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The figures in the right-hand margin indicate marks.
T he notations and symbols have their usual meanings.
1. . Answer any ten questions: : o 2>< 10=20

.a.)A If y= (x —l) then prove that
? l)y,,+2 + 2x,v,,+1 —n(n + l)yn = 0

: b)A ShowthatI———<log(l+x)<x Vx> 0.

" ¢) - For the equiangular sp1ra1 r= ae9°°t°‘, prove.
- . that the radius of curvature subtends aright angle

. atthe pole. :
d) Find the curvature ‘of the curve

.‘(x +y ) = 2(yz—x )at(O a).

- .e) Fmd the asymptotes of x- S =y*=x3 =0.
) Find the eéquation of the parabola whose focus
' is the orlgm and whose direetrix is the straight

line 2x+y=1.

| _'g)'> Does '»the. equation'k x* +3xy+2y —0' ,
N represents a pair of straight line? If SO what 1s }

the angle between them?

4
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h)

1)

k)

"1)

m)

n)

‘Prove that~ I

Find-the nature of ;the conic

A 2(1—"cos0).
’ !

_ Also find its semi-latus-rectum. :
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, \ '
Find the equation of -the hyperbola whose

* asymptotes are 2x—y=3 and 3x+y= 7.and

which passes through the point (1, 1).
Find the values of ¢ for which the plane
x+ y+z ¢ touches the sphere

x+y+z—2x =2y-2z-6=0.

To what points the origin is to be moved so that

one can get rid of the first degree terms from.

'theequatlon x? +xy+2y —7x—5y+12=0?

1
Prove that . m["'] 1

n—)Nn” e

/2 :
dx .z
2+cosx 33

0) Tracethecurve ay* = x¥(q - x)

- Answer any four questions:

,a)
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© 5%4=20

“If the pair of stralght lmes x? _szy 2 _0

bisects.the angle betwe !
‘ €.

prove that pg = 1 -+ " T Other pair, then

(2)

220 be such that each pair =

o

d)

Fmd the shortest dlstance between the hnes .
x+4y— 2z-5=0; x+2y+22 -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
PQR lies on the sphere 9(x* +y* +2%)=4d>.

If Co 1 cOS_,(ae &b+ )
AR IO R N S
and 0=a+bcon+csinx; provethat =5

[b] and
. . x>0+ a ) '
lim [x] b = 0 where [x]is the greatest integer

x-0+| a

dx
Prove that, if a >0, then lim — é
- a

 inxbut not greater than x. DiscuSs the left hand

limits of these functions.

- 'If pand p' be the radii of curvature at the ends

of two conjugate diameters of.an ellipse, prove

that (p2/3 +p’2'3)(ab)2/3 =a +b2

3. Answer any two questlons . 10%x2=20
| a) 1) Fmd Jsm x cos’x dx.
S ‘, nl2 - . :
i) Ifr= j x" sinxdx and n> 1, show that
: | A | |
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b) - i).‘

s

Prove that

[[{2a? ~2a(e+y)~(2 + ) iy =8,

where the region of integration being the’

. region bounded by the circle

‘x2 +3° +2a(x+-y) = 2a2-
Differentiate xS -

sin'x. o 5+5

Show that the p'ole of any‘tang.ent.to the

hyperbela' 'xy—.cz with réspect to the

citcle x7 +y =a” lies on a concentrlc' ‘

o) D)
- i)

d Q)

i)
 10UMath()

and similar hyperbola.

Reduce the followmg equatlon in
carionical form and determme the nature -

. of the conic:

—2xy+2y" —4x— 6y+3=0, 545

Prove that the locus’ of the foot of the =
perpendxcular from a focus of the conic

i
—‘=1—eco‘se on a tangent to it is given .

r

by rz(l —Aez).—'Zler cosG—‘—l-2 =0.

Find the equation of the tangent planes to .
2 7 2 :
x Yy z
the ellipsold, —+=—+—=1
e ellipso VTRETA S which are

parallel to the plane x-2y-— 22+1 =0

_ and determine the distance between these -

tangentplanes o S 5+5 o

(4)

with respect to



