FD-2650

B.Sc./B.Sc. B.Ed. (Part-I)
Examination, 2022

MATHEMATICS
Paper - 111

Vector Analysis and Geometry

Time : Three Hours] [Maximum Marks : 50
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Note : Answer any two parts from each question. All
questions carry equal marks.
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(2)

If a,b,¢ are any three vectors, then

prove that [@+b,b+¢,¢+a|=2[ab¢c]|.

(b) ®T O = 3x2yz — 4y%z2 I festtar staehem
fog (2,-1,3) W Wfew 37-47+2%
% foonr # F@ i

Find the directional derivative of
O = 3x%yz — 4y%z% at the point (2, 1, 3) in

the direction of the vector 3i—4]+2k.
(0 fag =ifvT &

grad(ﬁ-l;):axcurl b+bxcurl a

+(a-V)E+(b-

<
SN —
Qy

Prove that
grad(&-l;) =axcurl b+b xcurl a

+(@-v)b+(b-v)

INY

BehTS / Unit-11
2. (o) A F(0)=5%+i-rk, @ fag wifwT

o . dPF
J. (rx—}dt——l4z+75] 15k
! dr?
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(3)
If 7(¢)= 5677 + f— £k , then prove that

2-
2 n n A
[ (de—r}lt =147 +75] - 15k
1 dt?

(b) MIE & TEASH THI _[_[Sﬁ-ﬁds

g

Eal e dieh HifST, el
F =4xf—2y2j+221€ qor & S,
x2+y2=4, z=0 3R z=3 ¥ IRag ®I
Evaluate _US F-hds by  Gauss’s
Divergence theorem, where

F=4xi-2y*j+z% and S is surface
bounded by x2+)?=4, z=0 and z=3.

(©) fc[(xywz)dﬁxzdy} % g wHae o

W & YHI 1 AU HifST, SEl C,
y=x Tl y=x2 GRI WRWIE &= &l
i

Verify Green’s theorem in plane for

[ | (w+ y2) v x2dy |, where C s the

closed curve of the region bounded by
y=x and y=x2
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(4)

FehTs / Unit-111
3. (a) Tas =ifSw f& d@TfY Sia THHROT W
Hidese Tl € |
Prove that confocal conics cut at right

angle.

(b) IMd 17x2 — 12xy + 82 +46x—28y+17 =0
T TG HIfST T ST FFard 7
SHITSIT |

Trace the conic 17x%— 12xy + 8% + 46x
—28y+17=0. Also find the equation of
its directrics.

. /
(c) afe PSP’ Widha —=1+ecos® HI TH

r

TfE Siter §, fSmet Ty s ®,
fog HM =

SP SP’

12 |
[

If PSP’ is a focal chord of a conic whose

.o
focus is § and the conic is —=1+ecos0,
r

1 2
th that —+ =—.
en prove that =5+ 5=
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(5)

BT / Unit-1V

4. (a) 39 A ST FHH FA@ HISC ST A
fog3T (4, 0,0), (0,b,0), 7 (0,0, c)
¥ Bl S B

Find the equation of the sphere passing
through the origin and the points (a, 0, 0),
(0, b,0) and (0, 0, ¢).

(b) Tag =ifsm f& @st x+y+2z=0 qe
?1? ayz + bzx + cxy =0 & SE R IO

T
> & WM arbrc=0 T g 3 Az

l+l+l: 01
a b c
Prove that the angle between the lines

and cone given by x+y+z=0,
ayz+bzx +cxy =0 is g,ifa+b+c=0

and T i Lolil g
3 a b ¢

(c) SH TEgdd oad 1 FHHO
sifey, foreent 318

(=), - 9)

= —-2)=
3V 2

dem o 5 ®
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(6)

Find the equation of right -circular
cylinder whose radius is 5 and axis is

the line @:(y—ﬂ:@.

BT / Unit-V

5. (a) Wiasl  axl+bt+cet=1 & fag
(o, B, y) T TR GHAA HT GHHIOT A

HifSTT |

Find equation of tangent plane at (o, B, Y)

to the conicoid ax?+ by? +cz2=1.

() 9% Tidery FA  HIGC o GHAA
Ix+my+nz=p TEAAS ax? + by? = 2cz
w T w2

Find the condition that the plane
Ix + my + nz = p may touch the paraboloid
ax? + by? = 2cz.

2 2 2
X"y z7
(c) FAfdREeTTS VR & fog
(2,3,-4) 9 B WM Gl SRl b
T I i |
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(7)

Find the equation of generating lines of

2 2 2
the hyperboloid “—+2—-2-=1 which
479 16

pass through the points (2, 3, —4).
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