(MAT5SKC) (3110-53K)
B.Sc. DEGREE EXAMINATION, FEBRUARY 2023.
(Regular)
Third Year — Fifth Semester
Part II : Mathematics
Paper VI — MULTIPLE INTEGRALS AND APPLICATIONS OF VECTOR CALCULUS
i

Time : Three hours Maximum : 75 marks

SECTION A — (5 x 2 = 10 marks)

" Answer any FIVE questions.

1.  Evaluate Tindxdy.
i oo

xydxdy 50 SH0RTH0500.

) T
R BT

2 Evaluate

[ S—-

j”xﬂ +y° }ix .
. .

o e Y

i(xz + yz};i: dy. # SR w5,
0

3. Ifr=e'i+ log(lz + 1]; = Tant k then find ‘%{ at t=0.
F=etl+ l.::vgr(t2 + 1]} = Tant k ©00d t =038 Eﬁ Dend EofmoHw.

4. If F=(x+3y)i+(y-22)j+(x+pz)k is solenoidal then find P.

F =(x+3y)i +(y-22)j +(x+ pz) k #*dmrann&d eond P dend SR0R050.

1
5. Evaluate j[e‘i_ e :E] it
0

i(e’a:" reZjy :E] dt %5 E5f5050.
0

6. Define amﬁoth curve,

B)EIDR BEB DD,



10.

11.

12.

13.

14.

Apply Gauss theorem to prove that f 7-Nds=3V,
&
R brpososs &5&Rod jri N ds = 3V e 28rbosobw.
-

Prove that § f Vf -dr = 0 by Stoke's theorem.
:g%ﬁ)cgcm:sgw §f Vf - dF = 0 @ D800,
(0

SECTION B — (5 x 5 = 25 marks)

Answer any FIVE questions.

Evaluate ”xaf[xz Q-;rz)d:r dyover [0, a; 0, b).

[, a; 0. 8] [[ole®+ ¥ )dx dy B0 E0R™050.

Q‘—b;.i:[l
&
— b

By changing into polar coordinates, evaluate the integral J- %%+ 32] dx dy.
0

X 12
&y DEFSSeIT D)o TgT” SIS0 j 247‘[ (:4: + 3 ]dx dy .
0 0

X+y

Evaluate Ier-”'”dxdydz :
0

S by
S ey,

x4y

]- Ie“’“dxﬂydz 250 EofTdodm.
o o

2 ey B

Find the angle between the sentences x* + y* +2* =9 and xZ+y*—z=3at(2-12).

2 4 y? 4 2% = 9%0BA x* + ¥ -z = 3 aSBere 20 (2, -1, 2) Do) IF §%eR) EoRTRoB0.

fF= x?21 - 2y°2%] + xy*zk then find divF and curlF at (1,-1,1).

F =221 -2y%2%] + 1y%2k @owd (1,-1,1) & divF $80%0 curlF o SR o0

— 2 azj? azf
If f = (Exy x")a +[e"‘:"—-ysmx)_;+x cosyk tl'umﬁru:lEjz,m:‘rst_f
z 2 &f &f
f=(\212}'—xJ;+{e’w-yst:]j+x cus;rk 0008 E’axay &) R0,
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15.

16.

18.

Find IF-dF curve C is the arc of J'=.tz in xy plane from (0, 0) to (1, 1) and
c .

F=x%+y%.

0, 0) 208 (1, 1) 56% xy $008® y =22 @&, 55w C 2B F = x% + 57 oo0d

[F-ﬁmmmm.
[

Evaluate by Green's theorem, H & 2:43'} dx + {Izy + 3] dy where C is the boundary of the
i

region enclosed by y* =8x and x =2.
i) :)Egoéo oo §[12 - 23:_)!]{1:6 - (_‘:2}' +3de B SHofTonw 38,6 y> =8x SoBafn x =20
i

G0y, SreRod’ SBagan® @ProddwnC.
SECTION C — (5 x 8 = 40 marks)

Answer ALL questions.

a24ax

(a) Change the order of integration and evaluate I dx dy .
0 x%lia

e

sa2Vax
Sreroey By 208 [ [dx dy B 3Pooduo.

0 x*f4a

Or

=¥
(b) Using the transformation x+y=u,x-y =0, evaluate ”e“-* dx dy over the region

boundedby x=0,y=0,x+y=1.

x+y=u,x-y=v H055H%0 &3@rRod x=0,y=0x+y=1 - S8R0 [Srotios”
b .

”e"'*"dxdy 0 EdoRTRo%w.

2 +9%+2% =a.

(a) Find the volume of the sphere x
R0 x2 + 32 + 22 = a® By, HISBITErR SRR
Or
(b) Find the area common to r — a2 and r=2acosé.

r=ay2 2oBaswr = 2acosd % a:;;édrr é@éﬁ*%éﬁ)m.
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19.

20.

21.

(a)

(b)

(a)

(b)

(a)

(b)

fa=x+y+z, b=x"+y?+2%, c=xy+yz+zx then show that [Va Vb Ve]=0.
a=x+y+z, b=x2+y2-+zz,c=:ty+yz;1-zx @ [Va Vb Ve] = 0 &2 3950

Gtz o
Prove that grad{z ~_§] = (E : ‘F]a_l + (E . ‘F}E + B x [Curﬁ)+ A x [Uuriﬁ}.
grad[z . E} = (F : "F)E + [ﬁ . ‘F]E + B x (Cu.rIZ]+ A x (Curlﬁ)afcﬂ DETDOBIND.

If F= (x + yiJf — 2xj + 2yzk , evaluate IF-F d s, where S is the surface of plane
2x + ¥+ 2z = 6in the first octant. ;
F =Lt .+yEJf—2:g_'+ 2yzk , 00D IF-F&& B0 E0RT000. a8),E S D05 &9%@%0&'&6
5
2x + y+ 22 = 6 & Hoo DI, &xbBsBeo.
Or

If F=2c>i-x+yk, evaluute. IF dv where V 1is the region houndea by the .
surfacesx =0, ¥ =D,;-,r:ﬁ,z=.'rz,z =4,

F=2x>i-%+y%k - wowd [Fdv 2 EoMRRn ags Voo edss
£=0,y=0,y=6z=x% z = 4 45880 36 SBagP Eroso.
State and prove Gauss divergence theorem.

R0 0Pt AEroBo 550D DETHoWIDN.

Or
Verify Stoke’s theorem to evaluate §F .dr , where F = y"'i_+x2j —(x+2z)k and C is the
C
boundary of the triangle with vertices (0, 0, 0), (1, 0, 0) and (1, 1, 0).

RE) drrosom $63rD {F-di % SRR, AKyG F=yi+xtj-(x+2)k H0Boin
C

©, 0,0), (1, 0, 0), (1, 1, 0) Bre8® DKHES @abao @k, SBgs Proso C.

-
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