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Show that the four points 4i + 5j + k, - (j + k), 3i +
F-3610 9j+4k)and 4(-i +j + k) are coplanar.

(§) Il a=sin0i+cos0j + 0Ok, b=cos0i—sin0j—3k;

d
=2 i - —|ax(bx ST
B.Sc. (Part - 1) Examination, 2022 c=2i+3/—k WA 0=0 de[a (b))
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MATHEMATICS If @=sin6i+cosOj+0k, b=cosOi—sin6j—3k;
PAPER THIRD J
(Vector Analysis and Geometry) c=2i+3j-k, find %[a x(bxc)] at g=0
Time : Three Hours] [Maximum Marks:50

(=) wafse 5 Vi) = f"(r)+§f'<r).

e : g weq fart 1 vDe wed @ DS & 9 &
Fifsrel 9t ue=i & i g9 2

Note : All questions are compulsory. Solve any two ]
parts of each question. All questions carry °d Ié -2/ Unit-2
equal marks.

Showthat V2/ () = £ () +§f‘<r>.

2. (31) i a(t)=ti—*j + (t-Dk qen

_ 92
$P1S - 1/ Unit -1 b(t) = 2% + 6tk aY g2NTSE b
1. (31) R oo i ar fowg 4i+5j+k, - (+k), 3i + 9 Faxbar=-2i-3;. 2
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fa(t) =ti — 2] + (t=Dk and b(¢) = 2¢% + 6tk ,
then show that
3 13

jlaxbdz=——i——'+3k.
0 276!

TIFT U Hl T hifsle| 9 Bad
F = x% + xyj O FHIGE 39 x y FHdA H 911 B
uRa: T s &, foraT 4ame a@msi x =0,y =0,
X=a,y=a 3) :ﬂﬂié?l %tl

Verify stoke's theorem for the function

F = x% + xyj integrated round the square in xy-

plane whose sides are along the lines
x=0,y=0, x=a,y=a.

THAA | N & YT BT FeaTaq
=0, [(x+2y) dx+(y+3x) dy]

a‘s%ua%‘r%u,aﬁcqaxuy = 1%l

Use Green's theorem in plane to evaluate
I=®,[(x+2y) dx+(y+3x) dy]

where C is the circle x?+ y2 =1.

P.T.O.
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$PBTS - 3/ Unit-3
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x?=3xy+ 1> +10x-10y+21=0

Trace the conic

x> =3xp+ 2 +10x-10y+21=0

u%pspfm§=1+ecose 2 o TR
2 o iy s 2

gorse fo
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/
If PSP’ isthe focal chord of a conic - =1+ecosO

whose focus is S,

then show that

1 1 2
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5]

() s r, 3R r, @1 & Mo eified gfiwe B

nn

?Imﬁ%ﬂ%?ﬁﬂﬁ%@ﬁaﬁm\/ﬁ—

2+I’22
2l

Two spheres of radii r, and r, intersect orthogo-
nally. Prove that the radius of the common circle

i

is [2, 2
H+h
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X y z
—_— |+ ||+ — | = 0 Ww
Show that the cones gx? +5)y* +cz2 =0 and

x2 y2 z* =0 i
— + o + | are mutually recip-

rocal.
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3T ST BT THIBRUT 37T hifsre {5
X y z
D T T3 & UK g1 a3 9%
2yt =16, z=0 9 TERAT &l
Find the equation of the cylinder whose genera-
X zZ

tors are parallel to the line [ % =3 and pass-

ing through the curve x2 + 12 =16; z=0.
yfdeer SId &) Said THAA Le+my +nz=p

RATTST gx? + by? — 2z BT Tref e 2

To find the condition that plane Ix+my +nz=p

may touch the paraboloid gx? + hy? = 2¢z

$BTS - 5/ Unit-5

2 2 2
m%+%—%:l sfag (1,2, -3)

I BIHR T Tl ST & THIDRUT STTd DI

Find the equation of generating lines of the hy-

2 2 2

perboloid XT + yT - % =1 which pass through

the point (1, 2, -3).
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Prove that the perpendiculars from the
origin to the tangent planes to the ellipsoid

22 2
— +<5 +— =1 whichtouchitalongits curve
a b c

of intersection with the confocal whose param-

eteris ), lie onthe cone.

2.2 2.2 22

A

a—»A b -\ cc =M\
goieu fob aHiHRoT

2x2+2y2+22+2yz—22x—4xy+x+y=0 vch
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Show that the equation

2x? +2y2 +2° +2yz-2zx—4xy+x+y=0 Trep-
resents a paraboloid. Find the reduced equa-
tion, the co-ordinates of the vertex and equations
to the axes.



