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Note : Section ‘A’, containing 10 very short answer type
questions, is compulsory. Section ‘B’ consists of
short answer type questions and Section ‘C’
consists of long answer type questions. Section ‘A’

has to be solved first.
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Answer the following very short answer type

questions in one or two sentences. 1x10=10

. O wfewll & gEdeE 89 @ 1 Yfder § 2

What is the condition for three vectors to be coplanar?

. R V &l qafeg wifea |

Define the operator V.

. Tf=a gamene o1 g fafew)

Write formula for define integral.

. W 98 &l fafau)

Write Stoke’s theorem.

. Tehd @ GHIRIU i SrEgT USRI S ol Gidery

ifeT |

Write the condition that general equation of conic
represents an ellipse.

. ¥d W TIY Td YRS 3@ F - 0 a1 ared 378

% IMehd 1 gag g fafam |

Write the polar equation of a conic with its focus as
the pole and its axis inclined at an angle r to the

initial line.
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FHIH x2 + 12 + 22+ 2ux + 2wy + 2wz + d =0
I e YeRid w1 gidery fafe |

Write the condition when x? + y? + z% + 2ux + 2vy +

2wz + d = 0 represents a point sphere.

. IR ax? + by? + ¢z2 + 2fyz + 2gzx + 2hxy = 0 & A

O Al T el 2 o1 Uiqery fafem |

Write the condition that ax? + by? + cz* + 2fyz + 2gzx
+ 2hxy = 0 have three mutually perpendicular tangent
planes.

fgysea srfauaerast 1w fofEn |
Write the equation of hyperboloid of two sheets.
IR Tag ol GRUvd ifsd |
Define developable surface.
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Section ‘B’
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Solve the following questions. 3x5=15
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A -
If » be the unit vector in the direction of  , show

- -

A A %
that xgrl4r

r
3gar
Or

- A A A
I r=xi+yj+zk, T8 I g f& .

-
2

gradr" =nr'"* r
- A A A
If » =xi+ yj+zk, then show that :

%
n—2

grad r" =nr'"* r

. A Z(t)=ti—l2j+(t—1)k 3R ;(t)=2t2i+6tk

1= 2 3 13 2
g guiee fm [ axbdi=—2i—— j+2k
-[0 2 6J 5

- -
If a(t)=ti—t*j+(-1)k and b(r)=2¢%+ 61k

1> —
thenshowthatj axbdi=—>i- 13 12
0 2 67 5

YT

Or

aﬁ?ﬂﬁx2+y2+z2=9w1{%5€laaﬁv%
TS w4 Ty wifew fw jjs7.ﬁds=108n.
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If S is the surface of the sphere x2 + y2 + z2 = 9, then
by Gauss divergence theorem prove that

jjj.ﬁ dS=108r.

. 39 WIAT hT THHIO Jd hifsTa, SN IMehdl x2 +
xy+32—2x—2y+1=0 7 39 fog T @l H
ORI W x+y+ 1 =0 3H FEd B

Find the equation to the parabola which touches the
conic x2 + xy + y> — 2x — 2y + 1 = 0 at the point
where it cut by the linex +y + 1 = 0.

YT

Or

WﬁWLZI-FeCOSG 11?=’I£=—l+acos6
r r

TF HI WRd hl Y F L

Show that the equations £=1+ecose and
r

)

—=—1+ecos 0 represents the same conic.

r

. T (0, 0, 3) TH ER x2 + 12 =4, z = 0 T 91
¥, 1 FHIRLUT Ad Hif |

Find the equation of the cone whose vertex is (0, 0, 3)
and base is the circle x2 + y2 =4, z = 0.
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HAAT
Or

3 S Rl HHIHIU G hifSQ, S ek ax? + by?
+czz=1,lx+my+nz=pﬁ hredl ¥ AR frgs
S x-318 & FHARR E

Find the equation of the cylinder which intersects the
curve ax? + by + cz2 =1, Ix + my + nz = p and whose
generators are parallel to x-axis.

