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Instruction for candidates:
1. Section A is compulsory. It consists of 10 parts of two marks each.
2. Section B consist of 5 questions of 5 marks each. The student has to attempt any 4

questions out of it.
3. Section C consist of 3 questions of 10 marks each. The student has to attempt any 2

questions.

Section — A (2 marks each)

Q1. Attempt the following:

a) If y = sinsin(mx) , prove that (1 - xz) y, =Xy, + mzy = 0.

b) If y =a™ + 52—,

c) Ifthere is a possible error of 0.02 cm in the measurement of the diameter of a sphere,
then find the possible percentage error in its volume, when the radius is 10 cm.

d) Prove that the curve y = loglog x is everywhere concave downwards for x > 0.

find Y.

e) Examine the nature of origin for the curve y2 =2x y + x y—2 X
f) Find the asymptotes parallel to the axes of the curve X y2 + y2 = 1.
g) If u(x,y)= X (y/x) — y2 (x/y),x > 0, y > 0, then evaluate
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h) Show that the variables u = x —y +z, v=x+y — 2z w =x + xz — xy,
are functionally related. Find the relationship between them.

i) Show that dV = dr. WV
j) Find the normal to the surface 2 xz — 3 xy —4x=7at(1,- 1, 2).

Section — B (5 marks each)
Q. Ify= ()’ findy (0).

Q3. Find the intervals in which the curve y = (coscosx + sinsinx) e is concave

upward or downwards in (0, 2m). Find also the points of inflexion.
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Q4. Prove that the radius of curvature at any point P(x,y) on the ellipse % + % =1is

2,2
%, where p is the length of perpendicular from the centre of ellipse on the tangent at P.
p

Q5. If z = f(u,v) where u = e cos cosy, v = e sin siny, show that
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Q6.  Show that of all triangles inscribed in a circle, the one with maximum area is
equilateral.
Section — C (10 marks each)
Q7. (a). Find asymptotes of the curve xzy — xy2 +xy + yz +x—y=0.
(b).  Find the nth derivative of \Jax + b .
Q8. (a). Inthe curve y = a loglog secsec (%) , prove that the chord of curvature

parallel to the axis of y is of constant length.



(b). Let f(x,y)= (sinsinx, coscosy)and g(x,y)= (xz, yz). Let F = fog
. Evaluate Ji F(x, y) and verify the result by direct differentiation.
Q9. (a). If F is a solenoidal vector, show that:
curl curl curl curl F = VZ V2 F= V4 F.
(b). Find the maximum and minimum value of x2 + y2 subject to the condition:
2 2
3x +4xy + 6y = 140.



