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The figures in the right-hand margin indicate marks..
The notations -and symbols have their usual meanings..
- 1. Answerany ten questions: =~ = 2x10=20

a)

- .

"

" 2)

 represents 2 pair of straight
the angle between them?

If y= (xzf l)h ,‘.then.prpvé that

- =DYpa + 20, —n(n+1)y, =0.. -

- x ' .
Show that ——<log(l+x)<x Vx>0.
o 1+ ,

For the equiangular spiral r=aqge®ote prove

' that the radius of curvature subtends a right angle
 at the pole. .
 Find the curvature of the curve . .

() =)

Find the asymptotes of xy? —42_,3 o
Find the equation of the parabola whose focus
is the origin and whose directrix is the strajghy
line 2x+y=1. '. |
D"o’es .. th’e:, c;quat'io‘n x2 +3xy+ 2y2 =0
line? If 5o what 5
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h) Find the nature of the conic

§= 2(1-cos@).

”
Also find. its semi-latus-rectum.

i)  Find the equation of the sphere which has the
points (3, 4, —1) and (-1, 2, 3) as the ends of
diameter and also find its radius.

-j)  Find the equation of the hyperbola whose

- asymptotes are 2x—y.=3 and 3x+y=7 and
- which passes through the point (1, 1).

'k) * Find the values of ¢ for which the plane

x+ y+z c touches the sphere
x* 4y 422 7—2x—2y—22 -6=0.

1)  To what points the origin is to be moved so that .
~ one can get rid of the first degree terms from - .

the equation P+ xy+2y° —Tx—5y+12=07

n—se0 n"

m) Prove that lim [ n! ]; = _1_
~ e

‘n/2

‘ & o ,
', 0) Trace the curve ay? =x*(a—x). _
2. Answer any four questions: 5x4=20
‘3) If the palr of straxght lines x —ZPX}’ y 2=0
and x? —2gxy—y? =0 be such that each pair -
* bisects the angle between the other pa1r, then
prove that pg=-1. '
101/Math(\*)

(@)

b) Find the shortest distance between the lines _
© x+4y—-2z-5=0;x+2y+2z-13=0
- and 2x-2y+z-1=0; 2x+4y-z-9=0.

¢) A sphere of constant radius d passes through '
~ the origin and intersect the coordinate axes in
PO R Prove that the centroid of the triangle

- POR lies on the 'sphete 9(x? + 5;2 +2%)=4d> :

a0—a? + b2 + 2

. —_ 1 o ."'] . ’
. d) ) If ‘})'—\[az-—bz—cz cos ( er2+c2' ]

. - 1.
and 9=a+bcosx+csin , prove that Q=-—. :

. , i x, prove that &0

e) Prove that, if a > 0 then lim = x| b =2 and
) . x=0+al a '

x=0+| a

lim [i] b_ 0, where [x] is the greatest integer -

- in x but not greater than x. Discuss the leﬁ hand’
. limits of these functions. -
f) If pand o' be the radii of curv‘ature_ at the ends
~ of two conjugate diameters of an ellipse; prove .
that (p2/3 +p'2/3)(ab)2/3 __,qz_*_bz'.. -
Answer any two questlons T 10%2=20

a) i) Find jsm x cos’x dx

' w2 |
ii) IfI,= [ x"sinxdx and n > 1, show that
0

‘ S N S
1n+"("-.1),’n-z'=n(§) N
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b i)

¢) i)
i)

;'d). i)
{i)

101Math(y)

Prove that

E H{Zgz —2a(x+y) —'(xz +y2)}dxdy =87t‘{4,

where the region of integration being the

- region bounded by the circle

2 +y*+2a(x+y) =24".

Differentiate x" ¥ with respect to
sinlx. 5t5
Show that the pole of any tangent to the

hyberbola' ‘xy=cz rwith respect to the

circle x*+ y =a” liéson a concentrlc

- ‘and similar hyperbola.

Reduce the following" equatlon in

" canonical form and determme the nature .
: Of the comc o . | .
X =242y -4x—,6y'+"3.—.o._ §+5
Prove that the locus of the foot of the
- Perpendicular from a focus of the conic

. :?l—ecose on: a tangent to it is giver';

by ’2(1—e2)921ercosé;lz =0.

Find the equation of the tangent planes to

2 .52

 the §llipsoid li—+.y_.+%.=1whlcharc L

44 36

_ Paralle] to the plane x-2y—-2z+1=0
" : and determine the distance between these

gentplanes S - 5S

(4)




