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Part A

Ansv,ter afiy ten questlans.

Each question carries 2 rnarks.

.t
I Evaruate f {*,*, ,+r) 

where ftx,u, r) : nn
'4i? - -v

2. Find the partialderivative of thefunction Stu,,u) : o2"* with respectto each variable

3. fin* ff att:0 if tlr * *y * z, fr: cos t, A: sirtt, z:t.

4. Wrile the matrix equation of the system of linear equations

2r * 3y * 9z - 8u : A,2r * 74 * lz - 3u : A,4r - 7y - 6z * 7u : I

5. Define characteristic root of a square matrix. Give exarnples.

6. lf A is a 3 x 3 nratrix with characteristic values 2,3, and 1, then what are the

characteristic values o'f At , where l"' is the transpose of A.

7 . Express sin 30 in terms of sin 0.

8. Prove that sin(iy) : a sinh g.

9. lf r is real. show that cosh-l * : Lag(r + \/ff-- T).

10. Separate cos (o - ifi into real and imaginary parts.
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11 . Use the method of lalse position to cornpute the first approximation to a root of the

equation *? --a -- 1 --" 8, given thatthe rcot lies between l and 2'

12. Give the generalized Newton's formula to find a root oi l(r) : 0 with multiplicity p'

(1 0x2=20)

Part B

Answer any six quesfrbns.

Each guesflot carties 5 marks.

13, Find all the second-order partial derivatives of w : #*
14. Verify whether the function f t*,y) : ln 1l& *& satisfies the two-dimensional

Laplace equation * * ff : A.ot' oa'

15. Express ff ana ff as.functions of u and a if

z : Aen Ltg, r: ln(u cos t,'), U : u sin a.

16 163
1 --4 -3
511 3

17. Obtain the column equivalent canonical matrix A to the following nratrix and hence find

Find the rank of the matrix t;
its rank C :

II

3

-1
1

5

-1
aU

12
41
94

18. Sum to infinity the series 1 * |cos A * #cas20 * fficas 30+. . .

19. Sum to infinity the series cos(a) + ti+ii4 + ""o'Vl+20) *. . .

2A " Find a positive root of the equatio n fre* : 1, which lies between 0 and 1 using the

bisection nrethod.

21 . Use the method of iteration to find a positive root, between 0 and 1, of the equation

*e* : l.

Part C

Answer any twa quesflons.

Each question carries 15 marks.

22. Show that the system of equations

r * 2y * z -- 2,3r * A - 2z : 1, 4u - 3y - z : 3,2r * 49 * 2z : 4 ts

consistent and hence solve the same.

(6x5=30)
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1. v'erify Cayiey-i-;anrtiton iiieirrer* ior ti-re niair;x lJ :

2. Find characteristic roots and ccrresponding characteristic vectors of B.

?4. (a) Expand cos3 6 sina 6 in a series of cosines of multples of 0.

(b) Sum to infinity the series c cos & *' {co*Za * $cos 3a*' ' '

Z* Find a root of the ee;uation r sirr r * cos r: A, using the Newton - Raphson method'

(2x1 5=30)
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