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

d
1. Find é whenx=tandy =t -t.

2. Find the derivative of In(sinhx*).

0z
3. Ifz=x/y, find —.
Sy

4. Find an equation for the circular cylinder 4x2 + 4y2 = 9 in cylindrical _
coordinates. ' (1x4=4)

SECTION - B
Answer any 7 questions from among the questions 5 to 13. These questions
carry 2 marks each.
5. If y = x*cosx, show that X%y, — 4xy + (x* + 6)y = 0.

X+1
% -4

6. Find the n" derivative of y =

| ] |
7. If cos™ [%]: Iog[%) , prove that x2y_, + (2n + 1) xy_; +2n%, =0.

8. Find the 1027 derivative of g(x) = cosx.
. Verify Rolle’s theorem for f(x) = log (X2 + 2) — log3 on [-1, 1].
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juate fim- b e e
10. Evalua -

es of a plane triangle ABC vary in such a way that its circum

11. Ifthe sides and angles
28 b % 0, where 83, 8b
radius remains constant, prove that, oS A b — “osB - “o5C

and Sc denote small increments in the sides a, b and ¢ respectively.
12. Verify Euler's theorem when f(x, y) = ax? + 2hxy + by?.

13. Find the radius of curvature at any point (x, y) of the curve, y = a log sec((x;/a)7 0
xX/{=

SECTION-C
Answer any 4 questions from among the questions 14 to 19. These questions
carry 3 marks each.
2

14. Prove that f [—X—
1+ X

X ()
(1+x?% 2

J: f(x)—%f‘(x) +

15. Evaluate lim (tanx)"®"%.
X—>n/d

16.. Verify Lagrange’s mean value theorem for the function f(x) = (x — 4) (x — 6)
(x—8) in[4,10].

17. fu=3 (Ix + my + nz)? -
6°u o%u d%u _
ax2 * ayZ + 67.2 -

18. Show that the chord of curvature through the pole of the equiangular spiral

r=ae™* js 2r,

(X2 +y? + z2) and 12+ m2+ n2= 1, show that

19. What do the following equations represent in three dimensional geometry ?
a) xyz = 0 in Cartesian coordinates. |
b) p= 0 in spherical coordinates.

¢) ¢= 0 in spherical coordinates. : . (3%4=12)
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, SECTION - D
Answer any 2 questions from among the questions 20 to 23. These questions

carry 5 marks each.
20. Use Maclaurin's theorem to find the expansion of log (1+€*) in ascending powers

of x to the term containing x*.
21. Find the intervals in which the function given by
i) = —x* — 233 _ax2 . By 11 s
10 - 2
a) strictly increasing
b) strictly decreasing.

22. Find the centre of curvature of the four cusped hypocycloid, x = acos®d,

y = asinf.
a) Convert the point (1, -1, —4/2) from Cartesian to spherical coordinates.

b) Find an equation in spherical coordinates for the surface 3x2- X+ 3y?2 + 322=0.
' (5x2=10)

23.




