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SECTION A
IAnswer ALL the guestions. 10x2=20

1. Sumtheseries: (loga) - %(Iog a)® + %(Iog a)’+...

2. Define aHermitian matrix and give an example.

-1 2 2
3. Findtheinverse of an orthogonal matrix 1 2 -1 2
2 2 -1

4. At any point onthe curve y = bsinX , find the lengths of the subtangent and subnormal.
a

5. Find the slope of the curve r = a(1-cosé) a 6 =%T :

ISK

Solve approximately: cos(g+ 8) = 0.49

7. Provethat sinh™ x =log_(x++/X° +1).

8. Find L(cosh 3t).

9. Findtheinverse Laplace transform of +
(s+2)° +16

10. From the well-shuffled pack of 52 cards, one card is drawn at random. What is the probability that if
will be (i) ajack and (ii) a spade?

SECTION B

Answer ANY FIVE questions. 5x8=40

1. Pove 2+ +ig-t wlg 1oL :Iog(n—ﬂj
2n+1 3 (2n+1)° 5 (2n+1) n

0 1 2
12. Determine the characteristic rootsof thematrix | 1 0 -1].
2 -1 0

13. If y=sin(msin™x), provethat (1-x%)y.., —(2n+1)xy, ., + (M’ —n?*)y, =0.

14. Find the maxima and minima of the function 2x3 —3x*> —36x +10.




inX—sin5x
15. Evaluate: Lt >S sn>
x-05(CcosX — coS5X)

16. Evaluate: (i) L(wj and (ii) L‘l( > ZJ
t (s+2)

: 1 ; 0O<t<b
17. Find the Laplace transform of f (t) = .
-1 ; b<t<2b
18. Find the mean, variance and standard deviation of the following distribution:
X 3 8 12
fx) | Y3 | U2 | 1/6
SECTION C
Answer ANY TWO questions: 2x20=40

19. (a) When x is small, show that vx2 + 4 — /X2 +1=1—%x2 +éx4 nearly.

1 2 3
(b) Verify Cayley-Hamilton theoremfor A=12 -1 4 |. (10+10)
31 -1

20. (a) Separate tan™*(x +iy) into real and imaginary parts.
m o , u g . . mTo.u
b) If u=logtan(— +—) show that (i) tanh— =tan— (ii) 8 =—ilogtan(— +i—).
(b) g (4 2) (i) 5 2() g (4 2)

(10+10)
21. (a) Solve: y" +2y' +5y =4t giventhat y(0) = y'(0) =0
(b) Find the angle of intersection of the curves r = a and r = :
1+ cosé 1-cosé
(10+10)

2

(x+1)*(x+2)
(b) The probability that John hits a target is p = 1/4. He fixes n = 6 times. Find the probability that he

hits the target: (i) exactly 2 times (ii) more than 4 times (iii) at |east once.
(10+10)

22. (a) Find the nth derivative of

kkkhkkkkhkkkhkkkikkkik*%x




