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B. A. (Part I) EXAMINATION, 2021

(New Course)
MATHEMATICS
Paper Third
(Vector Analysis and Geometry)

Time : Three Hours ] [ Maximum Marks : 50
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Attempt any two parts of each question. All questions
carry equal marks.
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(UNIT—1)
1. Ife:

sin 0i + cos 6 + Ok

= c0s0i —sin 6] — 3k
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If“
_)
a = sin 0i + cos 0j + 6k
%
b = cos6i —sin 6] — 3k
%
c=2+3j-k
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r = x2yzi — 2x 23 + xz%k
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@) Sd GPRG B ST BN AR x2 + y2 + 22 @

(1L2,3) W r =3i+4] & Rew § Ry smwa a1
P |

Use del operator to find the derivative of x2 + y2 + z2

_)
at (1, 2, 3) in the directionof r =3i+4j.

FHE—2
(UNIT—2)
F & 9% C & URG: URTGRT s0d PN, el

-

F=eXsinyi+eXcosyj @ C M g, foras o

(0,0),(l,O),(l,gj,(O,g) gl

Find the circulation of F along the curve C, where

9
F =e*sinyi +eXcosyj and C is the rectangle whose

T

vertices are (0,0),(1,0),(1,%),(0,5}
T SRIae= T BT AT
F:(x2 —yz)i +(y2 +2x)j+(z2 —xy)k

d fou B9 0<x<10<y<10<z<l & &N
DI |
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Verify Gauss Divergence theorem for :
F:(x2 - yz)i +(y2 + zx)j+(z2 —xy)k
taken overthecube 0 < x<1,0<y<10<z<1.

R
(Or)

THAd H A & T BT AT

L= P [(x+2y)dx+(y+3x)dy]
& forg S, el ¢ 99 x2 +y2 =1 B
Use Green’s theorem in plane to evaluate :

| = ﬁc[(x+2y)dx+(y+3x)dy]

where C is the circle x% + y? =1.
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goIgd fb Aoy -
(a2 +b2)(x2 + y2) = (bx + ay—ab)2
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Show that the latus-rectum of the parabola :
(az+b2)(x2+y2)=(bx+ay—ab)2
2ab
Ja? +b?
WA BT GG g BN S ied
X2+ xy+y2—2x-2y+1=0 @ 39 I w® @l
PRAT & W8 VT X+ y +1=0 39 Predl |

is

Find the equation to the parabola which touches the
conic X2 +xy+y?—2x—2y+1=0 at the point
where it is cut by the line x + y +1 = 0.

Ife PSP’ T QSQ' fhell ¥ichd @1 T oawy AT
SRl 8, a1 fig ifve &

1,1
SP.SP' ' SQ.SQ’

CErE
If PSP’ and QSQ’ be two perpendicular focal chords of

a conic, prove that

1,1
SP.SP’ ' SQ.SQ’

is constant.
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TIR—

(UNIT—4)

@) Pl p iR r, & T M Afed gfoes wxd 2|
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nn
gl
Two spheres of radii r; and r, intersect orthogonally.

Prove that the radius of the common circle is :

nrn

2 +r?
S g BT FHIBRY o Doy oA WY (5, 4,3)
3R MR b 3x2 +2y2 =6, y+2=0 B

Find the equation of the cone whose vertex is (5, 4, 3)

and base curve is 3x2 +2y? =6, y+2z =0.
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x=—%=% $ VAR § do FEue ap A
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Find the equation of the cylinder whose generators are

parallel to line x = —% = %and the guiding curve is

the ellipse x2 +2y2 =1z = 3.
gD 3—5
(UNIT—5)

I foue g WHee @, A <Egad
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a2 b2
Sird P @IQ|

If the director axes are rectangular, find the locus of the

equal conjugate  diameters of the ellipsoid
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Find the area of the section of the ellipsoid

x2 yz 2 X
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2 2 2
X2 oy 2
1 4 9

& fig (1,2,-3) ¥ R W Al Wbl B FHIGR
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Find the equation of generating lines of the

X2 y2 g2
hyperboloid T + Ry =1 which pass through the

point (1, 2, -3).



