| 207 | 10\ TS

D-3127

B. A. (Part I) EXAMINATION, 2020

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.

3HIE—1
(UNIT—1)
1. (@) ffoaRed afeet & gopn afee s S
2i+3j-k
i—j-2k
—i+2j+2k
Find the reciprocal vectors of the following vectors :
2i+3 -k
i—j-2k
—i+2j+2k
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Div (curl F) 910 31T, e :
-
F=x%yi+xzj +2 yzk
-
Evaluate Div (curl F), where :

N

F = x2yi + xzj +2yzk‘

B o=x2—y2+2z2 F AW e ﬁ%
P(1,2,3) W ¥l 17Q @1 faen # 9 B, R Q
@ <E (5,0,4) B

Find the directional-derivative of  function

d=x>—-p?+22% at the point P(1,2,3) in the line
%
PQ, where Q is the point (5,0,4).
TPE—2
(UNIT—2)

RN

% . o
Yl weed [ F.d7 @ e B, ot
Foxyityzj+zxk @ C @ rF=ti+t2j+0% 3,
SR ¢, -1 ¥ +1 d@ uRaffd 2 3|

. . =2 -
Evaluate the line-integral j c F.dr , where

N
F =xyi+ yzj + zxk and C is the curve
N
r

=ti+1%j+ 3k, where ¢ varies from —1 to +1.

.{)C[(xy + y2)dx+x2dy]
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3 forv wHda § W9 R AT JAWE DI, el ah
C, ™l y=x A WA y=x2 R IRAIRG &F @I
R 2 |

Verify Green’s theorem in the plane, for the integral :
{}C [(xy +y? ) dx + xzdyJ ;

where C is the curve boundary of the region defined by

line y=x and parabola y = x2.

ATE I ISF.ﬁdS T HE TG B, T4
AR BT :

N
F=(x+y%)i-2xj+2yzk

WA 2x+y+2z=6 @I TG A 9 R &

IS S B

Evaluate the surface integral :
-
[ F.ids
S
where S is the surface bounded by the plane

2x+y+2z=06 for the vector function :

N
F=(x+y%)i—-2xj+2yzk
PR3
(UNIT—3)
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Find the Polar equation of conic, when its focus is the
pole and axis is the initial line.
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g @I & a4l (0,0) T (0,—a) F R M
alel T TR V@l y=mx+c aﬁ@m‘aﬂf{?ﬂﬁfr?ﬁ
T TG B9 BT Ufaey 2 =a® (2+m?) Bl

Prove that the condition of orthogonality of two circles,
touching the line y=mx +c and passing through the

points (0,a) and (0,—a) is ¢? =a® (2+m?).

Ife PSP’ Wdd I AT wiar €, @ Rig dIfvg
P N P IR W Y@ R ) e €

If PSP’ is the focal chord of a conic, then prove that
the tangents at P and P’ meet at the directrix of conic.

IPE—4
(UNIT—4)
S TMell BT BRI S BN Wl T -
x?+y?+22=5
x+2y+3z=3

Y TORAT & AR FAAA 4x+3y—15=0 B T BT
gl

Find the equation of the sphere which passes through
the circle :

x2+y?+22=5
x+2y+3z=3
and touches the plane 4x+3y—-15=0.
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Find the equation of the right circular cone, whose
vertex is origin, axis is the z-axis and semi-vertical
angle is o .

U ARG dod B MR g s e
frdena 9
x2+y?+22=9
xX—y+z=3
gl

Find the equation of right circular cylinder whose
guiding circle is :
x2+y?+22=9
X—y+z=3
3PR—5

(UNIT—S5)

ax? +by? +cz? =1
& 45 (o, B,y) W TRl FHAS BT FHIGRT AT DI |

Find the equation of the tangent plane of the conicoid
ax? +by? +cz? =1 at the point (o, B,7) .

WAl -
X2 32
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Find the equation of normal of the paraboloid

2 2
%—y?:z at the point (4,3,5).

(A-99) P. T. O.



[6] D-3127
@) wHIHR
2x2-7y*+22z2-10yz—82zx—10xy
+6x+12y—-62z+5=0
& FHIT IO w9 H ST |

Reduce the equation :
2x2-7y*+22z2-10yz-82zx—10xy
+6x+12y—-62z+5=0

into standard form.
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