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Answer five questions, choosing one from each Unit

UNIT—I

1. (@ Ifax + by transforms to a’x’ + b’y’ due to
the rotation of axes, then show that

a? +b? =q'2 4 pr2 4
(b) Prove that the product of the

perpendiculars from (p, q) to the lines
represented by ax? +2hxy + by? is

ap® +2hpg + bg?
Jla-5?2 +4n2 S
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(2)

(c) Reduce the equation
2
11x* -4xy +14y? -58x -44y+71=0
to the standard form.

2. (a) If two conics

2
ax® +2hxy+by? +2gx +2fy+c=0
and
.2 ,
X" +2h'xy+b'y? +2g'x +2fy+c' =0

intel'sect in four . .
con then
show that cychc pomts,

a-b a’ - b’
: h = ’ 5
(b) Prove th
conju at the points (1, 2) and (-2, 3) ar®
gate with respect to the conic
2
(© Findzx YOxy+y® +4x-2y+8=0
conj the ;engths of the semi-axes of the
? Tx +32xy-32y2 =180.

3 UNrr—I1
F 9 PSP ang ggey
focal Chords of th

l
7 =1+ecoso

be two perpendiculd’
€ conic

show that

1
P 1 5
SP X SP, +Wsol = constant
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(b)

(c)

(b)

(c)

5. (@)
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(3)

Prove that the tangents at the end
points of a focal chord of a parabola
meet at right angles on the directrix.

If the tangent and normal to the ellipse
at a point meet the minor axis at Qand
R respectively, then show that QR
subtends a right angle at the focus of

the ellipse.

Find the asymptotes of the hyperbola
xy+ax+by=0

If o and B be the eccentric angles of the
extremities of a focal chord, then prove

that 7B . .
o, B_e-l,8*
tan—2—tan2 e+l e-1

If the tangent y=mx-!-w/a2m2—b2

touches the hyperbola
%2 y2 1

P
at the point (asec 6, btan6), then prove

that b
sinf=—
am

unit—III

i - d
t the two points (-2 1, 3) an
Show tha the opposite sides of the

—1]) are on s
(I?ia.];le 31c+2y—62+4=0and equidistant

from it.

4

( Turn Over )




( 4)

L‘2=y_l_z-3
and X+2y+
are copla.na!.,r, 32-9=0=2x-y+2z-11

(¢ Fin
d the equation of the sphere which

Passe
© 4, -s S)ﬂ::; gh the points (2, 0,1) and
ine x4+ Wwhose centre lies on the
Y+z-3=0 =2x-y+2z.

6. (a) F.
ind
the equation of the cone whose€

. Vertex js
x2 442 =§é.2’ 2) and the base is z=0:-
(b)  Prove tha

Circulgy o € €quation of the right

Cylinder, Whose axis is

and radiyg , i
H

(% 4+ 2
m +n2)(x2 +y2 +z2 _r2)
2
© = (b + my + %)
V;n ¢ the €quat;
thztex IS the o °n of the cone, whos®
OUgh the .. B and which pass®®

cu .
x? 42 Ve of intersection of
+ 22

Dyy 1603

/ C‘ontim‘lecz )

5

+
2ux+d=0, x+my+nz=P 5

7. (@

(b)

(c)

8. (@)

(b)

D9/1603

(S)

UNIT—IV

Prove that

|axi|2+|axj|2+|axk|2=2a2

where a =|a}
If a, b, ¢ be three non-coplanar vectors,
then show that

[axb, bxe, cxa]=[ab¢:]2

and hence show that axb, bxe, ¢xa
are non-coplanar.

Show that the necessary and sufficient
condition for the vector v(f) to have a

constant magnitude is
v _d_! =0 S

dt

If a, b, c are constant vectors, then show
that r=at2 +bt+c is the path of a
constant

particle ~ moving with

acceleration. 5
at its position
osoti+sin ot j,
how that

article is

A particle moves SO th

vector is given by r=C

where o is a constant, S

(i) the velocity of the P
perpendicular to

tant vector.

( Turn over )

2+3=5
(i) rx—g— is a cons



(7)

(6)

| 10. (@) Find the directional derivative of the

in the direction
function f =xy+yz+zx6: at the point
9 M-u=5%+4-3% and v = sinti—cost) of the vector 2i+3j+ 5
then find B, 12
. Show that
1] _-%(MI); ®) A) _B(gradA)-AfgradB) 5
w ; grad[-i) = B2
(ii) —(u.u). 3+2% t plane
a Find the equation of the tagg:g apt the
9 to the surface yz—zx+xy+ , 5
UNIT—V point (1, -1, 2).
9 (@ i ';l‘=x+y+z, v=x2+y2+22’ e
YEYtyzy 2x, then prove that 6 |
| (g‘"ddu).[(gradv)x(gradw)] =0
0 Prove that the vecior
f=(’C+3y)i+u,-:sz)j+(x-ZZ)k
is Solenoidg)
@ Determin, the constant a so that
the Vector '
. f="“‘?av)iﬂzrzz)j+(x’f“""k =4
is solenoida]_ 2+
(c) If r-|r|
Xy, wh, - en .
Prove thay © F=xi+yjezk, th (Syllabus—2015)
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