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SECTION - I

All the lirst 10 questions are compulsory. They carry 1 mark each.

1 . What is the equation of the parabola with focus (p, 0) and directrix x = - p ?

2. What is the geometric definition ol an ellipse ?

3

3. Express the integral J {Z* - t)tO, in terms of the variable u = 2x - 1, but do
not evaluate it. 1

4. lf a particle moves along an s - axis so that its velocity at time t is v(t) = 3C - 2t,
find the position lunction s(t) of the particle when s(0) = 1.

5. ll v(t) denote the velocity function of a particle that is moving along an s-axis
with a constant acceleration a = -2, lind v(t) when v(1) = 4.

6. sorve E=I.
dxx

7. Solve 4y" + 4y'- 3y = 0.

8. Verity that y = e-3t - 3ex is a solution ol the differential equation y" - y = 8e-3x.

[5301
9. Find the rank of the matrix I - - _1.

l0 0 5l

'l O. Find the inverse ol the ,",r,- f; : :.l.lt
l0 0 4l

P.T.O.
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SECTION - II

Answer any 8 questions from among the questions 11 to 22. These questions carry
2 marks each,

1 1. Sketch the graph ot the parabola x2 = 12y and show the locus and directrix.

12. Find an equation forthe ellipse having lhe major axis ending at (15, 0) and the

minor axis ending at (0, r2).

'13. Find the condition for the line y = rnx.. c to be a tangent to the parabola y2 = 42. .

14. A particle moves with a velocity v(t) = sint meters/second along an s-axis. Find

the displacement and the distance travelled by the particle during the time

interval 0<t<1.
2

15. Find the volume ol the solid generated by revolving the curve y2 = x3 + 5x
between the ordinates x = 2 and x = 4 about the x-axis.

'16. Deline the average value of a coniinuous function l on [a, b] and lind the average
value ol f(!) = 3x2 on [0, 2].

17, Solve 3ex tan y dx + (1 - ex)sec2ydy = 0.

18. Solve ('l+ x) 9I-xv = t -x.' 'dx

19. Solve (D2 - 3D + 2)y = esx.

20. What are the three basic elementary row operations ?

21 . Determine if the following system is consistent. ll consistent solve it.

xl+sxz=7

x1- 2x2 = -2.

fo o ol
22. Find the eigen values of the matrix A = | O 2 5 l.

lo o -,1
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Answer any 6 questions lrom among the questions 23 to 31. These questions carry
4 marks each.

23. ll an x'y'-roordinate system is obtained by rotating an xy-coordinate system
through an angle 30', using rotation equations, find an equation in x'y'-
coordinates of the curvo ! = x2.

24. ldentify and sketch the curve gx2'- 24xy + 16y2 - 8Ox - 6Oy + 100 = O.

q
25. Find the exact arc length otthe curve y =3x2 -l fromx=Otox= 1.

26. Assume that a free fall model applies. A projectile is launched vertically
upward lrom ground level with an initial velocity of 1 12 tvs. Find the velocity at
t = 3 seconds and t = 5 seconds. Also find how high will the projectile rise.

27. Showthatthe system of confocal parabolas y2 = 4a(x + a) isself orthogonal.

28. Show that (x3 + 3xy2)dx + (3x2y + y3)dy = O is exact and the solve it.

29. Solve (D2 + 3D + 2)y = 2e-x + sin 2x.

30. Solve the system of equations
xt +2x2-3xs-4x4= 6

x, + 3xr+ xt- 2xo = 4

2x1 + 5x2 - b<g- 5x4 = 10

112-1 41

3'1. Findthe row reduced echelon lorm of the matrix | 2 4 3 5landdetermine
its rank. l-1 -2 6 -tl

SECTION _ IV

Answer any 2 questions lrom among the questions 32 to 35. These questions carry
15 marks each.

32. a) Show by completing the squares that the equation x2 -5y2-+x-1Oy-9=O
represents a hyperbola and find its asymptotes.

b) Rotate the coordinate axes to remove the xy-term and then identify the type
of conic xy = 1 and sketch its graph.
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33. a) Find the area of the region bounded above by y = x + 6, bounded below by
y = xz and bounded on lhe sides by the lines x = 0 and x = 2.

b) Find the surlace area ol a sphere ol radius a.

s 2Jax

34. a) Evaluate I I x2dx dy by changing the order of the integration.
o0

b) Sotvs xtQ sxgI+y = logx.

i_e441
35. Diagonalize the matrix A=l -8 3 41.

l-ro a zl


