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SECTION - |
All the first ten questions are compulsory. They carry 1 mark each :

Find the average value of the function f(x) = 3x.over the interval [1, 3].

»

Find [} 1) oxif j; fix)dx=-2 and [ f(x)dx=1.

w

Evaluate [ [1+sin’0 csc0]do:

IS

Write the condition for the differential equation M(x, y) dx + N(x, y) dy = 0 to be
exact.

Solve x dx —y dy = 0.

o

o

Find the integrating factor of the equation ;ﬂ +2xy =27
ix

Write an equation for an ellipse with the ends of major axis at (0, + 5) and ends
of minor axis at (£ 1,0).

o

State the reflection property of a parabola.
Find a polar equation for a hyperbola that has its focus at the pole whose

©

4
eccentricity is 3 and directrix x = - 1.

5

Determine a rotation angle g that will eliminate the xy — term in
22+xy+22 +x-y=0.
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SECTION - Il

Answer any 8 questions from among the questions 11 to 2. These questions carr
2 marks each.

M-

Find the area of the region enclosed by the curves y = x3—4x,y =0, x =0, x = 2

12. Find the arc length of the curve 24 xy = y* + 48 from y=2toy=4.
13. Evaluate g’ L“'””y dxdy-
i Ry
14. Change L J:; (X +y’ ) dy dx to an integral in polar coordinates.
15. Solve (3x ~ 2y) dx = x dy.
16. Solve 3 Z dy*V:O,
17. Reduce the first order differential equation %=%+lan¥ to the variable
separable form.
8,
18. Find the particular integral of L‘,’ % 4ﬂ < sin2x
19. Find the vertex and directrix of the parabola x2 - 4x + 2y = 1
20. State Kepler's Laws.
21. Find the equation of the tangent to the ellipse 9x2 + 16y = 180 at the point (2, 3).
22. Sketch the parabola y2 = 6x.
SECTION - Il
Answer any 6 questions from among the questions 23 to 31. These questions carry
4 marks each.
28. Aparticle with a(t) =12~ 3t + 1, v(0) =0, s(0) = 0 moves along an s - axis. Find

24,

25.

the position of the particle.

Find the volume of the solid that results when the region enclosed by the curves
y=x2andy = x3 is revolved about the x — axis,

Use spherical coordinates to evaluate :

LI 1o wo




3 c-4174
26. Solve (1 + 2xy cosx? — 2xy) dx + (sinx? — x2) dy = 0.
27. Find the orthogonal trajectories of the Iamlly of parabolas 6 ay? = x — 3, where

ais a parameter.

2

®

Reduce the Legendre’s equation (1 + x)2 —27(1+x) +y 0 to a linear

equation with constant coefficients.

n 3
. Find a polar equation of a hyperbola with vertices [3~ E) and (* 7, l]

2 2
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Identify and sketch the curve 34x2 — 24xy + 41y2 - 25 = 0.
. Find the asymptotes of the hyperbola 2x? + 5xy + 2y2 + 4x + 5y = 0.

SECTION -
Answer any 2 questions from among the questions 32 to 35. These questions carry
15 marks each.
32. a) Find the area of the surface that is generated by revolving the portion of the
curve x = W betweeny = 1 and y = 8 about the x-axis.

b) Find the volume of the solid bounded above by the paraboloid z = 9x2 + y2,
below by the plane z = 0 and laterally by the planes x=0,y=0,x=3andy=2.

dy dy

33. Solve — -~ +4y e*+sin2x +x?.

34. a) Solve (x3 + y3) dx = (xy + xy?) dy.

2
dh
b) Solve xﬁ%dx%w:o.

35. a) Sketch the graph of 1=

16
=———— In polar coordinates.
4:3sme " P !

b) Halley's comet has an eccentricity of 0.97 and semimajor axis of 18.1 AU :
i) Find the equation of its orbit in the polar coordinate system.
ii) Find its perihelion and aphelion distances.



