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J-22
B.A. (Part-I) (Old Course)
Examination, 2021
MATHEMATICS
Paper - llI
(Vector Analysis and Geometry)
Time Allowed : Three Hours
Maximum Marks : 50

Minimum Pass Marks : 17

e : IS THR W &l WA AT a1 T gl &
3% THH B

Note : Two parts from each unit is compulsory. All
questions carry equal marks.

gbrR-I / UNIT-I
Q1. (a) Rog 35w &

f-a {¢b [{-c
[¢mn][abc]=|m-a m:b m-c
n-a nb n-c

J'zz PITIOI

J-22

(2)
Prove that :

f-a 24b [{f-c
[fmn][abc]=|m-a m-b m-c
n-a n-b n-c

(b) afe f = (2x2y — x4)i + (€9 — y sin x)j + x2

cosy k @ fig oifaw %

o 0%

oxoy oy ox

If f = (2x%y — x%i + (e — y sin x)j + x2

cosy k, then prove that :

% ok
OXoy 0OyoX

(c) aft T =xi+yj+zk, a5 cufee & :

|t



(3) (4)

If ¥ =xi+yj+zk, then show that : Prove that :
S[f()r] 1 d j” ” :Ngs
$HE-II / UNIT-II gprs-II1 / UNIT-III
Q. 2. (a) U @ sEAS yT feiiar iR Rie @il Q. 3. (a) TP 14x2 — 4xy + 11y2 — 4dx — 58y + 71 = 0
State and prove Gauss's divergence theorem. F 34?_@‘” R
(b) & r(t) = 5t% + j — 3, q9 g Pifore : Trace the curve -
2 d°r ; i
_[1 [ dtzjdt=‘14'+75l‘15k 14x2 — 4xy + 11y2 — 44x — 58y + 71 = 0
If r(t) = 5t2i + tj — t3k, then prove that : (b) FMiba 9x2 + 24xy + 16y2 — 2x + 14y + 1 =0
2 d°r ; ;
L [ dtszt=_14l+75J_15k F W o
(c) fig =ifse fo - Trace the conic 9x2 + 24xy + 16y2 — 2x + 14y

I, el e ‘1o

J'zz PITIOI J'zz
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(c)

(@)

(5)
Tiea @1 giE TR T B

Find the polar equation of a conic.
gBR-IV / UNIT-IV
I M T FHGRUT T DI 1 IR fagai

(0, 0, 0), (a, 0, 0), (0, b, 0) @ (0, 0, c) &

oRaT 8l 39@ &% 3R B 4 s ol
Find equation of the sphere passing through
the origin and the point (0, 0, 0), (a, 0, 0),
(0, b, 0) and (0, O, c).

N UG B GHERUT Fd BRI (oD oY
(5, 4, 3) qAT MR 3x2 + 3y2=6,z+y=0

2l

PITIOI

Q.5.

J-22

(c)

(a)

(6)

Find equation of the cone having vertex

(5, 4, 3) and guiding curve is 3x2 + 3y?2 = 6,

z+y=0.

gad x2 + y2 + 22 - 8x + 4y + 8z — 45 = (,

X -2y +2z=39qd B s A a7

HIfTE |

Find the centre and radius of the circle x2 + y2 +

72 -8x+4y+8z-45=0,x—2y+2z=3.
gBis-V / UNIT-V

2 2

2
aﬁmama%uy?—%ﬂ FRT (1,2, -3)

I ABR ST arell 3ifauRaeast B 5T @131 &

FHIBRUT ST HISTE|
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(c)

(7)
Find equation of generators of hyperboloid

2 2 2
XT+yT_%=1 passing through the point

(1, 2, =3).

TAIGROT 2x2 — 7y2 + 272 — 10yz — 8zx — 10xy
+6x+ 12y —6z + 5 =0 U 9ig Foiua &<l
&l

Reduce the equation 2x2 — 7y2 + 2z2 — 10yz
—8zx — 10xy + 6x + 12y — 6z + 5 = 0 to
standard.

2 2

RIS X?—y?:z & fog (4, 3, 5) W

AT BT FHIGRUT ST HIfoTe|

PITIOI

J-22

(8)
Find equation of normal to the paraboloid

2 2
X?_y?:z at point (4, 3, 5).

100
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