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Z  Answer ANY FIVE full Questions.
& Each main question carries (8 + 8 + 4) marks.

b- b—
1A) 1f0 < a < b then, prove that ——= < tan"1 b — tan ' a < —— and hence deduce
1+b? 1+a?

that T+ > <tan12<Z41,
4 25 3 4 6

1B) Obtain a reduction formula for ICOSm XSin" xdx when m and n are non-negative

2
integers. Hence evaluate ICOSm xsin" xdx.
0

1C) Trace the curve x = acos® 8,y = bsin36,a > b with explanations.
2A) Trace the curve r = acos36 with explanations.

2B) If y = e then prove that(1 — x2)y,.0 — 2 + 1)xypeq — (0% + a2 )y, = 0.

x2

2C) Find the n'" derivatives of oS
3A) The tangents at two points P, Q on the cycloid x = a (68 — sin 0),

y = a( 1 — cosB) are at right angles. If p;, p, are the radii of

curvature at these points then show that p? + p% = 16a2.
3B) Trace the curve xy? = a?( a — x) with explanations.
3C) Find the radius of curvature for the curve r = a(1 + cos#6).
4A) Find the area of the portion included between r = a(1 + cosf) &

r=a (1-cosbH).

4B) Find the radius of curvature for the Folium of Descartes x3 + y3 = 3axy at the point

3a 3a

&2
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4C) Find the Equation of the plane passing through the point (1, 1, 3) and parallel to the
plane3x + 4y —5z=0.

5A) Show that evolute of the curve x = a ( cost + log tan %) , y=asintis
y = acosh (g )
5B) Find the volume of the solid generated by revolving the loop of the curve

y%(a —x) = x?(a + x) ,a > 0 about x- axis.

2 4 6
X2 XX,

5C) Test the convergence of the series — PRV

1
it
6A) Find the image (reflection) of the line XT_l = y—IZ = ? inthe plane 2x +y +z = —2.
6B) State the values of x for which the following series converge

2 3 4
X X X

X——F——+——---00,
2 3 4 5

6C) Show that the planes 2x + 3y —z+ 4 = 0 and 4x + 6y — 2z — 5 = 0 are parallel. Find
the perpendicular distance between them.

7A) Expandtan~!x in powers of (x — 1) up to third degree terms by Taylor’s theorem.

7B) Find the equation of the right circular cylinder having the circle X2+y2+22 =9,
X—Yy+2z =3 as base circle.

. . 22x%  33x3  4%x* 5545
7C) Discuss the convergence of the series x + o + - + ” + 5' + - 00,

8A) Find the line through the point (2, —3, —4) which intersects the lines

8B) Evaluate lim (taﬂ)x_z

x—0 X

8C) Find the point where the line xz;z = —= Z:—6 meets the plane 2x+4y—-z—-2=0.
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