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Part A
Answer any ten questions.

Each question carries 2 marks.

1. Find the points of inflection of the curve y = x3 - 3x2 - Ox +9.

2. Write the formula for radius of curvature in cartesian co-ordinates.
3. Find the centre of curvature at the given point on the curve xy = c? ;(c,c)

4. Find the envelope of the family of the semi-cubical parabola y2 = (x+ a)2.

5. .. . O0f of . 2 .9
Find — and — if f(x =x° —
I 833 8y I f( ’y) y
0 0
6. Express 8_10 and av interms of r and s if
r S

ifw=a?>—y’ c=r—s,y=r+s
7. Define saddle point of a two variable function f(z,y) at a critical point (a, b)

8. How to obtain the volume of solid of revolution generated by rotating the region between
the X-axis and graph of the function y = f(z); a < x < b about X-axis.

9. If R(z) and 7(z) denote the outer and inner radius of cross section of a solid of
revolution about X-axis, with hole at ; a < x < b . Find the volume of solid.

10. Find the length of the curve y = 2z — 1fromx =1 toz = 2.
11. Express the rectangular coordinates (z, y, z) in terms of spherical coordinate (p, ¢, 0).

12. Define the Jacobian J(u, v) of the co-ordinate transformation
z = g(u,v), y = h(u,v).
(10%2=20)
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Part B
Answer any six questions.

Each question carries 5 marks.

2
13.  Using Maclaurin's series, prove that X sinx = x + x2 + %x3 - %xs Foeeeeeees + sin (
nmy 2% n . '
T) — Fo

14. Expand log(z + a) in powers of x , using Taylor's series.

15. Find the points closest to the origin on the hyperbolic cylinder 22 —22-1=0

16. Find the greatest and smallest values that the functionf(m, y) — xy takes on the ellipse
z? +4y? =8

17. The solid lies between planes perpendicular to the X-axis at z = —1 and = 1 and the
cross sections perpendicular to the X-axis are squares with side run from the semicircle
= —4/1 — 22 to the semicircle y = 4/1 — 2 . Find the area of cross section A(x)

and hence evaluate the volume of the solid.

18. Find the area of the surface that is generated by revolving the portion of the curve
= Jy; 1 < y <8 about the X-axis.

19 Sketch the region of integration for // f(z,y) dA where where Ris the region in
R

the first quadrant of XY-plane bounded by the circle
z? + y? = 1 and the line x 4+ y = 1 . Write both equivalent integrals with order of
integration reversed.

20. Sketch the region bounded by the coordinate axes and the line = + y = 2. Then
express the region’s area as double integral and evaluate the integral.

21.  Write any four different triple integrals for the volume of the rectangular solid in the first
octant bounded by the coordinate planes and the planesx = 1,y =2and z = 3 .
Evaluate one of the integrals.

(6%5=30)
Part C
Answer any two questions.

Each question carries 15 marks.

72 y?
a) Find the evolute of the eIIipse —+t 5= 1.

b2

b) Find the envelope of the line — = 1 where the parameters a and b are

LY _
b
connected by the relation a’ + b2 =c?.

lmide st Page 21



[l die |

23. z3 + 3 hat ou N ou -
——~ | , prove that z — — =sin2u
T+y g oz 7 Jy

(@). Ifu= tan™! (
(b). Calculate fz, fy, [z foys foe if = e~ (@ +y*+2?)
(c). Find the point P(x, y, z) closest to the origin on the plane 2z — y + 2z = 16

2

24. (a).The region enclosed by the X-axis and the parabola y = 2x — z* is revolved about

the vertical line x = —1 to generate a solid. Find the volume of the solid using shell
method.
z 1
(b). Find the length of the curve y = 12 + —fromz =0toxz = 4.
x

25 1 pl-z? p(d—2’-y)
(a). Evaluate / / / xdzdydx
o Jo 3

27 1 v/
(b). Evaluate the cylindrical coordinate integral / / /
0 0 r

2—p2
dzrdrdf

(2x15=30)
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