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MATHEMATICS
qﬁ’l’q u-9a
Third Paper
Vector Calculus)

(Geometry and Tﬂﬁ 0
Maximum Marks : 70
For dfa weel & JoR ot W S ifyard
&) e SOl W ve We fhar S &1 SO
g9 31 e 3R it &
Answer five questions in all. Question No.1
is compulsory. Answer one question from
each unit. Marks allotted to each question
are indicated in the right hand margin.
oTg-3eR A & 3R B I AT 200 T
o &rd- TR Tl & R BN JHfersan AT 500

v 7l
The answers to short questions should not

exceed 200 words and the answers to ldng
questions should not exceed 500 words.
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3x10=30

5n_swer the following questions :
iy wdiasor ax?+2hxy +by2+2gx+2fy +c=0

b TR AR Y@ g & Prefia 29 @
s frfap

Write the criteria for ax2+2hxy+by?
+2gx+2fy+c=(0 to represent 3 pair of
. parallel straight lines.

(it?‘/[’a'? @ 5o fe U 2, 3 A1 5 &

o o @y w1 il

Find the direction'cosines of a line whose
direction ratios are 2, 3 & -6.

(ﬁi)(wmmﬁﬁmmﬁﬁﬁumﬁé@ﬁm

el 9z 6, 3 A -4 BT IFA:WUS Bleal 2|
@ e $9 H wuraRor 9 S
Find the equation of the plane which <uts
off intercepts 6, 3, -4 from the axes of <o
ordinates. Transform it into normal form.

(iv) Fd T<el @ &1 "o fafed st fag

Ao, B 7,) A B St @ o et fim
AT |, m a4 n &l ‘

Write the equation of a straight line
passing through a given point A(g, §, v,)
and having direction cosines as |, m, n.
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(V)
X +y 4274 2ux+2vy + 2wz +d=0
T % w0 Fizm wa S
Find the centre and radius of the sphere
-"4:+¥:+z:+2ux+2vy+2wz+d=0-

(Vi) Eﬁfﬁﬁamﬁmsﬁéaﬁﬁ@aﬂm
T ®mifwe #7 a® axi+by?’=2z,
N+my+nz=p & BFx TSR g1
Find the equation of the cone with ver-
tex at origin and which passes through
the curve given by axZ+by?=2z,
IX+my+nz=p.

(vid @Rk 3 o b Il Wl & & R Hfse
5 a b WoFmRea 21
If 3 and b are irrotational, prove that

a b is solenoidal.

(VLI £ - xzi - yzj 7@ curl f &1 7R 3@ Hfm
Find curl fif f = xzi - yzj .

(ix) TR f = 3xyi-y?] ¥ C, 05 T y=2x2
xy THAA (0,00 A (1, 2) a &, 7 [F.dr
& "F W Bl )
Evaluate [F.drwhere f = 3xy| - y?j and
C is the curve y=2x with xy-plane from

(0, 0) to (1, 2)-
3 P.T.0.
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(x) T wa foRael
State Gauss Theo €™
s'cmé-nami uUnit-I

() ¥ axi+by:+2XYT29X+2fy4e=0 3
g (x, y') T il 1 STIBROL 51t i,

5
Find the equation Of tangent at (x; y)
to the cone aX2+bY2+2hxy+ng+2fy
+c=0.

(b) %@mmﬁmﬁgm%@umw
Sl AHT T . I/r = 1+e cosg % oy
ST A1 W 35aK BT 2. JaRa s ) s
Find the locus of the pole of a chord of
the conicl/r = 1+e cosg which subtends
a constant angle 2 at the focus.

OR/3A¥ar

36 WHT 36X2+24xy+25y2-72x+126y+81=0

EEISJ?EUTE?I‘%TEI , 10

Trace the conic
36x%+24xy+25y2_72x+126y+81=0.

o8-y / Unit-1I

4"’.( (a) @ X gy @ DI I+m+n=0 &1

P+m2-ni=q % &rg @1 =1 o1 5119 difsre
: 5
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18/3G7
Find the acute angle between two lines
whose direction cosines are given by
I+m+n=0 and R+m2-n?=0.

x-1 y-3 _z2-2
Eﬂ%i?gn__i___r ===,

3X-y+4z=7 ¥ THK &, 99 C &I AF §1d
DI http://www.mgkvponline.com 5

. x-l_Y_—__li:E:_z is paral-
IfthEIInE——Z-"“"l c 'SP

lel to the plane 3x-y+4z=7, then find
the value of C.

OR/3al X
Wwﬁﬁaﬁ&ﬁﬁsﬂwwﬁﬁ
frygst ABC 31 35 g (a, b, €) 2| e

X, Y, Z_3%5
%Wﬁﬂm;*'b*f_ &

A plane meets the coordinate axes in

A B, C such that the centroid of tri-
¥ [

angle ABC is the point (a, b, ¢). Show

that the equation of the plane is

= 3.

Oim

+ +

o]
O |~
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(b)

6 {(a)
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zufzr f% | Y -2 axy =g U
SHTET 0 Prefg &7 21 375 8 a1 gy
0 T\ P, 5
Show that (e equation X4+ 4y2.
2°+Axy =0 represeM™S @ pair of planes
Also find the angle between them, |
¥5%-3fy / Unit-117

U6 MA 1 afarvl I S 31 ettag
AT R @ gl 07 3, b e vz
Bl &) 51
vind the equation of a sphere passing
through theerigin-and making intercepts
a, b and c with the axes, |

tvg  =ifse & oo
ax?+by?+cz2+ 2ux+2vy+2wz+d=0 (LG5

oip Frefia sy aRk

w v oW
atp e
Prove that  the equation

ax*+byl4cz24.2ux+2vy+2wz+d=0
represents a cone If

oyl
a +-Eb+-—-=d' 5
8
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OR /YAl
7/ (3) T o gl e 1 vaoT I AT S
T x24y24 5229, x-y+2=3 J BB TR
gl 5
Find the equation of the right circular
cylinder which passes through the circle.
X2 4+y2422=9, x-y+z:=3.

(b) TG THasT ax2+byl+cz =1 d AHA
IX+My+nz=0/JA. B | a1 a0 I S
TN AR &1 e §1d B!
Find the condit;ﬁ that the section of
the central conicoid ax? +by’+cz =1 DY

g rect-

the plane Ix+my+nz=0 may h¢

-angular hyperbola.

s / Unit-IV
aft 7 = xi+vjezk & T R B

5

8.< (a)
divr=3
If F:xhﬁ‘*zﬁ; then prove that
divr =3-
L P.T.0.
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(b) Ry Ry oyri2 X" =_%+%,(5.F}

9.4 (a)

(b)

3
-
&l a UF far it 2
Prove that
axr a

3r — -
= = p R
R (a:r}

curl
r3 r

Where 3 is a constant vector. 5
OR /3AYdl

A x*-3xyz+22+1=0 & fag (1,1,1)

R ¥ s B 5

‘Find the NormalYe the surface

x-3xyz+z"+1=0 at the point (1,1,1).

T R U G BT woe ffae vd R
s 5

State and prove Green's theorem in the

plane,
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