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SECTION - A
All the first 4 questions are compulsory. They carry 1 mark each.

1. Find the derivative of sinh~(x3).

d
2. Find the valueofd—z fx=3ty=12—4t+1.

3. Find f (1, 3) for f(x, y) = x2 + y°/4.

4. In polar coordinates, what shape is described by r = k, where k is a constant ?
(1x4=4)

SECTION-B

Answer any 7 questions from among the questions 5 to 13. These guestions carry
2 marks each.

X
S. "Y=aoosh5, prove that ay? = 1+ y?,

6. Find the n' derivative of X +4 4 g2x +4,

7. Expand cos x by Maclaurin’s series.
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. dy
¥ yX = =
8 Hx.y*=1,find i

9. Verify that f(x) = x3 — x? — 6x + 2 satisfies the hypotheses of Rolle's theorem for
the interval [0, 3], then find all ¢ that satisfy the conclusion.,

- S ~-X
10. Determine Ilmﬂgx—zu.
*=1 1—2X + X ,

ou  cu
11. Ifu=1 X+ eY), show that —+—=1,
u = log(e* + eY) x oy

2 aE
12, Ifu :tan“‘z, prove that a—'j+—g:0.
X ox~ oy

13. Find the radius of.c:urvature of y=3x2 + 4x at (1, 7). (2x7=14)

SECTION-C

Answer any 4 questions from among the questions 14 to 19. These questions carry
3 marks each,

14. Expand log sin x in powers of (x — 2).

W

15. Determine :l‘iﬁrg(cos ) e

16. Find the intervals in which the function f given by f(x}'= 4x3 —6x2-72x+ 30 s
(a) strictly increasing (b) strictly decreasing.

17. Ifsin v= 0 it show that xgv—+yﬂ+z§"—+3tanv=0.
;}x5+yﬁ+za_ ox "oy oz

18. For the cycloid x = a(t + sint), y =a(1 — cos ), prove that p = 4a cos%.

19. Write the point (x,y,z) = (JE, —@,—2) in cylindrical and spherical co-ordinates.
(3x4=12)
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SECTION-D

Answer any 2 questions from amond the questions 20 to 23. These questions carry
5 marks each.

20. Ify = cos(m sin~"x) show that (1 —x2)y,, . » —(2n + 1)xy, . 1+(m?=n?)y =0
and hence find y, (0).

X
CO5 —

21. Use Cauchy’s mean value theorem to evaluate lim f
i1 I'Dg—

X

22. Show that the evolute of the ellipse x =a cosg, y = b sing is.
(ax)?® + (by)?® = (a® - b?)23,
23. a) Translate the equation r = csc@ into Cartesian and spherical equations.

b) Replace the polar equation r2 = 4r sin 8 by an equivalent Cartesian equation.
Describe the graph of the equation. (5x2=10)




