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SECTION-A

All the first 4 questions are compulsory. They carry 1 mark each.
1. Give an example of a 3 x 3 non zero singular matrix.

2. What do you mean by the spectrum of a square matrix A ?

-5 2
3. Find the characteristic polynomial of the matrix { 5 o J
4. Give the adjacency matrix of the complete graph K. (4x1=4)

SECTION-B

Answer any 7 questions from among the questions 5to 13. They carry 2 marks each.
5. Find the area of the cardioide r=a (1 —cos().

6. Find the length of the arc of the equiangular spiral r = ag¢°'@ between the
points for which the radii vectors are ry and r..

7. Find the inverse of E ?g_

:
8. Find the eigen values of the matrix [9

P.T.O.
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9. Give two non-zero matrices A and B such that AB =0 but BA = 0.
10. Prove that the determinant of an orthogonal matrix has value +1 or—1.
11. Show that every cubic graph has an even number of vertices.

12. Show that the partition P = (6, 6, 5, 4, 3, 3, 1) is not graphic.

13.. Show by example that there are graphs G such that both G and G are connected.
(7x2=14)

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

14. Findthe area of the region lying above the x-axis and included between the circle
x? + y2 = zax and the parabola y? = ax.

15. Eveluate [[xydxdy over the positive quadrant of the circle x? + y? = a®.
A

16. Evaluate the following determinant by reducing it to triangular form

2 0-4 6|
4 5 1 0|
g2 B ="
-3 8§ 9 11
1 06 D
17. Find the eigen vectors of b
6 4 2
ria 8 o
18. Using Cayley Hamilton theorem, find the inverse of the matrix 2 1 1 |,
-7 2 -3

19. Prove that any self complementary graph has 4n or 4n + 1 vertices. (4x3=12)
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SECTION-D

Answer any 2 questions from among the questions 20 to 23. They carry 5 marks each.

20. Find the intrinsic equation of the parabola y? = 4ax, origin being taken as the
fixed point.
21. Solve by Gauss elimination method
X+ 7y—4z=—46
S5w+dx+8y+z=7
Bw+4y—-22=0

-W+6x+22=13

22. Diagonalize the matrix

i 5T U o
116 1.0 65|
17.7 1.8 -9.3]

23. LetG, bea(p,, qy) graphand G, be a (p,, d,) graph. Then prove the following :
) Gy u Gyisa(py+ po, G4 + o) graph
i) Gy + Gyis a (py+ Py, Gy + Qo + P4 Po) graph
i) Gy xGyisa(py Ps Gy P+ G, Ppy) graph
v) Gy [Golis a (py Po. P1Gs, + pg qg,) graph . (2x5=10)




