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b)

Questions are of value as indicated in the margin.
Notations and symbols have their usual meanings.

Unit-I ( Marks: 40)
( Calculus-I)
Answer any four questions

If logy = tan"! x, then prove that
1) (1+x2)y2 +(2x—1)yl =0

if) (1437 )y + (2 26 1) g +1(n 1) 3, = 0. 4
If f (x) =tanx and 7 is a +ve integer, prove that

£(0)="Co f"2(0)+"Cy /" *(0) .= sin%. 3

¥ 3x+l1
Evaluate lim( j . 3
x—o\ 3x+1

State and prove Cauchy’s mean value theorem and from it deduce Lagrange’s mean value
theorem. 1+3+1
If p(x)is a polynomial of degree (>1) and K €R, prove that between two real roots of
p(x)=0there is a real root of p’(x)+ Kp(x)=0. 2
Expand sinx as a Maclaurin’s infinite series. 3

For the function f (x, y) = ( y- xJ( Lt j, show that the repeated limit exists but the

y+x \1+y
double limit does not exist at (0, 0). 3
IfuzF(y—z,z—x,x—y), prove that 6_u+8_u+6_u:0. 3
ox oy Oz

1
If f(x,y) = (x2 + y2 )3 , use Euler’s formula to show that

2 2 2
xzaf—2+2xyﬂ+y2ﬂ+gf=0. 4
ox axéy ayz 9
2 2
Show that of # o at (0, O) where
Oyox  Ox0Oy
2 —y2
f(x,y)zxyﬁ, if (x,y);t(O, O)
x“+y 5
=0, (x,y) =(0, 0).

P.T.O.



b)

(2)

T
Obtain the reduction formula for J‘OA sin” xdx, where n is a +ve integer and greater than 1.

, 3
Hence evaluate j 03 (3x ) dx. 3+2
—-Xx

Find the radius of curvature at the point (7, &)on the cardioide r=a(1-cos#)and show

that it varies as /7. 3
Find the asymptotes of the cubic X - 2y3 + xy(2x — y) + y(x — y) +1=0. 4
Prove that the curve y=cos ' xis everywhere concave to the y-axis excepting where it
crosses the y-axis. Also, determine its points of inflexion, if any. 3
Examine for extreme values of the function x° + y2 + (x +y+ 1)2 . 3
Find the are of the region bounded by the astroid x/3 + /3 =a’3. 4
Prove that the surface area of the ellipsoid formed by the revolution of the ellipse
2 2
x_2 + Z_Z =1(a > b) round its major axis is 27zab {\/1 —e? +e 'sin™! e} square unit. 3
a
Unit-1I ( Marks: 20)
( Three Dimensional Geometry )
Answer any two questions

Find the direction cosines of the line which is equally inclined to the axes. 2
Prove that the two lines whose direction cosines are given by the relations 2/+2m—-n=0
and /m+ mn+ nl =0 are perpendicular to each other. 4
Find the equation of the plane which bisects the line joining (1, 2, 3) and (3, 4, 5) at right
angles and show that it makes equal intercepts on the co-ordinate axes. 4
Express the equation of the plane 2x -3y +4z—-5=0 in normal form. 2

Find the shortest distance between the lines
x-3 y+I15 z-9 x+1 y-1 z-9

b

2 -7 572 1 =3
Also find the equation of the line of shortest distance. 4
Find the equation of the perpendicular from the point (3, —1, 11) to the line
% = yT—2 =2 ;3 . Obtain the foot of the perpendicular. 4

A plane passes through a fixed point ( p,q,r) and cuts the axes in 4,B,C. Show that the

locus of the centre of the sphere OABC is L. LA 2, where O being the centre of the
X y z

sphere. 4

Find the co-ordinates of the centre and radius of the circle x—2y—-2z+7=0;

x*+y2 422 —2x+6y+42z-35=0. 3

Obtain the equation of the circle that lies on the sphere X%+ y2 +z2—2x+2 y—4z+3=0
and having its centre at the point (2, 2, -3). 3



