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UGA-130(A)

B.A. (Part-II) Due 1st Year Examination, 2021

MATHEMATICS

Paper - III

(Vector Calculus and Geometry)

Time : 1% Hours | [ Maximum Marks : 68
Section—-A (Marks : 1 x 12 = 12)
Note .—  Answer all twelve questions (Answer limit 50 words). Each question carries

M —

Note —

M —

Note —

M —

1 mark.

(@us—3) @F®: 1 x 12 =12)
[t ARE Y9I & SW T (SW-T 50 I5) | YAF Y9 1 3T w1 T
Section-B (Marks : 4 x 5 = 20)

Answer all five questions. Each question has internal choice (Answer limit
200 words). Each question carries 4 marks.

(TUs-) (3F : 4 x 5 = 20)
T Ofer el % S SISl TS 99§ foeed @1 e difeg (Sw-dmE
200 I1) | TAF T 4 3F T

Section—C (Marks : 12 x 3 = 36)
Answer any three questions out of five (Answer limit 500 words). Each
question carries 12 marks.

(@us—a) 37k : 12 x 3 = 36)
g H F fe=l T a9 & SW ST (SW-HH 500 vI5) | Yo% WY 12 3h
Ealk
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Section—-A (@US-3)

1. @) If
— A .4 2
r=acosti +asintj +tk
then find :
> v
dr?
Ifg
- A .0 2
r =acosti +asintj +tk
a9 ATd ST
> v
dr?

(i1))  Write the definition of curl of a vector point function.

iey fag wom & e el aRymn fafe )
(i) Iff() = (r — )i + 2 — 3k, then find :
[rwar
af& f(6) = (¢ - )i + 265 — 3k, @ @ FIC
[rwar
(iv)  Write the statement of Stoke’s theorem.
Wik THA 1 JeheH fafen
(v)  What conic does the following equation represent ?
Voxy-22 -5y +x-6=0
G 2 — xy — 2% — 5y + x — 6 = 0 HY Iha HI FEIG wE § 2
(vi)  Write the general equation of a circle in polar coordinates.

T F YA TRITR H e T fafen |
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(vi)) Write the diameter form of the equation of a sphere.
= w9 H M 1 gHEERw fafaw)

(viii) Write the definition of great circle.
Feqga ohi Ry fafew |

(ix) Write the definition of Enveloping cylinder.
STt et g fafew |

(x)  Write the definition of reciprocal cone.
kA T 1 gRuren fafe )

(xi) Write the definition of director sphere.
frames Tt w9 fafe )

(xii) Write the definition of diametral plane.
TG qHaa &1 aReen fafea |

Section-B (WUS-)

2. If:

—> A A A
f=(ax+3y+4z)i +(x—-2y+32)] +Bx+2y—2)k
is a Solenoidal vector, find a.

RIEE

£ (ar+3y+42)i +(x—2y+32) ] +Gx+2y-2)k
gfeferia |fewr &, @ g &1 °F @ RIS
Or (312ra)

Find the directional derivative of f = xy + yz + zx in the direction of the vector

[ +2j + 2k at the point (1, 2, 0).
forg (1,2,0) Wf=xy +yz +2¢ T + 2j + 2k it TSx0 # o 1@k A Hifsw |
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3. Evaluate :

- A A A A A A
where F=xy7/ +yzj +2xk and C is the curve Y =ti+ J +13 k, t varying

form -1 to +1.

OH Jd SIS

jCF.dr

. —> AN AN AN A A A
&t Feuyi+yzj +2xk SR CTF r=ri+2 ) +£5k ANt A0 1 & +1
T o= 3 B
Or (31

Evaluate :

jjsﬁ.?zds

- A A A
where F =4xzi — y2 J +yzk Sis the surface of the cube bounded by the planes :

x=0,x=1,y=0,y=1,2=0,z=1.
ﬂﬁaﬁaﬁﬁﬂl:

jjsﬁ.?zds

SR 1?:4xzz'A—y2]A'+yz/%, S SH ¥ & Y3 § S T gHaen # UREsg ©
x=0,x=1,y=0,y=1,2=0,z=1
4.  What conic does the following equation represent ? Find its centre and the
equation to the conic referred to the centre as origin :
1352 — 18xy + 37y2+ 2x + 14y -2 =0
e TR Y TTeha 1 el Xal § 2 39 & & [aune qd1 3HH H5 Hl
T g A TMehd 1 FHEHIU T SIS
13x% — 18xy + 37y2+ 2x+ 14y -2 =0
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Or (37e1d)
Prove that the line :

i:Acose+BsinE)
p

will touch the conic i:1+ecose if (A-e?+B2=1.
r

fag =ifsu f& Y@

izAcoseJrBsine
p

] i:1+ecose 1 Tt M, 9 (A — )2 + B2 = 11

r

5. A plane passes through a fixed point (g, b, ¢) and cut the axes at A, B, C. Show

that the locus of the centre of the sphere OABC is E+2+£:2.
X y z

T gaa fer 55 (g, b, ) | ToRar ¥ wa fEsh ol o fog A, B, C R e &

fag Fifm f T OABC % @ w1 fagar S 24 S22

X y z
Oy (31994)
Show that the equation of the cone whose vertex is the origin and base curve

fx,9) =0,z=cis f(ﬁ,ﬁjzo.