. TR foh FHAA x + 2y — 2z = 4 TSI 3x2 + 42

= 24z ! TA¥ Il g1 el fog ot 9@ i

Show that the plane x + 2y — 2z = 4 touches the
paraboloid 3x2 + 4)2 = 24z. Find the point of contact.

3T
Or

Tag ®IfST foh SeRast ax2 + by? + ¢z2 = 1 &l THAA

lx+my+nz=0§r{rweﬁq13~‘|awi6§(b—c)i+
X
m n
(c—a)—+(a—-b)—=0 W fega Bnm|
y z

Prove that the axes of the section of the conicoid

ax? + by? + cz2 = 1 by the plane Ix + my + nz =0 by
the plane /Ix + my + nz = 0 lie on the cone

b-o)tt -+ @-n"=0.
X y z
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Section ‘C’
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Solve the following questions. 5x5=2§
%
1. af€ r =acosti+asint j+af tan ok B Al AF A
SRS
— — -
dr d*>rdr
dt dt* dr
_)

If »r =acosti+asint j+ attan ok, then find the
following :

- - -
{d rd*r d? r}
dt dt* dr
3T

Or

fag =ifsw .

_)
divr"r =(n+3)r"
Prove that :

_)
divr"r =(n+3)r"
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- - B
2. jCF.dr &1 9 e S|l F =x2)2i +y ) 3R

g,xywﬁy2=4xa%‘aqjﬁ:m%@(o,0)@(4,4)
|

- - -
Evaluate Ic F.dr, where F=x?y?i+yj and the
curve C is y?> = 4x in the xy-plane from (0, 0) to (4, 4).
AT

Or

Y & AT 1 TAUA it wg 9g s f .

”S[(x3 —y2)i-2x2yj+2k]n ds=%a5

Sl S Hl-lclcfl\ix=a,x=0,y=a,y=03ﬁ'{z=a,

z =09 9Reg ¥ # I8 Tl

Verify Gauss’s theorem and show that :
3 : 2.1 _1 s
HS[(x —yz)1—2x"yj+2k].n dS—g a

where S denotes the surface of the cube bounded by
the planessx =0, x =a,y=0,y=a,z=0,z = a.

. TR 14x2 — 4xy + 11y? — 44x — 58y + 71 = 0 &1

ST Hif |

Trace the conic 14x? — 4xy + 112 — 44x — 58y + 71 = 0.
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Or

frdl e § < WER o AT Sars
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In a conic prove that the sum of the reciprocals of
two perpendicular focal chords is constant.

. Tag +IfSY foh TR0 ax? + by? + 22 + 2ux + 2vy
+ 2wz +d=0 Tk TP H W@ &, AR

2 .2 2
ul viow

a b c
Prove that the equation ax? + by? + ¢z + 2ux + 2vy
+ 2wz + d = 0 represents a cone if

2 2 2
u_ + v_ + W_ =d.

a b c

3AYdT
Or

Y G Sied hl FHIHLU 1 shiferg, TSdeht
fames a2+ 2 +2=9,x—y+z=3 %I

Find the equation of right circular cylinder whose
guiding circle is x> +)? +z2 =9, x —y + z = 3.
. THIRIO 3x2 + 72 + 322 + 10yz — 2zx + 10xy + 4x
— 12y — 4z + 1 = 0 o1 YTHIF0Th &9 H THFIA Sifs
TS ¥MiehaS i Yehfd FaEU |
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Reduce the equation 3x? + 7y* + 322 + 10yz — 2zx +
10xy + 4x — 12y — 4z + 1 = 0 in the standard form

and state the nature of the conicoid.
AT

Or

sAfoRaerst x—12+y72—§=1 % I SHE @i
1 Il sERT, ST fag (1, 2, - 3) ¥ S g1

Find the equation of generating lines of the

2y 22
hyperboloid T + 79 =1 which pass through the

point (1, 2, — 3).
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