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This question paper contains FOUR parts and TWO printed pages.

. Answer any FIVE of the following. (5X2=10)

1 -7 15 -14
. . _(2 3 —4 6
1. Find the rank of the matrix A = <3 "4 11 -8 ) .
5 -1 7 =2
2. For what values of A and p the following system has an infinite number of

solution x+y+z=6; x+2y+3z=10; x+ 2y + Az = p . Justify.

3. Find the 7" derivative of cos(ax +b) .

a(r,9)
ax,y)

4. If x =rcosf ,y = rsinf then find

5. Evaluate [ftan®x dx .

6. Show that the planes 2x —4y +3z+5=0and 10x + 11y + 82— 17 = 0 are

perpendicular.

7. Find the angle between the line %3 = yT_l = % and the plane x +y + 4 = 0.
8. Find the equation of the sphere which passes through (—1,2,3) and has its
centre at (3,—1,1).



II. Answer any THREE of the following. (3X6=18)

9. Reduce the following matrix to its normal form and hence find its rank

1 1 1 6
_{1t -1 2 5
A=13 1 1 8
2 -2 3 7
1 -3 2
10. Find the inverse of the matrix A =|—-3 3 —1| by elementary operations.
2 -1 0

11. Test the consistency and solve:
x+2y—5z=-13;3x—-y+2z=1;2x—-2y+3z=2 andx—y+z=-1.

12. Diagonalise the matrix A = S ;L]
lll. Answer any FIVE of the following. (5X6=30)

13.Ify = (x + Va2 — 1)mshow that (x2 — Dyp42 + Cn+ Dxy,yeq + (2 —m?)y, = 0.

14. State and prove Euler’s theorem and its extension for homogeneous functions.

15. If u = f(r)where r = \/x? + y? , show that %+Z%=f"(r)+%f'(r) .

16. (i) If z = e®™**PY f (ax — by) show that b% + ag—; = 2abz

(i) If z=tan™?(2) where y = tan’x find < (4+2)

zx xy

17. 1fu =¥ =T we= show that 282

A(xyz)

18. (i) Write the reduction formula for f07 sin™xcos™xdx

(ii) Evaluate fonx sin* xcos®xdx (2+4)
« tan~! ax . . . .
19. Evaluate fo prEEwy dx , where a is a parameter, by applying differentiation under
integral sign.
IV. Answer any TWO of the following. (2X6=12)
20. Find the equation of the plane containing the line xlj = yT_B = % and passing

through the point (1,3,2)

21. Find the shortest distance between the lines = == = ==

3x—y—10=0= 2x—z—4
22. Find the equation of the sphere which touches the plane 3x + 2y —z+2 =0 at
(1,—2,1) and passing through the origin.