zZ Z

fag wifse fr 39 vigp &1 Tt fee i o fag © qen e s f(x, ) = 0,

z=c¢F%, f(£,£j=0 BT |

zZ z
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6. Tangent planes are drawn from the point (a., B3, y) to the ellipsoid x_z + Z—Z t—= 1.
a ¢

Show that the perpendicular drawn from the origin on them generate the cone.
(ox + By + y2)* = ¢ + b1 + 22
2y 2P . .
MEERE! —2+b—2+—2=1 W fog (o, B, y) ¥ T THaw w9 T ¥ fag Fifsw &
a c
H R AA fog ¥ =@ ™ @ g T v I ®

(ox + By + y2)* = ¢ + b1 + 222
Or (31a)

Prove that the axes of the section of the conicoid ax®> + by + cz> = 1 by the plane

(b-c) (c—aym (a-b)m
x y - z )

Ix + my + nz = 0 lie on the cone

fag FIfT foF wikast ax?® + b2 + 2 = 1 | G9aA [x + my + nz = 0 F FHEA
=g & o1er e wip W feem @ € e

(b-c) (c—aym (a—b)m
x oy oz

Section-C (@US-W)

7. (a) Prove that the necessary and sufficient condition that a(¢) is a vector of

. . da
constant magnitude is a E =0.

fag wifse for fet afewr a(r) &1 9o =R 3 &1 Aavas T 9o giaesg

da
. =0
a 7l

(b)  Prove that :

div (a x b) = b.curl a — a.curl b

fas wifsT 6 -

div (a x b) = b.curl a — a.curl b
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8. (a) Using Stoke’s theorem, evaluate :
JC xydx + xy2 dy

where C is the square in the xy plane with vertices respectively (1, 0),

(_1, 0)7 (0? 1), (0, _1)

LT T F AR Fh TM | RIS
JC xydx + xy2 dy
&l C, xy ¥Haa ® W o § 5w o wEen (1, 0), (<1, 0), (0, 1), (0, —1)
gl
(b)  Evaluate by Green’s theorem :

JC (e *sin ydx+e ¥ cos ydy)

T
where C is the rectangle with vertices are (m, 0), (0, 0), (ﬂ, —J and

2
3]
?2 .
W= 999 ¥ 91 A1 HISC

JC (e *sinydx+e ¥ cosydy)

Sl C ws e ® e 3 (n, 0), (0, 0), [n%} qe [Ogj g

9. Trace the following curve :
CLHPrxy+txty-1=0
Tefafed o 1 TR HiST

L+ +txty-1=0
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10. (a) Find the equation of the sphere which touches the plane 3x + 2y —z + 2
= 0 at the point (1, -2, 1) and also cuts orthogonally the sphere :
PP+ A+ 6y +4=0
39 Ml 1 GHIHIOT FA HISC ST AR 3x + 2y — 2z + 2 = 0 W foag
(1, -2, 1) W T30 HI@ & T WA HI fIF &9 T Hledl © ¢
AP+ A+ 6y +4=0
(b)  The plane £+%+i =1 meets the coordinates axes in A, B, C respectively,
a ¢
prove that the equation to the cone generated by the lines drawn from O
to meet the circle ABC is :

(b cj (c aj (a bj
yz| —+— |+zx| —+— |[+xy| —+—|=0
c b a c b a

T 2421+ Z-1 wat # fag A, B, C W R ¥ fag #iw fF O &

a b ¢

TORA el T I 1 Uhaedg H ATl Y@nstt gR1 Sd Wi 1 HHIHRT §
(b CJ [c aj (a b}
yz| —+— [+2x| —+—|+xy| —+— [=0
c b a c b a
2 2 2

X
11. (@) The section of the enveloping, cone of the ellipsoid —2+b—2+—2=1
a c

whose vertices in P, by the plane z = 0 is a rectangular hyperbola. Find the

locus of P.
x? y2 22 .
aﬁqaa—2+b—2+—2=16%sﬁtfPaﬁmﬁﬁﬁwwaFrz:0@rwﬁﬁa
a c

A AfaaeE g1 P @1 faguy A@ Fifsw |

(b) Find the locus of the equal conjugate diameters of the ellipsoid

2 2

2
RSNy
b2

Q|><

[\S]

nll\z
[\S]

2

2 2
ﬁmz—z+2’—2+i—2:16ﬁw@g’ﬁwaﬂﬁ§qaaﬁﬁml
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