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Section B

Answer any SIX questions (6 x 5 = 30 Marks)
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(x— )2z +2)

. Show that if y = sin(msin'z), then (1 — 2?)ys - 2y, + m?*y = 0.

Compute the maxima and minima of the function 223 - 322 - 36z + 10.

. What is the radius of curvature of the curve

at + y? =2 at the point (1,1).

Find the radius of curvature of the curve
x = a(cost + tsint), y = a(sint — tcost).

Find the co-ordinates of the centre of curvature of the curve zy = 2

at the point (2,1).
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Predict the asymptotes of 2% + 222 y - xy? - 2y + 49> + 22y +y - 1 = 0.

Prove that the (p — r) equation of the cardioid r = a(1 — cosf) is p* =

Section C
Answer any THREE questions (3 x 10 = 30 Marks)

. (a) Compute the n'" differential coefficient of cosz cos2x cos3x (4 marks)
d? d
(b) Prove that if xy = ae® + be™*, then xd—x‘z + 2% —xy =10 (2 marks)
(c) Prove that n'" differential coefficient of xe® is e*(n + x) (4 marks)

Apply Lagrange’'s method for finding the minimum value of u = a3 +b3y?+c322,

1
where — + -4+ - =1
r Yy =z
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11. (a) Prove that the radius of curvature at any point on the cycloid z = a(6+ sinf)
0

and y = a(1 — cosf)) is 4acoss.

(b) Prove that the radius of curvature of the curve y = e” at the point where it
crosses the y-axis is 21/2.

anr—n+1

12. Show that radius of curvature of the curve " = a" cos nf is . Also find

pwhenn =2 -2,1/2,-1/2 and 1.

n+1

13. Investigate the asymptote of
(a) 2* + y* = 3axy.
(b) (z +y)(z —y)(x — 2y —4) = 3z + Ty — 6.
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