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Part A
Answer any ten questions.

Each question carries 2 marks.

1. Find the value of % and g—; at the point (4, —5) if f(z,y) = 2% + 3zy +y — 1.

0 o*f .
2. Flnda—m];anda—yf|ff(w,y)::c+y+:1:y.

3. Find % ify? — z? — sinzy = 0.

4. Define singular matrix.
. 3 6| |
Reduce the matrix A = i3 into its normal form.

6. Define characteristic vector of a square matrix.

7. Prove that cos 40 = cos* @ — 6 cos? 0sin® 6 + sin* 6.
8. Ifx =cosf+ isind, find m4+%and x4—%.
9. Ifzisreal, show that sinh ' z = log(z + /2 + 1).

10. Separate cosh (a + iﬁ) into real and imaginary parts.

11. Give the first and second approximations to the root of an equation f(a:) = ( using the method of
false position.

12. Use the iteration method to find, correct to three decimal places, a real root of the equation
e ¥ = 10x. Take the first approximation as 2y = 0.

(10x2=20)
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13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Part B
Answer any six questions.

Each question carries 5 marks.

Sketch the domain of the function f(z,y) = Identify whether it is bounded or

16—z2—y2
unbounded, open or closed?

Verify whether the function f(z,y) = In /22 + y? satisfies the two-dimensional Laplace

equation —f + ﬂ =0.

Use chain rule to evaluate ‘fl—;” att =1ifw=z—sin(zy), z =t, y =1Int, z= el1.

Show that the system of equations 2z — y + 22 = 8,3z + 2y — 22 = —1,5z + 3y — 32 =3
are consistent.

If A is non-singular , prove that the characteristic values of Al arethe reciprocals of the
characteristic values of A.

Sum to infinity the series —sm 0 —|— sm 20 + ; i 2 sin 30+. .

cos€ + cos 26 + cos39+”

Sum to infinity the series 1 + 51 3l

Obtain a root, correct to three decimal places, for the function 22 —3x—-5=0 using the bisection
method.

Use the generalized Newton's method to find a double root of the equation
f(z) =23 — 2> —x+1=0near .
(6x5=30)
Part C
Answer any two questions.

Each question carries 15 marks.

Solve completely system of equations
r—2yt+z—w=0rx4+y—224+3w=0,4dr+y—52+8w=0,bzx —Ty+2z—w=0

1 2 2
Show thatthe matrix A = | 2 1 2 | satisfy Cayley - Hamilton theorem and hence find its
2 2 1
inverse.
tanh z+tanh y
(a) Prove that tanh(a: + y) = m.

(b) Sum to infinity the series 1 + ¢ cos o + ¢2 cos 2a+. . . where |c| < 1.

Use Newton - Raphson method to obtain all the roots, each correct to four decimal places, of the
equation 23 + 322 — 3 = 0.
(Hint: Use the initial approximations as 1, —1 and —3.)

(2x15=30)
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