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SECTION * I

All the {irst ten questions are compulsory. Each question carry I mark. ;

1. What is the equation of the parabola with focus (0, p) and directrix y = -p?
2. What is the geometric definition of an hyperbola?

,
3. Express the integral lcos@ o)do in terms of the variabie l,/=r d, but do not

1

evaluate it.

4. lf a particle moves with a velocity v(t) = costtt along an s-axis, find its position

function when the particle has ccordinate s = 4 at titne t = 0.

5. Based on the free fall model, from what height must a coin be dropped so that it
strikes the ground with speed 48 fvsecond?

--6 sotve 11' x' dY - x .1+y dx

7. Solve : 2y' -gy' = 0 .

P_T.O.



I Find the rank of the ,r,r,, [ : : 
I

lt ol

10. check whether the matrix 
^ 

= [i : 3l s inu",rior". lf yes why?

ls r zl

8. Verify that y = 2i - 6x + 7 is a solution of the differential equatiori

Y" +3Y' +2Y = 4x2 .

(10x1=lOMarks)
SECTION _ II

Answer any eight questions from among the questions 11 to 22. Each question
carries 2 marks.

1 1. Sketch the graph of the parabola f + 8x = O and show the focus and directrix.

12 Find an equation for the hyperbola having vertices (12,0) and foci (13,0).

13. Show lhat y = 4y +1 is a tangent to the parabola f= 16x ana determine the
point of contact.

14. A particle moves with a velocity y(t) = cos I m/s along an s-axis. Find lhe
displacement and the distance travelled by the particle during the time interval

L<t<2o.
2-' -'

,5. Find the volume of the solid formed by the revolution about the major axis of the
22

ellipse a+!=ta' b'

,6. Find a positive value of k such that the average value of i(x)=r8i over the
interval [0, kl is 6.

.17. solve 
dy - x(2logx + 1\

dx siny + ycosy

18. Solve ydx - xdy +logxdx -0.
,9. Solve (D2+4)y=sa'.
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20. What are the three basic elementary row operations?

[. o ol
21. Find the eigen values ol the matnx A = I 5 4 0 l.

361

22. Check whether lhe matrix o 
f-uul ', 

," ergen vector of the ,"r" O = [; :]

(8x2=16Marks)
sEcTroN - l

Answer any six questions from among the questions 23 to 31. Each question carries
4 marks.

23 lf an xy' coordinate system is obtained by rolating an xy-coordinate system

through an angle of ,=60", find the xy'-coordinates of the point whose xy

coordinates are (4,2l and {ind an equation of the curve Jixy * y2 =6 in x'y'
coordlnates.

24. ldentify and sketch the curves 52x2 -7zxy + 73f + qox + 30y- 75 = 0.

25. Find the entire length of the curv es xl + y'i = a3 .

26. Assume that a free fall model applies. Then if a projectile is launched vertically
upwards from ground level wilh an initial velocity of 16 fus,

(a) How long will it take for the projectile to hit the ground?

(b) How long will the projectile be moving upward?

27 Find the orthogonal trajeclories of the family of curves y =lanx+a where a is a
variable parameter.

28. Show that 2xy dx + 12 dy = 0 is exact and the solve it.

29. Solve (D'z - 2D + 21y = s$ 2v.
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20. What are the three basic elementary row operations?

21. Find the eigen values ofthe rnr,r,, O l: : :]tl
13 6 1l

22. Check whether the matrix O 
f-U.l 

,. * ergen vector of the r"r,, O 
lJ l]

(8x2=16Marks)
SECTION - III

Answer any six questions from among the questions 23 to 31. Each queslion carries
4 marks

23. ll an xy'-coordinate system is obtained by rotating an xy-coordinate system

through an angle of ,=60", find the x'y'-coordinales of the point whose xy

coordinates arc {4, 2) and find an equation of the curve {3xy * 1r2 = 6 in x'y'
coordinates.

24. ldentify and sketch the curves 52x2 -72xy + 73f + 4Ox + 30y- 75 = 0.

25. Find the entire length of the curves x3 + yi = a3 .

26. Assume that a free fall model applies. Then if a projectile is launched vertically
upwards from ground level with an initial velocity of 16 fvs,

(a) How long will it take for the projectile to hit the ground?

(b) How long will the projectile be moving upward?

27. Find the orthogonal trajectories of the family of curves y =tanx+a where a is a
variable parameter.

28. Show that 2xy dx + i dy = 0 is exact and the solve it.

29. Solve (D2 - 2D + 2)y = cos Zx.

G - 2579



30. Solve the system of equations

2\+ x2+5x3 + x4 = 5

\+ x2-3x3 4x4 = -1
3\ +6x2 -2x3 + x4 =8
Z\ +2x2 +zxs - 3xo = 2

determine its rank.

3 -4 6l
I1 -2 4land

-2 -5 101

(6 x4= 24Marks) -

31. Find the row reduced echelon form or tn" t"tro f1 3

125

1221-
35. Diasonalize the matrix ^ l: i I

SECTION _ IV

Answer any two questions from among the questions 32 to 35. Each question carries
'15 marks.

32. (a) Show by completing the squares that the equaiion
x2 - y2 - 4x + 8y 21 = 0 represents a hyperbola and find its asymptotes.

(b) Rotate the coordinate axes to remove the xy-ierm and then identify the type
of conic xy = -9 and sketch its graph.

33. (a) A sphere of radius a is divided into two parts by a plane distant ! from the
2

center. Show that the ratio of the volume of the two parts is 5 : 27.
(b) Find the area of ^the 

suiface generated by rotating about the x-axis, the arc
of the parabola t' = 4 ax lrom (0, 0) to the point where x = a.

42
34. (a) Evaluate t le" dx dyby changing the order ofthe integration.

o 'lY

(b) solve r'*- rff . r =coslosx.

(2 x 15 = 30 Marks)
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