
[[x+yydx dy w0 580508,
OR
SA-571 4]
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b) Change the order of integration and evaluate

aa X
dx dy
Hx’ﬂ"
' aa X
DSREOS FHRY SRG B@,0? ” —dx dy &5
2, X+
tsedocsols.

15. a) Evaluate H."(x2 +y' +2° )dx dy dz where v is the

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

X=y=z=0a DERHE Brod HOVLZBDS SO
e, fossosmeo v [f (¥ +y+2)dx dy dz
DBRBOB0 WODBO W 00 L5050

OR
111
b) Evaluate I”xz yz dx dy dz &0 5680508
000
SA-571 5] [PTO.
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16. 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
0 DBFRDOSOA.

OR

b) Show that V%" = n(n+ l)r"'2 @ <IFDO06.

17. a) IfF= (x* + y*) 7 —2xyJ, then evaluate @F- dT where
C

the curve ‘C’ is the rectangle in the x)-plane bounded
byy=0,y=b,x=0,x=a

F:(x2+y2)T-2ny_', ‘C'ol3d xy-Se0ed y = 0,
y=b,x=0,x=a 5@0@&0&@@6%6&@0

®and ?F-d? 8o BBoS0s.

OR

SA-571 [6]
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18. a)

b)

SA-ST1
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If F=4xz7 - y*J + yz k,evaluate IF- Nds where S
S

is the surface of the cube bounded by x =0, x = g;
y=0,y=a;z=0,z=a

F=4xz7 -y j+yzk,x=0,x=a; y=0,y=a;z=0,
z=ae)§’5&e>eo§§s_aéa’na’>o G308, B0 S @00
[F-Nds w0 t5e8oes0b.

\)

State and prove Gauss divergence theorem.
TR -5 DEROBY DBDOD DERDOIOL.
OR

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

where S is the upper half surface x>+ y?+ z2=1 and
‘C’ is its boundary

S @30 x2 +)?+ 22=1 650 B0Y, D DERSY
&50800 ‘C’ o DOENRGY TP ®ONI D;E0

F=Qx—-y) T-)2 J-y'zk, 585 IS, PogosY
VOCSREoL.

XXXX
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